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PREFATORY ESSAY. 


THE FUNCTION OF SCIENCE IN THE MODEEN STATE.' 

By Karl Pearson. 

I. Science and the Structure of the Modern State. 

B efore the second half of the 1 9th century a true theory of the state was impossible. A sound 
idea of mankin d as but one among many types of life, even if the highest typo, had hardly entered 
caen’s minds — they were accustomed to contrast “ nature ” and “ man.” But had it entered, they knew so 
little about the laws governing any form of life, that tliey would not have gained much by extending the 
little known to man. Not till the publication of Darwin’s epoch-making works was a real 
theory ot appreciation of man’s position in the evolution of living forms possible, and with this apprecia- 
the state, theories of the state became practically idle — landmarks only in the study, 

ever-interesting to man, of the history of human tlioughtu and theories. A complete revolution was 
wrought in the ideas of those who read and understood Darwin, both as to the nature of the state and as to 
its functions. The theory of the state could no longer be treated from either the philosophical or the purely 
logistic standpoint. The state was the product of an historical evolution ; the nation was a unity evolved 
by the struggle of one living type under the same laws as applied to other phases of life. The theory of 
tlie state became biological : one of the most complex and difficult branches of biology no doubt ; but 
still it was a great step to 'remove this theoi'y from philosophy — or even from metaphysics, as in the case 
of Hegel — and transfer it to its true class. 

It is little wonder, perhaps, that the first investigators in tliis new field went widely astray. They 
extended without due thought fascinating biological hypotheses to the case of man. They found the 
struggle of individual against individual in many vital fields, and they extended the survival ot the fitter 
as a governing principle to all individual life within human communities ; they did not stay to inquire 
why and how communities had themselves come into existence ; they neglected the suggestions of the 
hive and the herd, and reached (as in the cases of both Spencer and Huxley) fallacious conclusions as 
to the functions of the state and tho sources of social conduct. In short, they ovei'-emphasiml the 
intra-racial stru^le, and under-emphasized the inter-i'acial contest, as factors producing and devolojmig 
the political and moral characteristics in man. Other state theorists, again, accepted without qualiiication 
some doctrine like that of panmixia, unproven or even disproven for the lower types of life, and heedlessly 
applied it to civilized man. Nor were these over-hasty conclusions to be entirely condemned: by 
the discovery of the doctrine of evolution by natural selection, an absolutely new country had been 
thrown open, with endless poi^pibilities for thought and action. What wonder if publicists, with no 

• It miurt be undewtood that this is tlfe briefest sketch of a vast and all.importsi.t subject, where the writer has not been able at 

eveiy turn to develop detailedeplans, but only to outline suggestion and criticism. YUl 0 
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sound biological training, indeed no scientific training whatever, rushed in with jubilation to be among 
the early settlers ? What wonder that biologists, with small historicfd knowledge, even without intimate 
acquaintance with the exact social history of any human community for the briefest of periods, extended 
at once great vital principles beyond their legitimate limits ? 

We can scarcely be surprised that some false views as to man and the state were propounded under 
the new impetus, or that some mistakes were made even in social legislation. Eeaction was certain 
to come, and the cycle was completed, as usual, by a German professor demonstrating all Darwinian theory 
to be snare and delusion. 

Let ns then at the present moment take stock and see where we actually stand. The main 
principle of evolution by natural selection is based upon four factors : — (a) That characters are variable. 
Dmrwlttlaa ®^rac*®™ inherited, (c) That there is a selective death-rate, ie., that individuals 

rAeoiy «D(f 2 ) 08 sessing characters or combinations of characters in a higher or less degree than other 
individuals die, on the whole, sooner or later than the latter, (d) That those individuals who 
die early leave fewer oifsxiring than those who die late. How far are these factors demonstrable truths in 
the case of civilized man ? 

(a) This is beyond question for both physique and intelligence in man. 

{b) This is absolutely certain for both the mental and physical characters in man. Both these 
are sensibly inherited at the same rate and, further, with such a degree of intensity that three, or 
at most four, generations of selection will suffice to establish a race in man which will breed true 
to itself under a stable environment. 

(c) By observations on the death-rate of relatives — i.e., of groups of individuals possessing like 
characters or combinations of characters — it has been demonstrated that 50 to 80 per cent, of the 
deaths among mankind are selective. • 

(il) This lias been statistically demonstrated for both sexes in Great Britain, America, and Australia. 

We are forced, then, to the conclusion that the Darwinian theory in the case of mankind is a 
law and not a “ plausible hypothesis.” It is a different problem to measure the rate at which evolution 
works. Wliat sensible modifications can be made within 200, or even 8000, years in a human race by 
evolution? Recent oraniological investigations seem to show that, even within the shorter of these 
periods, such changes can occur in the shape of the skull of a single race that 50,000 years or less would 
suffice to have modified the cranium from a type which any modem anatomist would hesitate to call 
human. The argument is not that the human skull lias always gone forward at this rate, but that 
it could do so under apparently quite ordinary conditions. In other words, the biologist’s demand 
for time must not be looked upon as indefinitely exceeding what the geologist is prepared to grant. 

Such is our modern stock-taking — a possibility of the work done between 1890 and 1902 of the 

relation of the Darwinian theory to man. 


But if we only apply the principle that all life progresses by the stmggle of individual against 
individual to the history of man, we find half the facts of both social and political history wholly 

The inter* missed the great point, that man has largely progressed because 

nutional gregarious ; we cannot describe on such a basis the evolution of morality, the origins 

of tribal customs, tribal worship, national institutions, national religions, and, ultimately, of 
exieteace. modem state. We might as well attempt, on the basis of the survival of the fitter 
individual, a satisfactory explanation of why Sir Harry Johnston’s African ant gave forth, 
when trodden on, a most appalling stench, so skunk-like that the destroyer fled from the spot. The 
welfare of the whole has controUed in this case, as in others, the development of the individual The 

community in its entirety is straggling against its vital and physical environments. As soon as we interpret 
the fmtH of history in the light of progress by inter-racial struggle, and only in a secondary mannei 
by intra-r^ial competition, those facts become deeply suggestive and significant for our guidanca Wt 
^ both Roman and Hebrew nations arising from very smaU beginnings by successful variations ir 
tnbal custom and belief. We no longer mourn over the apparent i^aste of power in the continuou. 
wars of the small Gteek communities : we see in that strife the probable sourcefif their rapid progres 
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IX 


in intelligence and^phyeique. Nay, modem Europe itself at once becomes the stage whereon the drama 
of evolution is being played out amid the hum of factories, the clash of armaments, and the buzz of 
youth in the playing-field and the lecture-room. History has painted for us the over-present strife of 
nations : in the lower stages we see the victory of brute-force and of cunning ; in somewhat higher stages 
we find the dominance of strength, valour, and discipline ; at the present the factors of mastery are 
possession of material sources and the skill to turn them to account, — the copious store of knowledge, the 
• power to increase it at will, and the intelligence to apply it for the national profit. The struggle of 
nations is the commonplace of history ; but the realization that this struggle is a factor in human develop- 
ment, — that big battalions or an armada are not sufficient insurance for success in it, but that organization 
and intelligence in every function of national life are requisite for victory, — this is the special trutli 
tlud/ dawned upon us at the end of the 19th century. Formerly territory was blindly seized, trade i*outos 
and commercial markets blindly opened or controlled, manufacturing processes and means of transit 
developed or not, according as they might seem profitable or not to individuals. The bearing of these 
things and a multitude of others — such as the physique of the nation, the skill of its craftsmen, the 
intelligence of its trade-leaders, the activity of its educators, the organization and preservation of its 
material resources — was unrecognized in their relation to national fitness for the international struggle. 
The politician could tell the nation that it must have more ships or more rifles for the national safety, 
or he could emphasize the importance of the " open door ” for national welfare, but he did not provide 
for the intelligent building of the ships, the intelligent sighting of the rifles, the intelligent training 
of the merchants who were to enter the open door amid the great international crush to get inside. 
He did not see that ultimately the training of even the apparently most insignificant workers in the 
community, the fitness for its purpose of the simplest manufacturing or agricultural process, may be 
^ital to a nation in the evenly balanced contest of modern civilization. To sUiiul still — for a inoinent 
to depend only on the possession of material resources, of the existing trade routes, or of means of 
tmnsit — is to lose points in the game. Where all are pressing forward, not to advance is to fall 
behind. 

Let us consider for a moment some of the factors of national welfare. First, the physical poweis 
of the nation — vital : its numbers and efiective fertility, its* health and sanitation, the energy, vigour, and 
Fmeton of strength of individuals ; Toaterial : mineral wealth, sources of mechanical energy, c-oal, 

Mtioaai oil, water power, water and rail transit, docks, coaling stations; c(iuipment : power to seize 
success. power to hold. Secondly, the mental powers of a nation — power to cany out mecJianical 

work quickly and eflectively ; power to discover and power to imagine, to iUcito and to stimulate : — 
morale and patriotism ; power to resist long strain, to avoid epochs of national hysteria, to follow for years 
definite policies with only future jjrofit in view, to govern eficctively, or ultimately assimilate divergent 
racial groups. On 'examination, each one of these and other factors of national efficiency will be found 
to require intelligent handling : they demand training and knowledge — science in its broadest sense — 
if the stability of the state is to be maintained and increased, if the nation is to contribute its full share 
to the total progress of human activity. 

The future is to the nations which not only realize the international struggle in all fields of activity, 
but consciously develop all the factors of national efficiency with this end in view. This is the theory 
of national life which presents itself at the beginning of the 20 th century. It connotes 
^ immense development of the functions of science in both legislature and executive. It 
mt the basis should lead to new conceptions of, and new scope for, patriotism, and a revised attitude 
Maess*^ towards state action and state service. Brute force, strength and bravery, material woiiltli, 
have in turn been dominant in the state ; to-morrow will be marked by the (loniinaneo of 
intelligence. The most intelligent nations will bo victorious in the struggle ; and it befits each state 
that would be great to-morrow as well as to-day to educate and organize itself, from the statesmen at 
the top to the ploughboys and factory hands at the basis. In the future it will not be possible either 
to organize and lead a nation er to make a cheese effectively without training — without a knowledge 
of what science has tofsay about men or milk. 
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The education of the nation, from statesman to daiiymaid, is a tadc of great* magnitude— more 
especially in old countries, where the institutions have developed historically, and often preserved features 
of earlier periods, when other factors than intelligenoe were dominant in national life. On 
the older nations possess traditions and divisions which are not without service 
ciBM aorf as rough results of experience. Caste and class may be exaggerated so much that they do far 
more harm good, but to a certain extent they may serve for differentiating workers 
within the community. The nation stands equally in need of its ploughmen, its craftsmen, its traders, 
its brain-workers, and its leaders ; and it is desirable to have some preliminary classification of what 
work an individual is best suited for. While, on the one hand, it is most important that all capacity 
which will be of special social service in performing a particular function shall find that function within 
its reach, it is, on the other hand, not oidy undesirable, but impossible, to subject every individual iruthe 
nation to a tost of fitness for every possible calling. With rough practical efficiency a man’s work in life 
is settled by his caste or class. This is not so undesirable as it might at first sight appear ; it is a 
largely unconscious differentiation of the nation into workers of different types, who marry within then- 
caste, and — if we remember how few generations are needful for a special human group to breed true 

thus preserve to a large extent their special usefulness. We need a net which will be widely cast to 

drag upwards, and a similar net to drag downwards, but the meshes of neither of these nets should be too 
small. It is cruel to the individual, it serves no social purpose, to drag a man of only moderate intel- 
lectual power from the hand-working to the brain-working group ; yet this seems too often the result of 
the present system. If there be a moderately capable worker, the state should strive, in the first place, 
that he should be trained to Ijetter craftsmanship. Do not let it assume that he will turn out a Faraday 
because he shows some relative capacity. In at least nine cases out of ten disappointment will be in 
store for the state if it does. Let there be a ladder from class to class, and occupation to occupation, but 
let it not be a veiy easy ladder to climb ; great ability will get up, and that is all that is socially advan- 
tageous. We have to remember, for example, that the middle class in England, which stands there for 
intellectual culture and brain-work, is the product of generations of selection from other classes and of 
in-marriage. A hundred men of this class, quite aimrt from training and tradition, will provide a greater 
percentage of men capable of doing brain-work, than a hundred men from the farming class, or a hundred 
craftsmen.^ These in their turn (if we do not regard training and tradition, though there is no reason 
why we should not) will produce a larger proportion of men suited for colonists or for the workshop than 
the former, and for pi-ecisely the same reasons — long selection and in-marriage. Again, wo assert, the 
gradation of the body social is not a mere historical anomaly ; it is largely the result of long-continued 
selection, economically differentiating the community into classes roughly fitted to certain types of work. 
And here we reach the first fundamental principle in the education of a community : the education must 
be specialized for each individual class of workers — all intelligence must not be driven through the same 
mill . The system under which local colleges ape universities, polytechnics ape local colleges, night- 
schools ape polytechnics, and all tliink it the highest merit to get their students stamped with a degree 
of one kind or another, is an utterly fallacious one ; it is educational chaos, and has not the slightest 
approach to that harmonious system of education differentiated to class-function and class-intelligence, 
which must be at the basis of national fitness, i.e., the readiness of each group in the community to do its 
specialized work efficiently. Let there be a ladder then, that indisputable capacity may climb to the 
place where it is most wanted, but the nation needs that the great bulk of its members aba'll work at the 
bame tasks as their forefathers, only with increased intelligence and more highly developed craftsmanship. 

> The cry for “ an eaqr ladder ” is a most mistahen one, especially as long as any false feeling of gentility attaches to one or .nnt h ir 
class of workers. During the last few years the rrritcr has come largely in contact with a number of young men and women whom the 
county councils up and down the country are educating at the national expense. These county council scholars are on the average not 
up to the mean middle.class intelligence. It is very rarely that one could not pick out for any given post better, often many ».- niT 
middle-class candidates. In this case the meshes of the net are fur too small : ten per cent of the scholarships would have to 

procure the really capable men and women whom it was of social value to educate for intellectual pursuits. The rest want either the 
originality, the power of self-assertion, or the physique which would enable them to force their way forward in a new sphere. The 
bitterness of feilurc is upon those, who, soholarshi|w ended, sink to usherdom in small private schools, or to second-rate drandtmen in 
engineerittg works. Taught in true craft-schools, they mi^t well have been leaders in their own class, inttead of Mures in another. 
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Make it easy for the Michael Faradays to climb, but only for such as he was ; the increase of the intel- 
lectual proletariat is a sign not of efficiency but of chaos in national education. 

If national education at the present day be a sine gud non of national fitness for success in the 
world-struggle, it must none the less be a specialized education suited to develop the intelligence of each 
Need of Training is essential to a nation, but it must be specialized to each social 

activity, if it is to perform its function. How is this truth to be brought home to the states- 
tion in men, the permanent officials, or the politicians, who alone can bring order into educational 
oducnpon. ^ statesmen of the old school, blamelessly ignorant of the laws of national develop- 
ment, were inclined to look upon race-progress as due to mighty forces beyond human control, and thus 
to believe that executive and legislature could do little to make or mar national welfare. But as we learn 
to ‘'understand better the laws ruling living organisms, our appreciation of the factors in hiunan history 
changes : man cannot modify the law of gravitation, but he can make its effects subserve his own ends ; 
and this is equally true of the laws which rule organic and inorganic material. 

Unfortunately the training of the statesman himself is often sadly defective ; he rarely stands at the 
summit of the knowledge of his day, or has the instinct to select his subordinates for real organizing 
Trmlning ^ democratic state the process by which the statesman is chosen is at best a risky 

of the one. His requirements are, first, ample private resources ; secondly, power to impress a possibly 
atmtesman. ^cU.meaning but largely ignorant democratic electorate ; and lastly, ready debating power and 
]>ersonal influence on the somewhat narrow gi’oup, chiefly of his own tyj)e, which is to be found in the 
average representative assembly. There is no security in these requisites for a training in statecraft. 
The race-leaders and potential empire-builders rarely find their way into representative assemblies. The 
men who could organize a great national department, or even organize the nation itself, devote their 
energies to the l)uilding up of world-wide commercial enterprises to their own profit, or to the profit of 
a narrow circle. And when sucli men have convinced the world of their business capacity, of tlie 
shrewdness with which they can appreciate new ideas and forestall the future, they arc already beyond 
their prime. They have no longer the inclination to learn the complex routine of parliamentary life, or 
the power to stand its physictil strain. One of the most difficult problems for the democratic state is to 
make state service in its liighest branches a career for such men in their youth, and thus allow the nation 
to exploit at once and directly their power of initiation and organization. Still more difficult, perhaps, 
is the selection of statesmen in the case of an oligarchy. The nation which bred and tmined a 
specialized class of men solely for statesmanship would undoubtedly be best governed under such a true 
aristocracy. But in practice the existing false aristocracies fall far short of serving any such state 
function. Tliere is no security that the dominant caste represents either the intelligence or the organiz- 
ing ])Ower of the community. Even if the caste be based on wealth-accumulating power or state- 
service of ancestry, there is no security for tlie brain-power indicated in past success being preserved by 
inheritance, unless the maintenance of family ability becomes a far more conscious guide in the arrange- 
ment of matrimonial alliances than it appears to be in any aristocracy of the present day. Further, little, 
if any, sj)ecializcd training has hitherto been provided for such a class beyond the educative experience 
of men and maimers — which may legitimately bo considered a trifle narrow — to be gained in a j^arlia- 
mentary career and the earlier stages of executive life. Without proper selection or fitting training the 
statesmen of the oligarchy may forget iiiter-racial competition under the bias of class interest, and the 
intra-racial dominance of a caste become the chief object of a false statecraft. 

A secure autocracy hardly affords a like foothold for intra-racial struggle weakening the effective 
response of a nation to its environment. But its success depends so entirely on a single throw of the 
dice — the discovery of a man with unique jxiwers of selecting intelligence and organizing ability in his 
immediate subordinates — that it need hardly be considered as a practical form of government. The 
discovery of the ideal dictator is a problem which finds not even an approximate solution in elected 
presidents, still less in hereditary autocrats. It is true that revolutionary processes by which the really 
strong man comes to the top naay occasionally aid a nation at a time of crisis, but they are too expensive 
in other ways to be aught but a counsel of despair. Historical evolution has left most civilized nations, 
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after a rough and tumble experience, with a democratic government more or less tempSred bj oligarchic 
and autocratic institutiona This may be the best practical solution of the problem in the present stage 
of national development, but such a system is terribly cumbersome in its processes for ensuring that the 
keenest brains and the best organudng power of individuals shall be secured as the brains and the 
organizing power of the nation at large. If the best trained, the most intelligent community is destined 
to be the surviving type of the present century, then the cry must not only be : Educate your democracy 1 
but also : Select and tmin your aristocracy for statecraft ! 

If wo may assume, and there is small doubt tlrnt we safely may assume, that all qualities in man 
are inherited, and inherited at such a rate that very few— two to four — generations suffice for selection to 
produce a class breeding true to itself, then the selection of an aristocracy even by the rough process of 
ennobling great ability or great wealth (acquired by the owner) is intelligible. But the continudus 
support by the nation of members of an oligarchic class who have ceased to be of service for aristocratic 
puriKJHos is futile. In the fourth generation at latest such members should drop out, unless the stock 
has again proved its capacity by effective national service. The absence of such service will be a sure 
sign that the original ability was sporadic, that the stock has not bred true, has wasted its intellectual 
patrimony, or has neglected to train itself for its special functiona The net — meshes not too small, let 
us remember — must drag doionvm/rda as well as upwarda 

The training of an oligarchic class in statecraft is the first and perhaps hardest task of the modem state. 
Much, very much no doubt, can be learnt from municipal, parliamentary, and minor executive experience 
Need tor a youth upwards has I'esources and leisure. But such a training alone 

achoolot is very narrow; it may be supplemented by leisurely travel, and the somewhat superficial 
knowledge thus gained of the men of other races, their institutions, aims, and modes of thought. 
As a preliminary, however, to both travel and political experience, a specialized academic training is really 
needed. There is a demand for a school of statecraft. The idea is not so absurd as it may at firat sight 
appear ; nor, on the other hand, are the chances of its success so great that every university, local coll^, 
and night school should rush to establish a lectureship in statecraft ! Special schools arc best localized 
at one or at most two centres ; they should grow up naturally by the development in a definite direction 
of an existing educational centre, which to some extent already attracts the class of men to be catered 
for. Wo want a specialization and a modernization, in the light of current biological science, of some 
existing History School There should be one school at least, where the political institutions of Germany 
and France arc as well known as those of Greece and Eome ; where the chief phases of Indian religious 
development are as closely appreciated as the theological cuirents of 1 6th-century Europe ; where the 
1 9th-century “ discovery of Africa ” would be discussed and interpretetl in its relation to modem European 
politics, like Columbus’s di8cx)very of America has been dealt with as marking the end of the Middle Ages 
and the collapse of the medieval system. There should be one school at least where colonial institutions, 
ambitions, and developments are studied and a))preciatcd ; where national customs, mcial prejudices, the 
foreign press, its powers and limitations, are calmly, and apart from political intrigue, investigated and 
weighed in the balance ; where the students’ own nation, its comparative power and influence, its mordU, and 
its policy are all dealt with in an atmosphere comparatively free from party strife, and at an age when 
the mental judgment has not liad its roadway worn into rats by the continual traflic of men and afifaira 
Sketcliy as such a scheme must seem, — ^its realization could only be a growth, — ^yet the absence of such a 
school,of statecraft is a partial, if not complete, excuse for ignorance on the part of the leisured and ruling 
class of more than one modem nation. A class of great ability and org anizi ng power has not only to bo 
gathered together by the drag-net cast over the other classes of the community, but once formed it must 
have a high tradition in its choice of mates, and a really effective training provided for its members. 

The form of government, the right selection of statesmen, is far more important in its bearing upon 
the trae function of science in the state than might at first sight appear. Unless we have the statesman 
of insight, who recognizes that every function of the state, every phase of •national life, has a theory of 
its own; that there is a right and a wrong way of conducting all stafe business, whether it be con- 
cerned with the wealth, the physique, the inteUeetual efficiency, or the morale of agnation;— we cannot 
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;dace knowledge-^a^ienoe in its broadest and truest sense — ^in its rightful position of consultant alongside 
the executive. We must have stored knowledge, science theoretical or empirical, at the service of the state 
the ordinary routine of every department of national activity ; we must also have thinkers 
Mtip mnd and discoverers ready to meet new needs and sudden emergencies ; there must be in reserve 
Mdcaee, trained brains and deft organizers both of material resources and of living workers, not only for 
the constant drain of progressive national development, but, above all, to give the community confidence 
and reasoned guidance in times of national crisis. The universal rivalry of nations at all points of the 
globe, the rapidity and ease of modem communications, do not give any nation time to wait for the right 
man for a particular task to turn up. He must be there fully trained and equipped, so that the executive, 
the commerce, or the commonality of the nation can seize and exploit him at once. If he is not 
immediately forthcoming, the fruit will drop into the mouth of the nation that had the luck or the 
foresight to have its man ready for the occasion. Beadiness for pioneer-work is one of the best tests for 
efficiency in the modem state. The mineral wealth, the climate, the agricultural resources of a new 
territory are to be reported upon with a view to its incorporation or development : the men to do this 
effectively must be ready trained and at hand. A troublesome native tribe is to be tutored by the touch of 
the masterhand : the man who can guide them with experience, with knowledge of their language, of their 
religion and their customs, cannot be reared — he must be forthcoming on the spot. The trade-rivals of a 
nation discover a chemical process which threatens some national industry of a second : the chemical or 
agricultural experts of the latter must be immediately prepared with a process for cheaper manufacture or 
more intensive production. Another nation invents a smokeless powder or a submarine boat : no neigh- 
bouring state can afford to start de novo with years of experimental inquiry ; its experts — if they have failed, 
as it is not creditable to have failed, to be first in the field — ^must be ready with an immediate and effective 
• reply. No nation can nowadays risk being a single step behindhand in its offensive or defensive 
services, in its methods of production, of trade or of transit, or in the general education of its citizens, 
— their craftsmanship and their ingenuity,— or, again, in their average physique and reproductive 
power. 

In the days of old the battle of life was won by the nation with physique, and intelligence enough 
to guide that physique. To-day victory is to the nation with intelligence, and physique enough to keep 
Survivai intelligence in healthy activity. In past times the chief store of national power was 

the mout manual labour : to-day it is the machine that does the work, and not the man ; the important 
Intelligent things are the brain which organizes and the intelligence which creates and guides the 
machine. Mineralogical, chemical, engineering knowledge achieve to-day what muscle and 
brain did a thousand years ago ; the chief function of physique is now to maintain the brain in order, 
and not to act as a machine at the bidding of brain. The old order has changed ; from statesman at the 
helm to craftsman in the shop, modem conditions demand special training, not haphazard selection. Here 
is the wide function of science in the state. How under existing conditions can science serve the state ? 
How provide guidance in executive, reserves of knowledge, of discovering power, and quick response for 
emergencies; how train the craftsman, the agriculturalist, the engineer, to be one and all efficient 
for the international contest ? To touch upon these things will be the object of the second section of this 
paper. 

II. Science as Educator, 

The subject of primary education is not one on which much can be profitably said here. Its 
thorny character arises partly from theological difficulties, and partly from the widespread delusion in the 
minds of those who have received a primary, or even a more advanced education, that this fact 
ed^ttott constitutes them educational experts. Neither aspect of the case is satisfactory from the 

cracial standpoint of national efficiency: both involve immense waste in time, energy, and ^ff^rsonnel. 
Sooner or later the primary schools must fall absolutely into the hands of the state, and, free from direct 
local control, be managed by ^ single cx)uncil of education and a minister responsible to the national assembly. 
Every other system is merely* tinkering at best ; there are not sufficient real educational experts in the 
country to provide the capacity which is needful on innumerable school boards, to say nothing of parish 
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conunittses And district councils. Locsl vigiliuicc committees nuiy wril be otgamzed to see thet the 
system is effectively carried out locally, but local bodies are not in the intellectual position to draft 
an efficient system ; nor, if they could do so, are they able either to put it into practice economically, or to 
avoid the friction of local sectarian feeling. If intelligence be the keynote to national fitness for the inter- 
national struggle, the organization of even the primary stages of the nation’s training is as much a national 
aflfeir as the equipment of the nation’s forces for offence and defence : it cannot be left to local management, 
but must be removed to a higher plane of both criticism and executive organization. 

But state control of primary schools is not only essential from this aspect, but also from the 
importance which must be attached to the nation having a complete and uniform record of the physical 
condition of its children. Is the stamina of the nation being not only nuuntained but 
strengthened ? Tliis is a question to which the statesman ought to be able to give at once a 
mrioa’s satisfactory answer. He ought to be in a position to tell us whether fifteen to twenty years 
eblUna. ahull be as strong and active a nation as we have been in the past. We are too apt 

to forget the changes that have taken place not only in the nature of the food supplies, but in the very 
atmosphere our citizens are breathing. What are the effects of urban or suburban dwellings on increasing 
numbers of the population ; of a frozen meat supply kept for months and possibly years ; of foreign ground 
flour ; and of innumerable articles of food and medicine prepared in factories, here or abroad, by processes 
not wholly soientific, and now sold over the whole country ? Possibly but little knowledge of the direct 
effects of such new factors could be obtained by straightforward inquiry, but a systematic anthropometric 
record of the schools would tell us whether our children progress or not from generation to generation, and 
what is the nature of the special precautions, if any, to be taken with regard not only to individuals but to 
whole localities. Very little extension of the system of observation and measurement would toach the state 
the effect of particular trades on parentage ; the districts where special diseases have to be combated ; the ' 
localities where sj)ecial physical or mental aptitudes are to be found ; and wheie it is most desirable to 
establish secondary and craft schools of a specialized character. In Great Britain we have not only many 
local races, but many mixtures in diverse proportions of these racea How far are such groups 
particularly suited to specialized activities? It does not follow that because certain industries have 
sprung up in the neighbourhood of material resources or of means of transit, that the local population is 
best fitted to carry on these industries ; the sorting and sifting of population, the creation of a local sub- 
race, suitable to a developing local industry, is by no means so rapid as it ought to be.^ An effective 
record, made on a common system, of the physique and intelligence of the children of the nation would 
immensely assist the quest for suitable types of manual labour or of special intelligence. 

Or, again, at a time of national stress it may be important to answer a definite question, which could 
be at once answered from prinuiiy school records. We may be struck by some defect in our training, wo 
gnfnffnn attribute want of intelligence in our officers or soldiers to the over-emphasis given in our 

school system to athletic sporta We may be stirred by ringing phrases like “ the AftTinBllAd 
to tatelU- fool at the wicket ” and “ the muddied oaf at the goal,” not to change the bat for the rifle, nor 
*'“'®** the pad for the pigskin, but to condemn sports in the school as lessening the training required 
for intellectual development. We may attempt to remedy wrongly an admitted national failure through 
ignorance as to its true source Here, again, the schools can aid with a proper record. What are 
the characteiTstics with which we find the athletic tendency associated in the schoolboy? Science 
is now ready with an answer,* which would be far more definite and complete if we could draw 
our statistics from the wide material of a national record. Association between qualities is measured 
scientifically by the so-called eoeffix/UiU of eorrdaiion, which is really a measure of the average relation- 
ship between two qualities — it can take every value between zero and unity. When it is zero, we say 
the qualities have no relation to each other ; when it is unity, we consider the relationship perfect or 

> Thfl man who wants horses for a partioular type of work, to go at a deOnite speed, or with a definite load, or on a particular type 
of metal, will generally be aUa to find a part of the oonntiy where horses snitable for his purpose am bred. 

* He remits given below are based upon meararements and observations of between BOOO t<^ ^ school children which have been 
taken for the writer during the last five or six years by the help of school teachers. The Inquiry has been aided by a grant from the 
BojaI Society GoTerninent Grant Committee. • 
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pausaL^ When it 48 poBitive, the two qualities increase together ; when it is native, the one quality 
increases as the other decreases, and vice versd. Premising so much, let us inquire in what degree 
our school record shows the athletic character to be increasingly related to admittedly desirable charac- 
teristica We find, if we define the athletic group to consist of boys not only keen on games but pro- 
ficient at them, that the relationship between the characters is expressed as follows : — 


Athletics and good health . 

e . 

. *40 

Athletics and noise . 


. *35 

Athletics and intelligence • 

> a 

. -21 

Athletics and popularity . 

• • • 

. -33 

Athletics and quick temper 


. '22 

Athletics and self-consciousness . 

• a • 

•08 


Thus we see that the athletic lad has associated with this character in a very sensible degree : good health, 
quick temper, and intelligence. His ability in games makes him slightly self-conscious, comparatively 
noisy, and, as we might expect, popular. He is also rarely sullen. Nor is this character substantially the 
result of his having good health ; for we find that the healthy, as distinct from the athletic, have less than 
half (*09) the association with intelligence, and a scarcely sensible correlation (’03) instead of a fairly high 
correlation with quick temper. Nor is it a matter of race ; for soundness of health is very slightly related 
to dark eye (*07) and dark hair (*01) colours, but the /air are just sensibly the more athletic (’04). The 
athletic schoolboy who rejoices in cricket and football is distinctly neither “ fool ” nor “ oaf,” but the 
healthy, intelligent, rather quick-tempered lad who should make a good soldier. Clearly games and aptitude 
for games ought to be encouraged in the primary schooL When and for what they should be laid aside as we 
approach the real work of life, with its national and industrial demands on the citizen, cannot be profitably 
studied until we have ample data of the above kind for youth both in the factory and at the university. 

To the observer of childhood playing and questioning are its natural functions, and the teacher in 
the primary school has to develop nascent intelligence on these lines. Playing skilfully means intelligent 
• Aims of hand, — it is the basis of efficient craftsmanship in the future. Questioning 

primary profitably as to the meaning of what is seen, is the basis of discovery by observation — it provides 
education, principia of scientific training. To turn the ceaseless movements of the healthy child into 
the co-operative work of eye, hand, and leg, and its too often meaningless “ why ” into reasoned inquiry, is the 
first and most difficult task of the primary-school teacher. Organized games developing into the elements 
of craftsmanship, inquiry into things observed expanding as time goes on into a conception of the methods 
of science : these must be the essential features of the state primary schools of the future. Facts are to be 
secondary, methods of the first importance ; the intelligent man knows where and liow to find his facts, 
but he retains no more in his head than he finds economical for everyday practice.^ His brain is an 
instrument for work, not a lumber-room. Hence when once the barest essentials of elementary know- 
ledge — the power to read, to write, and to do simple calculations — have been attained,® let us adopt largely 
heuristic methods — collect facts only as aids to intelligent observation and inquiry, and use biology or 
mechanics, or history or physiography, according to the aptitude of the teacher and the environment of 
the school, as a means of training intelligence, and not as a store of facts worth remembering for their 
own sakes. Let the child come out of the primary school able to formulate its questions intelligibly ; al)le 
to put eye, hand, and leg into co-operative action ; able to read, write, and count ; — and the first stage in 
the training of its intelligence to national ends has been attained. 


^ The following series indicates the closeness of correlation in various qualities for purposes of comparison : 


Nigh CorreUUifm, 1 to ‘7G. 

Biifht and left femurs in man *00 

Bone length, light and left little fingers in man *90 

Stature and femur in man *B0 

Left middle finger and foot in man *70 


Moderate CorrelaJtiont *6 to *25. 

Out-relief rates and pauperism '48 

Begreo of foveaiion and severity of smalliiox aitatk in vaccinated 

' 4 ^ 

Coat colours of horse and graiidsire *30 

Winter barometric heights in Lisbon and Valontia .... *25 


Coruiderable Correlationt *75 to *6. 

Stature and foot len^h in man *74 

Weight and length of new-born infants *03 

Vacoination and recovery in cases of smallpox *60 

Statures of father and sou *51 

2 


Low Correlation, *25 to *00. 

Strength of pull and stature in women . 
Lengths of lives of mother and adult daughter 
Sijses of family for mother and daughter 
Size of head and ability in man 


■22 

*15 

•n 

•00 


Not to know the capital of Sorvia, the tributaries of the Don, or the constituents of the atmosphere, is no sign of defective educa- 
tion. “ Facts ” change from generation to generation ; but skill in manipulating facts is the fundamental sign of a trained intelligence, 


of a true education, which survives all modifications of its material. t • i . r ♦* 

® From the standpoint of economy ascertain amount of rote teaching must bo admitted in the case of the three R s. It is loss of ime 
to apply the heurirtio method to English sjwlling, or to every stage in the multiplication table. Nature-study— physical or biological— 
offers far more profitable idhterial than adding nines to nines up to 108 1 „ VIII c 
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But let it realize in the simpleet vay that this development of inteDigenoe is sot for selfish ends. 
Bring before it from the earliest day the habits of the herd and the hive as illnstrations of united work to 
a common end ; let it see that man is lord of all life because he is the most intelligent gregwriom 
atiimul ; teach the child by practice and example the effect of combination, the strugg^ of the social 
group against its environment, and the progress man has made in effective resistance by oo> 
operation. Let the child very gradually become conscious of the fact that man is fittest not as 
individual, but as society. In the broadest outline let it see evolution at work on man, and * 
why the social is “ right ” and the anti-social “ wrong:" Let. it realize that the strong nation is 
the intelligent nation ; and let it early grasp school-teaching as the first stage to good citizenship, 
and that only the intelligent man can successfully perform the duties which society and the nation demand 
from each of their members Here is a broad enough basis for primary schools in teaching the fundamentals 
of morality, which each sect may supplement in its own special manner. The state, as unseotarian, has 
first to inculcate the social duties : to emphasise the need of developing the physique, the intelligence, and 
the spirit of cu-oporative action as essentials of true patriotism. 

From primary we may pass to secondary education, wherein we shall find that far greater changes will 
be needed in the future than seem at all to be anticipated to-day. For while the subject matter of primary 
education may well be the some for all classes in the nation, modem requirements urgently 
specialization in secondary education, and to a large extent a differentiation of groups, 
according to the nature of the work they are to undertake in life. This does not necessarily 
mean a differentiation of method, nor perhaps of location, but certainly of the subject and of the apparatus 
used to illustrate method. The great bulk of the population are already at fourteen employed in work or 
in seeking employment. For this portion, at any rate, there ought to be the elements of a secondary educa- 
tion specialized to their calling in life. Besides the state primary schools, there ought to be craft-schools, * 
Secondary seimratc for the two sexes, thickly strewn over the country. These schools, while largely 

cratu under state control, ought to be subject to a much greater local influence than the primary 
Bcbools. schools, partly because theological problems will have been for the most part settled at an 
earlier stage, partly because the needs of local industries are often best appreciated in their immediate 
neighbourhood. In these craft-schools wo do not want university graduates lecturing upon mechanics or 
chemistry as they have learnt those subjects in academic text-books or laboratories. We do not want the 
higher theory of agriculture or engineering such as may be given to the directors and leaders of labour in 
technical cxdlegea. What is needed is an extension of the object-lesson method of the primary school to 
the basal forms of labour on which the social fabric ultimately rests. Wo want to give a system of 
secondary education to the great bulk of workers, which will make the individual worker an intelligent 
instrument for Iris allotted task ; we do not reriuire, in the first place, a system which leaves the majority un- 
touched, but raises an artisan here and there to a higher casto. We need a system of education for the bulk 
of men, who follow, entirely independent of the system requisite for the minority, who organize and lead. 

The craft-school, in the few years in which it can handle its material, must achieve two tbinga both 
tending to strengthen the national fitness for survival, namely, it must lay the basis (1) of good crafts- 
Runl mansliip and (2) of good citizenship. Under the first heading no form of labour is to be con- 
beneath educational treatment. Taking first the rural craft-schools, no agricultural or 
horticultural process is or ought to be without a basis of scientific theory j hedging and ditch- 
ing, ploughing, hay-making, harvesting, care and handling of horses, cattle, sheep, and pigs, all that falls 
to the lot of farm-labourer, shepherd, hind, and groom, can be treated intelligently. They can all be 
dealt with by the object-lesson method, — observation, and deduction from what is observed. On the 
girls side, milk, butter, cheese, poultry, household work of eveiy description, cjrn be used in the afttno way 
M material for showing how to do things intelligently. Education is in no case to leave the feeling that it 
is finer to follow one trade than another, but is to develop the consciousness that it is a disgrace to follow 
any craft without intelligent appreciation of the why of its processes. The, victory is to the intelligent 

nation ; that nation is intelligent in which each member performs his allotted task with appreciation 
of how and why it is dona « 
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The pure eci^ntist still ocdudonally speaks with contempt of the technical side of education. If 
technical education be merely a knowledge of the facts and formulae used in special industries, he is 
entirely in the right ; if, on the other hand, technical education means the illustration of scientific 
method on the material and appliances used in a particular trade or craft, he is hopelessly wrong. It is 
Pure mnd possible to give scientific instruction on the apparatus of a craft as upon the delicate toys 
tecbaicml of the academic physical laboratory. The horse and the pig, the growing crop and the vegetable 
science. garden, are as replete with lessons in scientific method as zoological or botanical laboratories 
with their microtomes and microscopes. The science of elasticity may be as eff ectively studied with the 
60 -ton testing machine on the materials of construction as with pound-weights on the rods and wires of 
the physical laboratory ; thermodynamics is, perhaps, as instructive a science when illustrated on the steam- 
er ^s-engine as when a diagrammatic air-engine appears on the lecture-room table ; and there is a reality 
about the inertia of machinery in motion which illustrates momentum and energy in a somewliat more con- 
vincing way than the falling weights and the rolling balls of the aciidcmic mechanical laboratory. 

We have diverged here far beyond the humble limits of our craft-school, but it seemed necessary to 
insist once and for all on the great principle : that technical instruction can be scientific in the best and 
higliest sense ; scientific method can be inculcated and illustrated on the material and apparatus of any 
special craft or employment as well as with the costly buildings and delicate apparatus now demanded for 
Appren purposes. If it be said that apprenticeship is the true craft-school, the argument is 

ticeahip valid, so far as many facts and empirical rules have still to be learnt in the shop, on the farm, 
mnd ermft^ or at the bench. But our secondary craft-school is to be preliminary to work in field and 
factory, it is to inculcate what the master or fellow-workman has not the time, nor usually the 
power, to do, namely, to emphasize the importance of intelligently following out each craft-process. The 
secondary craft-school must inspire its pupils with a desire to know the reason for the rote which 
apprenticeship is sure to thrust upon them. The secondary craft-school is not to be too specialized — ^at 
least not in rural districts ; its pupils must spend much of their time on the farm, in the local factory, in 
the cai’penter’a shop, and at the smithy. They should not be required to learn the elements of mechanics 
out of examination text-books ; nor be pushed on to the extraction of cube roots, as if that were the crown- 
ing feat of mathematical instruction. Let the pupils measure a plot of garden ground intelligently, the 
c.apacity of a bam with reference to the size of crop it will hold, or the cubic feet of air in a stable or stall 
with reference to the air-space necessary for healthiness of cattle ; the approximate amount of half-inch 
planking to be obtained from an unfellod tree (to be tested after it has passed through the local sawmill) 
— these and many other exercises will occur to the intelligent teacher. Let his or her work be supple- 
mented, too, by occasional lessons from the highly-trained artisan, the carpenter or millwright, the head- 
gardener, the shepherd or the dairymaid, or from the vrorkers in any other crafts which are locally 
available and offer craft-workers of experience. The intelligent craftsmen may bo scarce at present, but 
as the secondary craft-schools pass more and more of their pupils into local activities, and possibly keep 
touch with them through the higher craft-schools, through continuation and night-schools, the material to 
draw upon for occasional lessons, and possibly for permanent teachers, will become more extensive and better. 

In the town districts the secondary craft-schools ought to be more specialized ; some of their 
work is already being done by so-called technical schools and polytechnics. But these places and their 
courses are largely chaotic at present. They have not settled whether it is their function 
to give secondary craft-education to boys and girls, to give higher o-aft-edueation to the 
non-commissioned officers of industry, to train the commissioned officers themselves — the 
proper work of the higher technical colleges, — or to provide chea})ly a one-sided and, in 
nine cases out of ten, inferior academic education for young men and women who believe 
their success and standing in life will be assured if they are hall-marked with a university degree. 
It cannot be too emphatically asserted that absolute differentiation in function is essential for success 
in technical education, espeoially in urban districts. There must be secondary craft-schools which will 
supplement primary education* by illustration of scientific method on the elementary processes of most 
forms of labour. Boys and girls will leave these schools not later than thirteen to fifteen, roughly pre- 
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pared to follow intelligently the lower gradea of industry. There must be higher ^^t*school8, with 
much more specialized instruction, for the non-commissioned officers of industiy. There must be technical 
colleges for the leaders of industry, and universities or university-colleges for pure science, literature, 
and other types of brain-work ; these again must bo supplemented by professional schools for medicine, 
law, actuarial training, &c. &c. Thei-e must be for the most capable pupils a possible passage from 
secondary to higher craft-school, and from the latter to the technical college, or in special cases, whore 
pure scientific capacity is noted, a transition to the university. But the nation which fondly imagines 
that one class of teacher and one building will serve for all these diverse purposes, and calls it a 
polytechnic or a university-college, is only excelled in folly by the nation which clubs a dozen such hybrid 
institutions together and supposes that they form a working university ! Such a nation has not learnt 
the prindpia of educational theory, and the sooner it learns from the nations that have, the better Ifor 
its welfare if tliat depends upon industrial efficiency. The secondary craft-school, the higher craft-school, 
the technical college, and the university serve quite diverse functions, educate for different careers and 
occupations in life ; if economy or convenience bring any two under one roof, then there should be a 
differentiation of teachers ; if even this lie not possible, there should be at the very least a differentiation 
of material and of plan of instruction.^ Otherwise, there is the greatest danger that instead of intelligent 
workers in the ranks, the secondary schools turn out a superfluity of incompetent non-commissioned 
officers ; the polytechnics provide non-commissioned officer's who know only the duties of the subaltern, and 
the colleges subalterns with the making of pure scientists, but not of technical leaders. 

In urban districts, from the higher grade or continuation board-schools, and from one side of the 
polytechnic teaching, must arise the perfectly distinct secondary craft-school, educating boys and girls 
Scope ot ^ ^ intelligent workers in the ranks of specialized industry. It must go no further than 
Moemdary the attempt to show that all forms of manual labour can be performed intelligently: its * 
*** idealized, craftsman of the Middle Ages, the man who 

loved his work, because he i-ealized the why of it, and its i-elation to a greater whole. There 
is no doubt that the highly-differentiated cliaracter of some branches of modern factory labour' — by no 
means all — tells against intelligent craftsmanship. For this reason the secondary craft-school must not 
be too specialized, even in urban districta The demand of the state for intelligent citizens is equally 
important rvith its demand for intelligent craftsmen. Hence it should be a sine qud non of every 
craft-school, whether secondary or higher, that each pupil should study one branch of pure science, or 
one literature, or one historical period, apart from his teclmical studies, as a field for rational enjoyment 
in adult Ufa Let it be done as recreation, not as task ; but let its effectiveness be a condition of any 
state or municipal suppor-t to a craft-school. It has Ireen in the past such a noteworthy characteristic 
of the British race to produce arrrateurs, following professions, trades, or even handicrafts, who have 
done first-class historical or scierrtific work, that we may hope that the absolute need for differ-entiation 
in education and the specialization of the smallest brartches of knowledge will not finally check this 
productioiL The encouragement in the craft-schools of a special recreative study might be of most 
material importance in this directiorr. If care Ire taken that not facts and formuhe, but the scientific 
method and spirit, are illustrated on the subject and appliances peculiar to the craft, very little time 
or energy will be expended in merely applying the notions of scientific observation and reasoning thus 
ob^ned to the recreative study. In the higher craft-schools and technical colleges, lectm-ere of the 
univer^ty-extension type would find a most useful field for their energy and enthusiasm in 
recreative branches of literature or science, and above all in showing the pleasures of a libi-aiy, apart 
from its value os a store for facts and formula', its most important function on the side. 

In the secondary craft-schools, also, the “ citizenship ” teaching should certainly be carried a stage further : 
both boys and girls should learn a little, if only a little be possible, of the reason for and history of the 
institutions— national, municipal, and social— which, as citizens, they wUl liave to work under and develop. 


•11 ®f « higher ciaft-school because ho has taken a brilliant univereitr destee in unre soieiiee in a 
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Lastly, in no, secondly craft-school ought the need for athletic exercises to be disregarded. The 
anthropometric record of the primary schools should be continued, that it may serve as a control for 
AtbieticB physical progress. But a certain portion of the time devoted to athletic exercises 

/n should now be applied to developing qualities which may hereafter be of service for national 

oflence or defence. The rural lads should be taught the elements of drill, rough road-making, 
the ready use of pick and shovel, and the fun of scouting games ; where possible, rifle practice 
should be introduced, and swimming and even riding be taught. For the lads of urban secondary schools 
some of these matters are diflicult enough ; but the plan of holiday camps in the summer may be widely 
extended,^ rough map-making and scouting can often be practised on suburban heaths, and opportunities 
for drill and swimming, rough carpenter’s, saddler’s, or shoemaker’s work can nearly always be found. In 
al^ these cases let it be recognized by the lads themselves that these things are not craft-training, but are 
taught to fit them for duties which a strong nation demands of all its citizens in one form or another. 
In the case of the girls the horizon must appear somewhat narrower, and it is, perhaps, only their 
teachers and elders who can realize the national impoitance of those forms of physical training which 
may aid them to be the healthy mothers of a strong race. Still it is highly important that they should 
realize that they belong to a larger whole : that they have a function in the state as well as a relation 
to individuals. Bandaging, first-aid, the elements of nursing, the care of infants — and of the aged — 
may all be taught as extensions of household economy, and the social value of such work inculcated. But 
they are not essentially outdoor physical exercises, and the latter, whatever be their real inqx)rt, must 
bear for the girls the aspect of mere games, not of sports obviously directed to national ends. 

To sum up, then, our conclusions as to tlie functions of the secondary craft-school : it is intended for 
the rank-and-file workers in all the industries and crafts of the country. It should provide : (i.) Training 
for the intelligence, by illustrating scientific method upon the material and a])pliances of 
every craft. As the elements only of the craft will be considoi'cd, many crafts will be com- 
bined in one school, but greater sj^ecialization may be j)08siblo in urban than in rural districts, 
(ii.) Recreative Studies, (iii.) Citizenship Course, and (iv.) Athletic Exercises. The bulk of tlie 
instruction will fall to the lot of the permanent teachers under (i.) ; subjects (ii.) and (iii.) may 
well be undertaken by a sijecially trained class of peripatetic teachers ; while (iv.) might largely be aided 
by volunteer woikers, whose labours should be guided and systematized by district advisers, who would 
travel from school to school, suggesting and organizing the service with a keen eye for local possibilities. 

If from the secondary education of the rank-and-file workers we turn to that of the leaders, we 
have at once the differentiation into the two classes of non-commissioned officers or foremen, and of the 
commissioned officers, or the leaders of industry, the brain-workers, thinkers, and educators of 
^wlation nation. Probably the first class will be largely drawn from tliose who have shown marked 
of middle capacity in the secondary craft-schools ; these should be passed on to the higher craft-schools, 
the work of which will be dealt with later. When wo consider, however, the i)rovision 
hitherto made for the nation’s intellectual leaders in the matter of secondary education, one is surprised, 
not that tlie nation has gone relatively backward, but that it has survived at all in the keen coiiipetitioii 
of modern times. A nation needs organizers, leaders, thinkers, not only in commerce, but in manufactures, 
the technical arts, transit, colonization and exjdoitation, pure science, professional and literary pursuits. 
Up to the immediate present hardly any secondary education at all has been provided suitable in the 
least degree for a college training in any one of these matters except the last. Our commercial and 
technical leaders have rarely had any scientific training at all ; they have grown up without it, and held 
their own owing to the political and economic conditions of their country relative to its rivals, buch 
will be an absolute impossibility in the future, now that the equal or superior sources of p<;wcr of our 
rivals are being worked, and the plant is created and the labour trained which is recpiisite for production. 
Granted that resources and machinery are alike, — they are now far from being in our favour, it is only 

» The cjamp-holiday system, which has flourished a good deal under voluntory cflbrt during the last few years ought not only to bo 
deyoloi)ed and widely extended, but supplemented, if possible, by short summer cruises on training brigs, where t it as wou recci 
a different kind of drill ^d learn a little, if the veriest little, of what the sea means. 
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the most highly trained intelligence which can turn the balance to our side, or even equ^ize it. Yet what 
has happened ? The movement for technical education has led to the establishment of a number of technical 
collegesi where a more or less efficient technical higher education can be obtained, but it has not provided 
the essential stepping-stones to this education : namely, secondary schools up and down the country special- 
izing in commercial, technical, and scientific instruction. Occasionally the modem side of a large school may 
be found doing good work, but its existence at all is an exception, and it is an exception among exceptions 
if it gives a training useful for technical purposes. A Cambridge wrangler, who teaches to an occasional 
student an arid text-book on the calculus, with a view of his getting a scholarship ; academic laboratory 
work of a physical or biological character, boiled down and sterilized to suit the youthful digestion ; 
formula? from algebra, facts from mechanics : all these exist. But in nine cases out of ten no direct and 
conscious training in scientific method, no teaching to observe, classify, and reason on facts collected ^by 
the lads themselves.^ No specialization by trained teachers for commercial, technical, and scientific 
pursuits is in the majority of cases thought of ; and since it would largely have to be provided by men 
not educated in the ruts of the older academic methods, there is small doubt that both teachers and 
taught would be looked down upon as of a lower caste. Desirable as it is to associate lads who are about 
to follow very diverse callings in life, there is small hope of efficient secondary education, Bi3ecialized for 
commercial, technical, and scientific pursuits, being provided in the majority of our great public schools, 
Need tor systems centm’ies old. These modern schools will have to be founded 

modem de novo, or developed out of the large day-schools of urban districts, or the decadent rural 
seboots. grammar schools, which up and down the country may be found, atrophied under a system 
which was, perhaps, a vigorous reform in the second half of the 16th century, but supplies no urgent 
national need of to-day. Let there be no doubt, however, about the nature oven of the commercial 
education we are considering ; it is not intended to turn out commercial travellers and clerks, who fall « 
into the class we have termed non-commissioned officers. For those the secondary and higher craft 
schools should provide. The scheme is intended for the leaders of industry, for the men who will be 
manufacturers, merchants, shippers, engineeis, the organizera and thinkers. These are the men who will 
pass on to the technical colleges and the commercial universities of the future. As the German technical 
universities ^ draw their students from the Bealschulen and not the Oymnasien, so our technical colleges 
need an effective teclmical and scientific secondary education antecedent to their work. We have the 
German experience to draw from and to learn from, and we ought to be able to create schools which 
will turn out a lad with all the healthy traditions of English public-school life, but who has replaced its 
classical education by an effective training in the methods, not the results, of scientific inquiry. 

To tlie general outline of these schools much that we have said of the secondary craft-schools will 
apply. The te<iching will have to a considerable extent to be specialized — cx)mmercial, technical, and 
FuncUona scientific departments being provided with different teachers and methods. In each 

of modem primary object wdll not be to give the lad information useful to him in his future 

secondary calling, but to develop his intelligence by the application of scientific method to the material 
and processes with which he will later be concerned.® Again, to prevent narrowness we must 
have the recreative study; and to strengthen social stability, the citizenship lessons. Athletic exercises, 
culminating in some knowledge useful for purposes of national offence or defence, must not of course be 
omitted. But as the secondary education of the classes we are considering will last at least two or 
three years longer, the extent of these secondary studies can be considerably increased. Thus the ground- 

^ Eveiy teacher in a technical college knows well the average public-school lad : personally delightful, athletic, popular, he cannot 
draw, his geometry is a rapidly disappearing acquaintance with Euclid I. to III., his algebra a formula for quadratics, and his arith- 
metical accuracy sadly inferior to that of a shilling slide-rule. His secondary education has to be undertaken over again, and even 
then he will probably end in the South African Constabulary. 

^ The German Polyteehmkum, teehnisehe Sbehschule, is not for the moment to be confused with our polytechnic, which ought to be 
a higher craft-school and is a hotch-potch of a dozen stages of education. It corresponds more to our twhnical college, but is ten times 
as complete. It usually represents the complete technical university, and by government decree its teachers and students arc placed on 
an academic footing. 

* One man may learn how to use his reasoning powers from a teacher who adopts Greek grammar as his medium, another from a 
teacher whose material is provided by the hedgerow, and the powers gained in either way may 4)6 turned from one to another subject ; 
but there are obvious advantages in selecting for the olgect-lesson material at least akin to what the reason is intimately to deal wdth. 
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work of 8 true eultore — the saperstructure of - which most always be self-culture— can be laid in the 
tebhnioal coU^ or sdence schooL An important addition, however, should be made to the of 

such modem secondary schools, not as part of the recreative but as part of the bread studies, a reading 

knowledge of one, and a speaking knowledge of a second language should be insisted upon. The doorway 
into another race’s scientific laboratory, its methods of work and of expression, is as important an opening 
for the mind as the doorway provided by a knowledge of its language into its institutions, literature, and 
folk-feelings. To grasp how a great investigator works needs presence at his lectures or in his laboratory, 
or at least the study of his papers, — it is an education which can never be obtained from text-books. In 
any specialized branch of science there are rarely at any given epoch more than two or three master- 
minds, and these are diverse in country and in tongue. To follow these personally or in the written 
wiurd is an impossibility without linguistic knowledge, and science-abstracts and text-books are a deadening 
and nigh worthless substitute for direct contact with a master-mind. We shall insist later on the 
national importance of the Wanderjahre, but to profit by such years the young apprentice must have 
received in his secondary school the gi-oundwork of at least one language, and maintained and developed 
that knowledge at college. The pure scientist or the professional engineer who cannot directly study the 
work of contemporary foreign investigators is most heavily handicapi)ed, and in many cases a tenth of the 
time and energy he will spend in finding out how to do things already done would have given him a 
reading knowledge of foreign literature. The speaking knowledge of a language serves a dilferent pui'iKjse : 
it is essential to the pioneer in commerce, exploitation, and transit.^ Started in the secondary school, it 
maybe completed in the Wanderjalire •, it is a practical instrument of a man’s calling — like the multiplica- 
tion table, ho requires to be sure of it, but he will not, like the philologist, make it a means, in the first 
place, of intellectual training. 

It would be out of place here to give even outline cmi-icula for the secondary modem schools wo 
have in view. If the curriculum of the secondary classical school Ixas only been crystallized out in the 
Nature ot course of many generations, no new scheme for science schools will in itself be wliolly satis- 
teaaberu. factory, or work without initial difficulties and friction. In the first place, the teachers, to do 
the work effectively, have largely to be made. In the next place, parents have to be convinced that the 
secondary modem school is not going to provide knowledge useful in professional life. It is going, like 
the classical school, to develop the intellectual powers, but it will take as its material nut the dead 
languages, but the living sciences whicli bear most closely on commercial or professional work. There 
will be, undoubtedly, specialization and differentiation. The biologist and the physicist receive their 
intellectual education in observing and reasoning on a certain class of facts — they need mathematics as an 
instrument of investigation. The mathematician who insists that they shall have it as an mtellectual 
education only is going beyond his legitimate sphere. In the same way, the engineer receives his 
intellectual training in a field very unfa mil iar to most physicists and mathematicians, and the teachers 
of mathematics and physics who insist u}X)n these subjects bcuig taught to him as intellectual exercises 
from the pure-science standpoint are the bane of technical education. Secondary schools, hke the higher 
craft-schools, will do little to improve technical instraction if this point bo not kept in view : the tcaclicrs 
of pure science required for the technical side must be men trained in a technical tjollego, and having 
touch with the needs of practical life. Such men ought to lie distinct from the teachers of jmre science 
on the science side, who ought to be men who have been through research schools and laboratories, and 
whose first aim will be pure science as an education, not as an instrument. 

Lastly, if we consider the secondary education given in the public and large day-scIuMiIs as they at 
present exist, in many ways well fitted, perhaps, for professional and literary caroer.s, we can only hope 
Secaadaiy opening up of large secondary modern schools, turning out pupils of equal intelligence 

cUuakmi and better fitted for modem commercial, mercantile, and technical pui-suits, will serve as a 
•cbooia, gtimulus to quicken and, above all, humanize their activities. They will certainly decrease in 

* While French and German Ibr the English-speaking races are the more valuable languages for tbe storelioustis ol ructliod aiid 
knowledge they throw open, Spanish *and Dntoh are perhaps at present most useful for pioneering. But it is nationally inijiortan o 
have a great range of chSice in the spoken languages among workers in botli the commercial and technical fields. 
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number, but this does not neoessarily mean in efSciency ; and where the endowment allows of a complete 
duplication of staff and educational apparatus, the running of modem and classical schools side bj side 
would have all the advantage which the admixture of men of different callings, modes of thought, and 
social standpoint provides in after-life. Before the renascence, teachers of the old monastic learning would 
have denied that it was possible to improve their methods, or to change with advantage the subjects taught. 
Yet within fifty years the Humanists reconstructed the school-education of all Europe. They achieved it by 
raising an enthusiasm in youth, which demanded that instruction should be for both teachers and taught 
a vitalizing process and not a drudgery. A small minority of teachers with the new ideas, and a wide- 
spread rebellion of the taught, swept the old system and its professors swiftly and forever away. The 
abuses of to-day do not perhaps justify, nor the tutelage under which young people now stand ^ permit, of 
quite such a drastic reformation. Yet the pressure of competing modem schools ought assuredly •to 
modernize classical and philological studies. We want to train the intelligence of each future citizen to 
observe and reason about facts, and this power can never be fully developed when the material dealt with is 
isolated from all relationship with present experience or living modes of thought. The scholar has to realize 
that he is merely a unit in a living nation, which is one among many nations, each with a history of its own. 
The study of a special literature or language may be very harmful if it is not seen in perspective. It 
leads to the spirit which supposes that philosophy was summed iip in Aristotle, that style culminated in 
Cicero, that there is only one great religious work, and that Euclid provided once and for all what is 
needful for geometrical instruction. Comparative history, folk-lore, and custom, — the discrimination of 
what is peculiar and what is universal in the institutions of the special people studied, — are all needed if 
the scholar is to be saved from narrowness. The Odyssey is not only a great epic, it is intensely exciting 
as an object-lesson in the early stages of civilization, in the growth of mankind from boyhood to 
adolescence. The institutions of early Rome are unintelligible without comparison with Teutonic, Slavonic, ^ 
and oven African folk-customs and religious practicea Style and taste are never to be despised ; but what 
we want the cultured lad of to-day to understand is what man now is and how he has come to be what 
he is. The over-emphasis of one period, one literature, one art or language, may be dangerous if it tends 
to obscure the fundamental principle that man is the product of an evolution, under vital forces of which 
science knows something and is daily learning more. No nation was ever without rivals, moulding and 
modifying its development ; no literature without a growth ; no art or craft without an historic evolution ; 
no human product, judged from either the artistic or inteUectual standpoint, final. The schoolmaster who 
forgets these things is not truly preparing lads to be thinkers and leaders for the nation ; the academic 
teacher who does not make them the thread of his exegesis will aid little towards the much-needed 
humanization of the older forms of study. Neither religious thought nor educational theories can stand 
aloof from the growth of scientific knowledge. One and all react upon eacli other. We cannot stand 
now where Virchow did in 1877 : the pressure of foreign commercial competition has been a conclusive 
object-lesson in the sui*vival of the fitter. We must base national education on the need for national reaction 
against a changing environment ; we must consciously prepare for the struggle, and by an intelligent 
study of human evolution arouse the patriotism and race pride of the young to assist directly in 
developing their intelligence for national enda 

Before we imisb to the specialized college education, a word ought to be said of the higher craft- 
schools, which should supplement secondary craft-schools in the preparation of the non-commissioned 
officers of industry. Hitherto those schools have either been wholly wanting or supplied by private 
HIglier enterprise bent on personal profit. The keynote to such a school should be intelligent 
cnit^ instruction in a craft suitable to lads of fourteen to seventeen who hope to be foremen workera 

oo s. should lay more stress on technical knowledge than the secondary craft-school, where the 
development of the intelligence is the first requisite ; but it must, like all ti*ue education, appeal to the 
reason as a guide. It must also be far more specialized. We need higher craft-schools in plumbing, 

» In njediaeval times the lad of fourteen to seventeen might wander across Europe seeking for tile school reputed for its methods, or 
attracted by the vigorous teacher. The W ^ndevjahre for the schoolboy are, perhaps, wisely abolished ; they will, let us hope, be 
reinstituted for the undergraduate. • 
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farriery, oaJl>metrXiia]|diig, textile industries, metal-plate work, and a dozen other different things. As 
usual, we bcigan with the wrong end — establishing examinations in these subjects, rather than model schools. 
Nor have the so-called polytechnics and technical schools of the county councils — good although the work 
has been in mm cases — ^wholly made up the leeway. The technical school or polytechnic, instead of 
throwing itself body and soul into a special branch of craft or industry, has aped the university. It prided 
itself on getting a few students labelled B.Sc., or on producing a small piece of pure-science research liaving 
no bearing whatever on the national industries. It aimed at turning out second-rate engineers, rather than 
first-rate xn^hinists. The result has not been, and cannot be, that great increase of craft efficiency whicli 
we might expect from the amount of money expended on technical education. The polytechnic may 
Ixeoome a centre for a mild form of general instruction and amusement, or it may become a specialized 
highj^r craft-school. It cannot effectively fulfil both functions. In the first case it will probably fail, as 
the mechanics’ institutes of last centuiy have failed ; in the second case it will become not only of local 
but of national importance. Ijet one technical school devote itself to smith’s work, another to the print- 
ing and lithographic arts, a third to the glass industries, a fourth to bookbinding, and so ou,^ not 
duplicating their work and teaching many things superficially. 

Some large towns may maintain a considerable variety of specialized schools, but it is the student 
who ought to wander; rei)etitioxL of staff and teaching material at a dozen centres means waste 
Need for inefficiency. If Birmingham founds a higher craft-school for electroplating work, 

Wolverhampton may reply with a metal-plate-work school ; if the Wliitechapel higher craft- 
MpeclallMM* school specializes in cabinet-making, Clerkenwell may find a wide enough sphere in the glass 
trades. The bane of technical, indeed of aU education of an advanced kind in England, is the 
unreasonable overlapping of institutions, teachers, spheres, and methods. The higher craft-s(du)ol has 
©othing to do with academic training, therefore %ve appoint academic scientists to teach in it, and place 
them on university faculties ; the technical college has a separate but coequal function with the university, 
therefore we mix them up, thinking one method of teaching and one teacher will serve for both. We 
send peripatetic teachers out to fulfil the all-important function of raising the general culture of the 
people : we fancy it academic extension, and demand that it shall lead to a university degree. Nay, a degree 
having come to lie looked upon as a mark of caste or gentility, the branding-iron is, in the true democratic 
state, to be brought to every man’s cluxmber. At the Iwisis of every science are real philosophical and 
intellectual difficulties ; in its structure, endless lessons in observation and in method ; at its summit, the 
prospect into still untrodden lands. Not one of these things can be indicated by an examination 
schedule; they are scarcely touched by any text-book which follows such a schedule. They are 
appreciated only wlien the student comes into personal contact with the creator of knowledge, and sees 
how he observes and reasons. Here is the field of true academic work ; no branding-iron brought to a 
man’s chamber can testify that he has been in contact with this vivifying atmosphere. Nor can we bring 
science and learning in their highest expression to each student’s door. Ho must go out on his JVanderjahre 
in pursuit of tlie master-teacher, or of the school which has specialized in his chosen study. What is true 
of the university is. e<iually true of the higher craft-school : the student must seek the specialized teacher 
and the specialized school, and not trust a local polytechnic, to l)e an effective educational imnium gatherxm. 

Besides schools for the more mechanical crafts, we need higher schools for the lower ranks of head- 
workers, for the lower branches of civil and municipal employ, for shorthand and clerks’ work, for postal. 
Higher telegraph, and railway service. Some of these employments — where students will pay to be 
commerciel got through an examination — are at present provided for by private enterprise. But such 
eehoola. schools want organizing as a comprehensive system, and should not he hsLScd on the question of 
immediate profits derivable from some small section of the work. To such schools the goveramenb, the 
municipality, companies, and private employers would very soon learn to tura for a specially-trained class 
of employee, and we might hope that in the first instance they would ultimately replace the Chinese system 
of selecting by examination. 

* To sonic 0 .x tent this has been begun with the textile schools in the North of England, and the photographic and o])ti(5al instrument 
nhools in London, hut thes«%re the merest beginnings only. ,S VIII. d 
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We now turn to the highest forms of education, which, whatever we may hope fo» in a distant future, 
can at present only be organized for the brain-workers of the community — for its thinkers and leaders. 

Here we find much the same educational chaos as we have had to note lower down in the 
With as great, if not greater, need for it, there is even less organization and specializa- 
* tion. As a first classification, we may consider our subject under four headings: (i.) the 
university proper ; (ii.) the technical college ; (iii.) professional schools ; (iv.) the commercial university. 
How far these four phases of advanced education can be advantageously united into a single university 
system is not easily determined. In Great Britain the advantages of union are : first, that as education 
becomes more specialized, the larger funds accumulated during many generations for the university proper 
may be shared by the younger branches of study ; ^ secondly, it is of immense gain that both students and 
teachers of specialized studies should mingle together, and share traditions common to all. This is what 
must take place in later life, and the joint university pi*ovides, from student to professor, an excellent 
training in toleration, — a characteristic as important in science as in theology. On the other hand, the 
union of the four schools in one locality and institution is likely to disguise the absolute need for entirely 
independent statls, and for completely specialized methods of study. The doctor and the engineer require 
mechanics and chemistry, but to teach medical and engineering students in the pure-science laboratories of 
these subjects is an evil only sanctioned by absolute want of funds, and solely due to the haphazard 
growth of British systems of education. Look at the specialized staff of one of the great Gorman poly- 
technics, — a dozen professors and double as many more lecturers and assistants, — and then comijare such 
staff with the roll presented by any university or technical college in Great Britain ! Nine out of ten of 
these colleges think it sufficient to provide a so-called professor of engineering, and send their students to 
pick up what matiieinatics, what physics, what chemistry they can under teachers who have had no 
special technical training, who have never studied the special needs of engineering students, nor published 
a single memoir dealing with technical pioblems. The result of such a system is manifest : we have no 
research in the sciences preliminary to engineering ; not even first-class text-books, for the preliminaiy 
science teachers in the engineering schools are, if not overdone with teaching, workers in pure science. 
It is very little better in the matter of engineering research pure and simple. The professors are not 
able to specialize, partly because they have to teach too many subjects, owing to w^ant of colleagues and 
of the fitting secondary and preliminary scientific training in their students, and partly beciiuse they have 
not been themselves educated in an atmosphere of research. We do not think there is exaggeration in 
this statement of the case ; we have not overlooked certain text-books on the strength of materials, 
machine-design, or the steam-engine. Rather these illustrate our text : they show that want of know- 
ledge of the modern theoiy of elasticity, of kinematics, or even of foreign contem])orary work, which 
indicates how pressing the need of an eflective research training may be in even the highest places under 
our present system. 

We are undoubtedly far better off now than we were a generation ago ; the technical schools up and 
down the country are doing good work, but they are not in any case comparable with a German polytechnic, 
nor with the technical university which we must hope to see ultimately established here. The 
coU0ge». University of London, for example, comprises three or four engineering schools, each duplicating 
much preliminary work ; combine their staffs, specialize their individual teachers, give them leisure 
and laboratories suitable for research, and there would be only the foundations of one real technical university. 
Yet no other university or technical college in the country could produce as much. We have started again 
on the. wrong system — multiplication of little centres, doing their individual best no doubt, but not what is 
best for the nation. Three or four technical universities would suffice for the whole nation, but we have 
established fifteen or twenty technical colleges, on the theory that knowledge, like milk, must be delivered 
at each man’s door. The result is that all the schools are, broadly speaking, doing the same elementaiy 
work, and there is no specialization. No one school devotes itself entirely to civil engineering, naval 
engineering, hydraulics, municipal work, gas, electric lighting, or haulage, &c. The elements of many 

* Thus it is satisfactory to hear of College fellowships at Cambridge being given to engineering students for technical 
dissertations. • 
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things are touched on, but the higher teaching and the atmosphere of researcli are largely absent. What 
then is needed ? 

The development of three or four only of the technical colleges of the country into technical uni- 
versities, with specialised departments of mechanical, civil, electrical, &c. engineering and of chemical 
industry. The remaining schools should disappear or be converted into higher craft-schools. 
techalcMi Use their staff or buildings, where possible, for special departments of the university, but 
uttlvenlty. once and for all that under the stress of modem competition these are matters of 

national importance ; and that to bring our technical intelligence up to the level of that of our neigh- 
bours, we do not want local engineering professors, or local colleges, but national technical universities, 
each with ten or more complete laboratories, a score of special technical professors, and with equipment 
and funds comparable only with those of the whole of the pure-science faculty of a firat-class mo<lcrn 
university. Such universities would train not only the nation’s industrial leaders, but the teachers for 
the secondary and higher craft-schools ; and by bringing both classes into touch with actual knowledge- 
making, indicate on the one hand how the problems of practical life, on the other the problems of craft 
education, may be met and solved. 

If we pass from the technical university to the university proper, by which we are to understand the 
corporation of teachers which deals with training in pure science or scholarship, without regard to the 
The iieeds of special industries or professions, its work in the futiu^e seems likely to become more 

univenity specialized. There will always be minds for which the best intellectual training, inde|3endent of 
mnd itM future calling, will be an end in itself. Senior Wranglers may make good judges ; senior classics, 

future. excellent doctors ; and double-firsts, cajiable statesmen. But in the case of modern nations 

8{)ecializatiou of the individual appears to be a progressive feature, and as soon as it becomes a recognized 
prmciple that the intelligence can be trained and develo])ed by observation, and reasoning on observation, 
applied to technical or professional subjects, much of the monopoly value of pure academic studies will 
disappear. The study of yeasts may be as good an intellectual training as that of the gases of the 
atmosphere ; bacteria are as mentally exciting as snails ; the vibrations of a bridge lead to more aspects of 
physical science than those of the tuning-fork, and examples may be multiplied to show that technical or 
professional education is not one-sided or intellectually inadequate. It seems likely, therefore, that 
academic studies, whether purdly scientific, literary, linguistic, historical, or philosophical, will tend to be 
recognized more and more as a training for specialized careers, namely, for stateHmen, scientists, historians, 
literary men, educators, and makers of all forms of knowledge, — in short, for the intellectual leaders of 
the nation. With this recognition, academic studies will become more intense and definite in ehaiactei*. 
Above all, the research training will more and more supplant the examination training. In actual life 
it is the problem which comes to us ; stores of facts are accessible — we want the training whicli enables 
us to apply these facts and solve the problem. 

The recognition of this fundamental fact is the reformation which must take place in academic 
studies. Examination is by no means the best i>rocess for testing the jn^wer to observ^e, classify, and reason 
Retormm observation. The known itself may be made the subject of a. formally new inquiry, and a 
tioa of ■ memograph may be written showing data, classification, and deduction ; — the method is e<iually 
applicable in physics, biology, or history. It forms the basis on which the cii])ablc instructor 
can point out the sources of information, the praper method of ananging it, the logical results 
which flow from it. Scientific method, the true spirit of inquiry; is better learnt by criticism and 
suggestion applied to two or three such monographs by the master-investigator, tlum by montlis i)f laboui 
devoted to learning the known for examination purposes. We cannot too often repeat that for the 
purposes of education what we need is a training in method, and not, in the first place, a mere knowle<lge 
of facts, nor even of the laws under which these facts may be classified. It is so easy to provide facts 
and fonuuhe, so difficult to give insight into method, that text-books, degree schedules, aud examiiiatioii 
topers invariably turn to the former; and the latter, to bo learnt only froui direct touch with the 
investigator or from the classical memoir of the master, is thrust ruthlessly aside. Treat the known 
as unknown, to be rediscovered, or bring the student rapidly to the real unknown on the confines of the 
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discovered, then true training in method becomes a possibility. Every nation is daily being oonfconted 
with new problems ; they may be material, or they may be social, or they may be intelleotnaL Admit 
prc^easive evolution, and this statement is an obvious trutk The nation’s brain-workers, whettier their 
r61c be great or small, have to be prepared to meet and answer these new problems. Training for examina- 
tion is but feeble equipment, certificate of examination success very one-sided evidence of competence for 
this essential function in a nation’s thinkers. Nor is the reader to suppose these remarks apply only to 
the training of master-investigators in any branch of human knowledge ; the academic trainii^ is that 


upon which the great majority of secondary educators depends, and their present failure to apply, or righfly 
apply, heuristic methods is largely due to the examination system not having brought them into dose 
touch with the methods of research. Nay, our professional and commercial classes sulfei' in international 
competition from much the same want — definite training in observing and reasoning upon facta, • The 
university of tlio future will bring its undeigraduates, not into touch with an army of tutors and 
“ coaches,” nor with their impedimenta of examination schedules and text-books, but directly into tiie 
field, the library, the laboratory, where the material of knowledge is accumulated and classified, and into 
personal touch with the men who make it. 

The problem of the professional college or school of academic rank and its relation to the university 
is one of considerable complexity, and can hardly be dealt with at length here. Specialization is the 
The pro» omphatio note of modem national development ; it has to be met, not by protest, but by 

tUBloaal providing for training in method, even when a special or somewhat narrow class of facts is dealt 
coltege. establishment of technical colleges for engineering, metallurgy, chemical industries, 

navigation, agriculture, and forestry ^ indicates to some extent the direction in which the older academic 
faculties of law, theology, and medicine must develop. It is fundamental that the preliminary linguistic 
or scientific studies should be, as in the case of the technical colleges, in the hands of a special staff, 
distinct from that of the pure academic studies.^ 

It is difficult to understand why gimt law schools do not tlirive in this country. No other nation 
cjin present such living oh, ject-lessons in comparative law : it rules in different parts of the world under 
nearly every present or j)ast legal system, and by innumerable forms of folk-custom, which 
exhibit legal institutions in almost each stage of progressive evolution. Yet comparative and 
historical knowledge is very largely lacking in our practical lawyers ; but few of them are 
acquainted with the Frencli, Dutch, or German codes, or have gained insight by a study of the develop- 
ment of the early Teutonic and mediaeval systems. The result is a want of imagination in our own 
domestic legislation, and too little sympathy in dealing with the legal institutions of subject or assimi- 
lated races. The law schools l.mvo thus partially failed to create the class of men needed by the nation 
for its legal work in all corners of the globe. The broad idea of satisfying a national want has not been 
a primary consideration, and to this extent they urgently require that humanization which is demanded 
in the liistory school, if it is to become a school of statecraft. 

I’erhaps in the case of the professional schools the most complete chaos in educational matters 
is to be found on the medical sida In the first place, it cannot be doubted that the hospital system 
The suffer a profound modification. It is impossible that the present system 

medical of support by fluctuating charity can permanently continue. Alongside the public charities 
have arisen infirmaries, fever hospitals, and asylums supported by public funds, and in 


acbooL 


* In the last three cases the colleges should he for the scientific experts, not for mariners, farmers, and foresters, who require, in 
the firfit place, higher craft-colleges. What might be achieved in the science of navigation ot i«*e8i*nt by an expert school can he well 
realized by a study of the first, fifty years of Gresham College, London. The merchants and traders of London, in the first flush of new- 
woi'ld discovery, turned to Sir Thomas Gresham's professors for their instmments of, and treatises on, navigation. 

® It is not to be inferred that mechanics or biology is to bo taught by medical men waiting for a chance to get mi to the clinical stafiT 
of a hospital school. On the contrary, we want a specialized class of teachers, who devote their leisure to research in biophyrics and kindred 
subjects. The mechanism of the jaw is quite as good an object-lesson in the fundamental principles of meohanics as the screw *nd the 
systems of pullics, while the jirinciple of energy and tlie laws of elasticity are subject to variatiMis in living forms which are apt to be 
overlooked by the pure physicist The range of linguistic studies required for canon and tnedwsval law, for WeidhUfner and folk- 
custom, are scarcely those of the academic classical scholar or the Teutonic philologist Nor.dloes the univewity philosopher find any- 
thing profitable between Aristotle and Descartes, — although it was the age of fathers and schoolmen, who directly or indirectly gave rise 
to all modem European philosophico-theological systems. • 
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many cases but littfo used for clinical instruction. The medical schools thrive or not accordiug to the 
success of their hospitals in attracting charitable subscriptions, and this again depends indirectly on skilful 
advertisement The result is overlapping, rivalry, want of specialization, and the predominance of 
pecuniary instead of purely scientific interesta General municipal control of the whole hospital system 
must sooner or later be the rule, and with the wider clinical material thus placed at the dispos}il of 
medical instruction must come a diminution in the dominance of individual medical schools over individual 
hospital management The overlapping of the preliminary teaching, and of much of the more theoretical 
and scientific branches of medicine and surgery, must be avoided. The dhect and sufficient payment 
of all forms of medical teaching must attach men to academic work and cxj>erimental medical research as a 
profession, and such teacliing not be undertaken as a step to a consulting j)ractice. The competition 
of the medical faculties of different universities, and of the medical schools of the same university, would 
be perfectly healthy if it depended solely upon the reputation of the teachers ; but it depends largely 
on the flow of public subscriptions to individual hospitals, the success with which the school may be used 
as a step towards a professional reputation, and the skill of one or two men in effective advertisement 
of the special wants of their individual hospital, or its special fitness to deal with a disease for the time 
looming large in the popular mind. The municipal control of the hospitals, the utilization of all 
clinical material, the wider separation of the academic teaching of medicine from its purely professional 
pursuit — these are the points which arise in the mind of one who views the present chaos from an 
outside standpoint. But if the observer be an outsider, he is a syinjmthetic one, who believes largely 
in the academic future of experimental and scientific medicine. Yet here the very instruments of 
knowledge (such as vivisection) and of experiment (like inoculation) demand the jnost careful and 
diplomatic procedure. The storms of the jiast in these matters are as nothing comi)ared with what we 
fhay experience in the near future ; and if sure progi’ess is to be made, tlicre must be no hasty adoption 
of tentative treatments, when no strong scientific arguments in theii* favour are adduciblo ; there must 
be no “ fishing ” inquiries on living forms ; in other words, each exj^eriment sanctioned must bo directed 
to answering a definite question, which in the opinion of scientifically trained minds there is reasonable 
hope might be answered by the investigation proposed, and, if answered, would be of substantial servifjc 
to medical or surgical treatment. Lastly, a gieater knowledge c f the nature of scientific method and 
of scientific proof must in some manner bo provided for by academic medical training.^ Medicine, and 

even surgery, must to a large extent be, and remain, empirical ; but it is just the empirical 
scientific sciences m which, for example, an accurate theoiy of statistics is of most importance. It 

method la ^ot too much to say that medical statistics are at present in a most rudimentary condition ; 

medicine^ 

definite conclusions are over and over again drawn from short scries of cases, where the 
trained statistician realizes that the emphasized differences arc well within the limits of random 8um]>lin^ ; 
or, again, A and C are found statistically to be associated with B, and it is argued that A and C must be 
themselves associated. Tlie recent vaccination legislation has produced most instructive object-lessons 
in this direction. It has very unfortunately created a lai-ge class of men with pecuniary interests in 
the maintenance of vaccination. These men have had, in the press and at pirblic meetings, to face 
a strong opposition, partly sceptical, largely fanatic. It is not too much to say that from the stand- 
point of science the medical defendants’ handling of statistics has been excelled in inadequacy only Iiy 
that of their opponents’. Much of the strength of proof in medical science depends entirely on statistics ; 
copious raw material can be obtained from hospital practice, but this is rather too largelj drawn from 
special classes of the community. The bulk of data from all classes either escapes written record, or 
remains “ unstandardized ” in case-books ; here it is monopolized as " experience,” when by co-oi)erativc 
action it might be statistically generalized into proof. The quantitative value of the correlation between 
environment, age, or physical characters and the special features or viruleuc.e of any disease is probably 
unknown at the present day iq a single instance ; and yet it is hai-d to conceive that clinical i)rognosis 

* In the eonne of the peet twenty yean the writer has reoeived a eearcoly intermitted flow of po|iors and letters from )>scudo. 
adentiate, cirele-aquarera, perpetual-motitait mongera, heredity-theorists, neo-Darwinists, and others. The common f'eaturo of all these 
.productions is the flulnie to grasp the elements of a real seieutifio proof. If the authors wei’e classified by profession, tlie gcneia 
medical practitioner would Imd in numbers, the engineer being second, and the theologian a comparatively jioor tliird. 
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would not be greatly advanced, especially among the youngw members of the pmfessiou, by a quanti* 
tative knowledge of this kind. An authoritatiTe body standAidudng records, collecting individual experi- 
ence and reducing it by adequate statistical theory, seems almost a necessity for medical progress at the 
present day. An elementary training in the handling of statistics and an insistanoe on the nature of 
scientific reasoning aud statistical proof seems an urgmit need, which ought to be, but is not, jaevided 
for in the preliminary scientific education of the medical profesuon. 

Passing from professional schools > to the commercial university, we see at the present mcnnent a 
great experiment being made in tliis direction. Birmingham has wisely entered on an unoccupied field. 
... It may be desirable that one or, at most, two large centres should follow its lead, but it is most 

mB0 COJB* *' 

mercimi sincerely to be hoped that every university and univeraily-college in the kingdom will not now 
anivenity. appoint a professor of commerce and advertise a oommeroial department because they «think 
it will pay. They have neither the funds nor the experience requisite for success. What is needed, 
from the national standpoint, is at most two or three perfectly efficient, fully manned, and fully equipped 
commercial universities, attracting students from the whole area of the empire. There are plenty of 
unoccupied fields for other institutions and colleges to speciaUze in, to the national profit, without the 
creation of innumerable small rivals in a now sphera Tliis is, of course, on the supposition that those 
who have first taken the work in hand will do it thoroughly, even if their progress be gradual and tentative 
at stagea Let it bo romenibeied that it is not a mere professor of commerce that is required, but ultimately 
a staff of ten or a dozen sucli, with a large auxiliary force of lecturers and assistants. The man who 
can effectively deal with preferential tariffs and the general fiscal policy of the empire is not neces- 
sarily the man who has sjiecial knowledge of commercial interests and tmnsit possibilities in China. A 
fundamental rule of the commercial university ought to be the “ third free year ” of the Bussian academic! 
system, and this means that only two-thirds of the senior staff will at any given time be actually engagefi 
in teaching. The “ thirf free year ” is only free from teaching work ; the lecturer is expected to travel 
for the purposes of rcseai’ch,’* E8i)ccially, owing to the rapidly altering, ever contracting and developing, 
processes of commerce, will it be needful for the teacher to keep in touch with current progress and 
methods. Nor can a man rear men to be pioneers unless he has done pioneering work himself. It is a 
big task which the commei;(^l university sets before itself, full of difficulties and, possibly, pitfalls, but 
one of essential national impefl^timce to-day, when our commercial leadership has been moi^e than threatened. 
We luivq to rear a now type of worker, whci will see in trade not only a source of individual profit, but a 
jjatriotic duty. Developing oommerce ou the Yangtse, or struggling against fever in West Africa, or 
starting new industrial enterprises in the Argentine, the trader must realize the relation of his efforts and 
those of his colleagues to thousands of handworkers at home, whose broad must come from over the sea 
by exchange. He must recognize that on his intelligence, on his linguistic and local knowledge, on his 
readiness to adapt goods and transit to environment, depends, to a far larger extent than has been dreamt 
of in the past, the national fitness to surviva The leeway of the nation has to be made up by 
increased intelligence, first in production and then both inj&Mbution and exchange ; the former need has 
to be met by higher craft-schools and im})rorved technical colleges ; the latter, by the creation of commercial 
universities. Can any training helj) the nation to .ti^e^^kilful merchant and the fully-equipped pioneer ? 
Those who believe in education and modem sciec^c methods can only reply : Yes, if you train the 
intelligence by the heuristic method, and exercise it on the materials of its future work. It is a great 
task which Birmingham has set itself ; let us hope that it realizes its maguitude and difficulty — above all, 
that it understands that f^lure, from want of efficient staff or of equipment, or from lack of internal or 
external enthusiasm, winim little short of a national disaster. It would discredit for years, if not 
indefinitely, the systeiiialM^ of intelligence in one of the most important fields of national activity. 

* The range of professional schools wants considerable widening. One profession certainly zte for a great professioiud aeienco school 
is that of the actuaries, and a little study of official reports will show that a school for governttUit^ statists is a necessity of a not distant 
future. 

* Started in the commoKi^ university, we might hope that this wise custom would jihlC^d to the pure-soience, niedieine, and 

engineering faculties inhere it b as important to seek new materiid, test foreign methods, ai^ cHtically examine current practice as in 
commerce. . • 
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Commercial universities, again, suggest the great importance of further extending the JVanderjahre 
custom. We have already discussed the need for local colleges, schools, and universities to specialize, and 
The IFw- advantage of the student wandering in search of his subject and the master-teacher. To 
d&rlMbre. the commercial university a relatively considerable number of studentships should be attached, 
the holders of which should bo compelled to travel and report on foreign and colonial commercial methods 
and possibilities. These reix)rts should in the first place be looked upon as exercises, but selected reports 
might well deserve publication as monographs of commercial research. Past holders of such scholarships, 
the pick of academic training, with their minds freed from insular method and local custom by the insight 
of travel, would undoubtedly be in constant demand for pioneer work. They would form a class such as is 
being rapidly formed in pure science ^ by the 1851 Exhibition scholars, men compelled to wander in search 
of rei^rch training. A percentage of failures there has been, and probably must be, but the next 
generation of physicists and chemists will imdoubtedly show how markedly advantageous has been the 
systoHL The WanderjaJire with the research studentship must be widely extended to all fields of work. 
Any Oxford or Cambridge college which insists on its fellowships being held only on Wanderjahre research 
conditions will quickly realiz4.the profit which must flow from the increased reputation of its members 
and the broadened views and activit/ of its fellowship-lecturers. The older universities can distribute 
their fellowships without the special limitations set in the case of the 1851 studentships to which we have 
already referred : they could yearly send out men to study the flora and fauna of almost untouched 
districts ; to learn the native languages, religions, and customary laws of British and other possessions ; to 
study under the masters of pure science, history, or philosophy who exist outside their own walls ; and to 
I'eturn, as the American travelling fellows have done from the Euro))ean universities, to develop their 
homo institutions and widen their educational system by leaps and bounds. Without such Wanitrjahre 
tiifiining, no academic jiost ought to be open to the teacher of the future. 

Ill, Science, in the Direct Service of the State, 

A slender sketcli like the present does not i)ermit of our dealing at length with another class 
of science school of vital importance to the state, namely, Governmeiit Schools training directly for special 

Oovem-> brancihes of state service. Here the maximum officieTicy possible both in staff and equipment 

meat is al)S(jlutely essential for national safety, and yet the routine, i^Ildobt a necessity, of official in- 

schoois. stitutions is excessively apt to check just the very variations of individuality and the genius on 

which discovery in science and progress in its practical appli(*ation8 almost invariably depend. For this 
riMiRon it is very desirable that the government schools should be limited to those branches of instruction 
which are needed only for the national service. For example, schools of offence and defence — naval colleges, 
staff colleges, artillery and military engineering colleges ; to these ought probably to be added, schools for 
home and imperial civil semce — for consuls, native state residents, and the lower branches of the diplomatic 
service. It seems, but for the historic evolution,^ a curiously anomalous process to select for many of the 
latter services men who have obtained exudpll^tiou distinction in classics and pure science, often hiught 
by crammers, and with no special relation td the future work of the taught. It would probably be a 
great advantage to place tliese colleges, where f^i^tible, near to one or other university. Thus while 
specialization in training and study should be iusi£rted^ui)on, both teachers and taught would have the 
widening influence of contact with other forms of work and play. The want of this “ touch ” undoubtedly 
tells on the efficiency of certain service colleges : their in’ofessors are too isolated ; and necessary as is 
specialization, and valuable as is esprit de corps, the cieation of a caste amon^ the students, witli ( astc 
habits and amusements, is far from an unmixed good. Without rivalry, and free Jrom comparison with 

^ Comparatively few of these scholarships appear now to bo given for essentially technical reseatch^whidh was possibly the original 
intention. 

* The origin of the all-pervading stlte-ezammation system in the United Kingdom was the desire to chock nepotism in governnumt 
appointments ; to hinder one type of iiM|j|iebt is not oquivalont to selecting the fittest and training them effectively for their specialized 
work. Even the examination system to probably been adapted, by artificial “ acyustment of marks," to pass into the service not 
individnolK, but types of men who appedMait suited for the work iu the eyes of certain commissioners. In other words, wc are trusting 
very considerably to personal judgment as ^ a fit type ; and this fact, be it good or bad, is screened behind a complex, qrstem of examina- 
tion-marking. a 
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any but foreign schools, the government service school is liable to run in grooves^ in many cases the 
staff does not appear to be numerous enough or sufficiently specialized to have leisure or inclination to 
study new problems or foreign methods. The pay of a government professor and the honour of the 
position should be such as to attract the highest teaching and organizing talent to the state service, and 
the leisure at present sometimes devoted to external teaching and examination work should be mono- 
polized for specialized research work in the national service. 

lastly, the government schools should be confined to those branches of the service where the 
specialized training required by government servants is not already being provided on an adequate scale 
Reimtioa of educational bodiea A government civil engineering college, for example, may be 

govern^ perfectly efficient in its own line, but the men it turns out see only one group of teachers and 
T^^ia to instruction. The whole service may thus run far too much in one groove, •which 

technicmt would be impossible if its members were the picked students of the various technical schools 
coUegea. universities. The same criticism applies, if to a less extent, to naval engineering and 

architecture. The Admiralty, which occasionally does draw on external supplies, rarely gets the heat 
students of the technical colleges, because it draws by an examination schedule which none of the more 
efficient engineering schools would be likely to adopt for its curriculum ; and if they did, it would be, under 
present arrangements, devoting their energies to a small and very uncertain class of student. It would 
be an interesting experiment — and we believe a successful one — ^if the government gave for a trial 
number of years a limited number of engineering appointments to the pick of the technical coll^ 
students, and compared their work with that of the men reared in their own schools. We believe that the 
wider field of selection would lead to a greater variety in capacity, talent, and training being made avail- 
able for the government servica 

From government schools we naturally pass to government research institutions, and the position 
of science as consultant in the modem stata The position accorded to science in the past in this respect 
has been a very defective one. The state needs quite as much scientific as legal advisers ; 
menT**" indeed, under present circumstances, they are perhaps even more essential. Not only problems 
roaoarcb in offence and defence, but in development, transit, industry, disease, sanitation, reproduction, 
inatitutea. medico-legal matters arise daily, and the govermnent wants not only to know where to 
turn for immediate advice, but to be sure that it will get what for the great bulk of cases is 9onnd advice. 
Beyond this, the progi^essive state ought always to be on the look-out for and seeking to encourage dis- 
coveries or inventions which will increase national efficiency either for war or in peace. Something of 
this latter function may be fulfilled by permanent government research institutions and consultative 
scientists. But not only is the incentive to discovery greatest in the young man with his future to make, 
but the power to discover great things rapidly diminishes with age. There is the bom scientist, who 
The two researches for the keen intellectual pleasure of the work, and would go on, whatever his income 
aclentitic or post ; and there is the man for whom research or science is a means to a living and a position. 
typea. pursues it to a competency and his D.Sc., to his F.RS. or to his K.C.B., as the desire impels. 

He retires on his laurels, 8j)ending his life on committees, emphasizing the needs of pure science, the im- 
portance of technical education, and scaring us with the German bogie.^ It would be unreasonable to 
condemn this man ; for he belongs to the type which forms the bulk of humanity, whether occupied witli 
science or any other pursuit. He has probably done good work, and his experience is of value for con- 
sultative, if no longer for research, purposes. We liave only to remember that science has and can have 
no^ high priests, for it is always progressive and advancing. It is hardly too much to say that the 
moment a scientist reaches celebrity as a man, he has ceased to be a discoverer. For he can hardly 
attain fame before middle life, and already the younger man is on his shoulders reaching higher, for he 
starts with his elder’s knowledge and with the unspent energy of youth. One of the greatest dangers of 
science, and especially science in the consultative service of the state, is ^1^ possible creation of a scientific 


All honour to Germany’s scientific work ! Her specialist has organized his soience ImIRI made research a trade, yet his product 
lacks too often the real insight, the lucidity, the touch of genius characteristic of the besf French work ; rarely, too, does the German 
break entirely novel ^nnd, as was done by the three great scientists of the English type — Newton, FarSQay, and Darwin. 
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hierarohF, resting oii past achievement and believing itself at the summit of scientific knowledge. 
As soon as a man ceases to research, be has fallen behindhand ; his tools grow rusty, and he ceases to 

grasp new methods and new possibilities. Hence one of the greatest problems of the state is how to 

draw into its service not only those who have achieved as consultants, but those who are achieving as 
discoverers. Possibly an extension to our country of the French system of substantial pecuni* 
ary prizes, with not too-closely defined limitations, would turn more of the research work of the 
country to national ends. A prize every two or three years of four or five thousand pounds 

for a markedly useful contribution to the country’s means of naval defence ; a like sum for the most 
. valuable work tending to develop the chemical industries of the country, or to improve its sea or land 
transit ; or, again, equally substantial prizes for me||^cal or sanitary discoveries — these would draw the energy 
of many youthful scientists into channels of national value. A yearly government offer, not necessarily an 
{^expenditure, of £10,000 to £20,000 in such prizes would be no extravagant sum, and might well have 
enabled this country to lead in at least some of the recent fields of discovery, such as smokeless powders, 
submarine boats, motor cars, wireless telegraphy, &c. &c. Such prizes and research should be independ- 
ent of national laboratories and government consultants, to whom more specialized problems and routine 
difficulties should be submitted for solution or advice. In the one case the appeal is made to the energy 
of the youthful scientist, in the other to the experience of the consultant, to the store of current 
knowledge. 

Considering more closely science institutions in the direct service of the state, it will be found that 
the ideas of men on this point are at present somewhat chaotic. Such instiitutions as exist have arisen 
State partly from the immediate exigencies of executive, and partly from the outside pressure of pure 
science scientists, asking for government assistance, or for public support on the ground of a private 
institutes. fulfilling a crying national need. This haphazard origin accounts for the want of 

organization and specialization ; private institutions are jmrtially doing national work, and national institu- 
tions which should be doing specialized industrial work have fallen to some extent into the hands of pure 
scientists. Here, as in other fields, a differentiation of pure and applied science is necessary. It is perfectly 
true that none can tell how soon a result of pure science will be applicable to industry ; but the type of 
mind that can apply such results is rare, and the bulk of applied science problems are first formulated, and 
afterwards the extension of pure science which leads to their solution worked out.^ In the first place, there- 
fore, a nation needs laboiatories for its industries — for standardizing the implements, testing the materials, 
and distributing knowledge with regard to the processes of its manufactures. There must be institutions 
which, free of every bias, will test and compare the products of all manufacturers seeking government con- 
tracts, or will advise Boards of Trade and state or municipal authorities as to regulations for factories, transit, 
food, and sanitation. These needs stretch far beyond any existing institution, and cannot be satisfactorily 
dealt with except by technical specialists having control of independent laboratories. 

Thus the nation’s wants comprise : (i.) National Engineering Laboratory, — This must be subdivided 
into mechanical, civil, and naval departments. The first would test materials and machinery foi' government 
National ®'PP^y standard tests in the case of corporations or private individuals. It should keej) 

engineer^ ^ hold on the industries of the country by reports on the quality of materials of construction 
bought in the open market, and their quality relative to foreign productions. It should under- 
* take engine and other tests for manufacturers, and report to them on the relative efficiency of 
British and foreign machinery. In fact, in every way within its sphere it should apply and circulate 
current knowledge. The second, or civil engineering department should deal in a like manner with docks, 
railways and general transit, water and sewerage, &c. It should bo prepared to advise the government 
or municipalities on the conditions to be satisfied in bridge structure, to criticize development ])lan8 
from the national and from local standpoints, to provide tests for dam efficiency, data for the flow of fluids, 
and a multitude of other matters which come daily before civil and municipal engineers. The naval dei)art- 


* Of course this rule is not universi^, but it is strikingly illustrated in pure and applied mathematics. Developments of pure 
analysis are now and then of occasional U8e,\ut pure mathematics has over and over again been enriched by analysis directly invented 
for the solution of special phyftcal or even technical problems. ^ YUI e 
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ment should lay down the conditions for testing the machinery of ships, the strength of their plating and 
riveting, and keep shipbuilders in constant touch with foreign developments, as well as help to maintain a high 
standard of efficiency in home work. It should assist indirectly or directly in the registration or classifica- 
tion of ships. Of course much of all this is done at present by various government inspectors or depart- 
ments, by private corporations like the two Institutions of Engineers and Lloyd’s. But it is not done in a 
systematic manner. When a pressing need arises, a commission is appointed, which investigates or 
experiments for a time on iron, boilers, or bridges. It has to do this in a more or less haphazard sort of 
way, with a temporary staff, and without a properly equipped centre, or even without direct experiment 
by comparing the conflicting evidence of too often interested witnesses. These defects of existing procedure 
result in grave delays, much expense, and general inefficiency. A trained staff accustomed to experiment, 
with apparatus and locus provided, ought to bo at the constant service of such commissions ; in many cases 
such a staff would be already prepared with the unbiassed information necessary for a judgment, and 
would be the centre from which government and private individuals could at once ascertain what was 
known here or abroad on the problems ever arising in progressive construction. 

(ii.) In close touch with the Engineering Laboratory should be a Lciboratcyry for Electro^Technual 
Industries, This is especially needful in the case of electric transit. But electro-technology opens up such 
Electro^ an immense field of activity in transit, lighting, telegraphy, telephony, power, and the smaller arts, 
tecbaicMi that the laboratory ought to be differentiated from that for engineering proper. Here there is 
labontory. present such a wide amount of work necessary in standardization, testing, regulation, and 
control for public safety, that the early establishment of such a laboratory is almost more urgent than that 
of any other. 

(iii.) It seems almost unnecessary to discuss tlie importance of a National Chemical Laboratory. 
This is to some extent already provided for in separate government departments. What is needed 48 
National centralization, departmental differentiation, and complete and efficient equipment. It must be 
cbemicat in no sense an institute for research in pure science, but it has to answer the innumerable 
laboratory. problems of the state, both on the organic and inorganic sides. It must do for the 

chemical industries what the engineering laboratory does in its own field — standardize, test purity, report, and 
watch foreign rivals ; deal with colonial produce, poisons, adulteration of food, and an infinity of other prob- 
lems, which suggest many sub-departments, and ultimately differentiation into separate national institutes. 

(iv.) There must be at least one institute to deal with those smaller industries which demand a high 
standard of scientific efficiency. Tlie work done in the old Kew Laboratory was excellent of its kind, and 
kept fairly in view the industrial factor ; the testing of watches, chronometers, barometers, and 
Institute thermometers must be supplemented by work on microscopes, theodolites, telescopes, and a 
for tbe multitude of optical instruments used in pure or applied scientific work. The Admiralty or 

l^usMes. Office should know at once where to turn for a report on telescopes or telemeters, and upon 
the reliability of instrument makers, hero or abroad. Nor does the above list by any means com- 
plete the round of important smaller industries where scientific control, standardizing, testing, or advice is 
desirable. As the scientific training of the nation, from the handworkers to the organizing leaders of each 
specialized industry goes on, the need for national institutes, as centres for collecting information, for 
maintaining high standards of production and controlling the relations of industry to the state, will grow 
more and more pressing, and the differentiation of the above institutes and the foundation of new ones 
must be taken in hand. It will be clear that it is not possible to deal satisfactorily, from the industrial 
side, with such consultant bodies as we have sketched when they are merely sub -departments of a 
National Physical Laboratory. They must bo placed in the hands of leading and independent 
technical authorities. 

(v.) National Astronomical Observatory. 

(vi.) National Meteorological Office, 

(vii.) National Geographical and Geological Survey Offim. 

The institutes comprised under (v.), (vi.), and <viL) have been for. years in effective existence, but 
perhaps have hardly been developed on a sufficiently wide or imperial basis. The Knk between the central 
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home observatories md those in the colonies and dependenoies has hardly been strong enough, nor the whole 
chain of institutes systematized ; and this is particularly the case in the meteorological service. There is 
no central authority for collecting and storing the meteorological data of the empira In some 
mtioami records are taken at scientifically important stations, but no returns are made, still less 

biaUttttes printed. Often months or years of record will be omitted. In other cases returns are made 
of science, naval authorities, by the army medical service, by colonial botanical superintendents, &c. 

&c., and returns have to be sought for at the Admiralty, Netley, Kew, or vainly at the Colonial Office. 
Colonial data, unless printed, rarely reach this country, which from the imperial standpoint is far behind 
Meteoro'> I^o^tugal in the systematization of its meteorological service. It must never be forg(jtten that 
iogical the meteorological condition of the world at any given time is a complex unity, and the state of 
service. atmosphere in Northern Norway is correlated with the contemporary conditions even of St 

Helena and the Cape. The world-wide extent of the British Empire presents opportunities in this 
direction which are far from utilized at the present time, and the extension and “ imperialization ” of all 
three of the institutes just referi'ed to must bo an important task for the immediate future. 

Thus far we have dealt chiefly with the inorganic or physical sciences a^^plied to the service of the 
state. In several of these sciences there have been, and undoubtedly will in future be, demands for state 
institutions for research in pure science. Now although the boundaries of pure and applied science 
mad pure- cases ill-defined, yet we believe a working distinction can be made, esi)ccially if we 

science remember that the first, if not, however, the whole function of a national institute is to collect 
institutes. apply existing knowledge. It is to the academic bodies that we should look for real 

advance in pure science, and this will become the more feasible the sooner it is recognized that it is the 
function of these bodies to teach by research, and that the members of their staff* who merely teach and 
de not research are not teaching in the proper manner. Hence any cry for national laboratories for pure 
science must weaken the legitimate demand of the universities for effective municij)al and state support 
for their laboratories. The university laboratories for research and post-graduate students are, and ought to 
be, the true national laboratories for pure science. Of course they want, especially on the biological side, 
wide extension and development. 

Turning now to the organic side, we see at once the fundamental importance of ; (viii.) National 
Institute for Preventive Medicine and (ix.) National Institute for Sanitary Science. — Here again there are 
innumerable questions to which municipalities, or home and colonial governments, need answers, and 
definite and prompt answers. It is little good, after an army has been decimated by enteric, to 

Medicei 

and appoint a commission to inquire into the causes of it : advice and control on the point should have 

sanitary provided before the army started. Pollution of rivers, provision of vaccine and antitoxin, tlje 

ti’eatment of malarial districts, are not topics to be loft on one side until public attention 
forces the government to action; they and many other matters are not effectively dealt with by 
private corporations, individual research, or hurriedly constituted commissions ; the staff of government 
institutes should have been steadily pegging away at them, collecting data and experimenting, so as to 
be ripe with information when the state demands aid, or popular interest, tardily excited, calls for expert 
opinion. 

(x.) National Institute for Anthropology. — ^Wilh possibly more races under the British flag than 
under any other imperial symbol since the days of the Roman eagle, we have yet entirely faiJtnl to 
Nationai nationalize our study of those races. There is no national museum or institute 

institute where one may learn the cranial, anthropometric, and physical characters of the various rac^es 
/or under our sway, still less something of their languages, folk-customs, industries, and religions. 
poiogy. institute carrying out a complete anthropological survey of the empire is as necessary from 

the imperial standpoint as those dealing with the geographical or geological surveys. The Americans 
have recognized this, and their anthropological reports and museums under state supervision will soon 
be a model for such work everywhere. 

(xi.) National Institute for Botany. — The importance of this has been long recognized, and Kew 
with its associated botaaiical gardens in the colonies and dependencies forms a great organization which 
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justiflds furthsr support &nd widsr extension. A specisl departniMit, or even e seperSiteMnetitute, oi^ht -to be 
devoted to s^pdcultural economy, while ft further institute or sub-depertment must be devoted to forestry, 
NuUoamI reforesting of Ifti^ tracts in Great Britain-r-for example, miles and miles of grouse moor, 
taMtUute where, as in the Schwarzwald, the deer and capercailzie might still serve to train the sight of 
tar botany. gr aiif as well as stand — ^is a matter of growing importance ; while the economic 

usage, not ‘ use-up-a^,’ of colonial and African forests is a matter which demands trained intelligenoe and 
wise control As Professor F, 0. Oliver has suggested, the outdoor life involved in planting, tending, 
f alling great national forests — and, we may add, the training in sight and scouting involved in game- 

preservation would be excellent work for army-reserve men. The foresters would be a great body of fit 

men who could, like the coastguard, be at once drawn upon in time of need, without upsetting great 
national industries or important systems of transit. The organization of a forest service, which should 
ultimately be imperial rather than local, would provide excellent material for the experts of a Forestry 
Institute ; while at the present rate of consumption the exhaustion of existing supplies will render 
even pine forests self-supporting by the middle of the century. 

(xii.) National Biologiml Institutes. — Here again great differentiation and much extension are 
requisite. If we preserve, as seems fitting, the principle that the national institutes are in the first place 
National applied science, and that the state directly undertakes pure scientific work only when it 
biological cannot do it indirectly through support to academic laboratories, then we may perhaps see 
Institutes, jjgjjlj through a rather complex situation. We need first an Institute for Marine and 
Biverine Fidieries, solely devoted to the study of these matters from the industrial standpoint. The existing 
marine biological laboratories have principally, although not entirely, opened opportunities for research in 
pure science, and they are likely to become still more closely associated with one or other academic body or 
group of universities. The Institute for Fisheries should be the head-centre of the government fisheiy 
inspectors, the store for statistics of homo and deep-sea fisheries, and the place for the experimental 
development of all industries relating to fish,— catching, curing, and transit, — as well as for the control of 
these industries. Such investigations only hamper the development of pure science, which requires marine 
laboratories for its own pnrposea Turning to land fauna, we need in the first place a National 2!oologieal 
Institute, which would, like the Geological and Anthropological Surveys, report on living forms within the 
limits of the empire, with special reference to the preservation and spread of such as are of industrial 
National agricultural fitness for special climates or tasks. Tills institute should be in 

zoological close touch with government studs, and with the custodians of zoological reservations in the 
Institute. (jQiQuigg and dependencies. The Eoyal studs should be developed into national studs, where 
secular experiments might be carried on with horses and cattle, and interchanges made with the liVn 
studs in the outlying parts of the empire, — ^in the same manner as interchanges are now carried on 
between £ew and its allied botanical gardena Such an institute should be able to report at once on the 
best type of animals for a given district or climate, and on the fodder and animal or insect foes there to 
be met with. Here again we are behind the Americans, who are already starting “ state farms ” for the 
experimental investigation of the laws of heredity and their application to animals used in agricultural 
industriea Naturally a special study of the smaller wild animals, birds, and insects, from the standpoint 
of their importance to husbandman, fruit-grower, and farmer, would be undertaken as a special department 
of the Zoolc^ical Institute. It would bo the consultative faculty of the Board of Agriculture, and of 
many .county councils in rural districts. This institute should deal with close seasons, gamo laws, wild- 
bird protection, and insect destruction on a firm scientific basis, and seek the transfer and acclimatization 
of new and useful species of both wild and domestic animals. 

Corresponding to such an institute, with its associated group of national breeding establishments and 
zoological reserves, we must hope in the near futme to see the establishment, in the interests of pure 
ng science, of one if not more fully-equipped Biological Farms. The Biological Farm or Garden has 
biological a perfectly definite scientific mission alongside the Biological La^ratory. There is a great range 
*”*** of problems bearing on the evolution of living forms, their variation by natural selection, their 
laws of inheritance, the origin of species, and the differentiation of local races, which can be solved only by 
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experiment on popidations carried on under nearly natural conditions, or on a large scale, from genera* 
tion to generation. Such statistical and secular experiments cannot be satisfactorily undertaken in existing 
biological laboratories : they need a considerable range and variety of land, water, wood, and open field, free 
from intrusion and under the management of skilled keepers ; there must be sheds for the breeding of, at 
any rate, the smaller mammals, houses for insects and birds, and ample space of all kinds for all sorts of 
extensive experiments on heredity and variation. There must be, in addition, workrooms, microscope rooms, 
dissecting laboratories, and instrument departments for the use of measurers, computers, and researchers. 
Such a biological farm could in the present state of affairs do epoch-making work within the space of a 
very few years. There are all-important questions in variation and heredity which cannot be settled by 
individual experiment, owing to the labour, the time, and the freedom from bias required. There must be 
trained servants — keepers or gardeners — to tend, in the absence of the directing researchers ; there must 
be facility for inspection at any time, so that there can be no question of how characteristics are measured, 
or of personal equation in the interpretation of results. It ought to be perfectly possible in a few years 
to determine, to the satisfaction of all parties concerned, the limits of truth in the laws propounded by 
Galton, or Mendel, or any other ; and only by such unbiassed experiments, not by controversial publications, 
can the actual facts be reached. It is admitted on all sides that we stand here, in the matter of variation 
and heredity, on the eve of wide-reaching discoveries, and only an institute such as we have here sketched 
can really conduct the extensive and secular experiments which are needed for truly authoritative 
answers. 


Such answers, when found, will not only be of vast importance to pure science, but of wide practical 
usefulness in stock-rearing, horticulture, and agriculture. Nor is their vi^lue limited to the lower forms 
Smtionai crowning study of man is man ; the highest science is that which deals with 

ifltportejice human races, and sees the causes which lead to their progression and relative dominance. This 
hay^ot science, applied to national life, is statecraft, — the art of seeing what makes for national health 
heredity, and for national fitness. Every nation, however, is an agglomeration of classes and castes, of 
the mentally and physically healthy, and of the mentally and physically unsound. Man, if 
the highest of living forms, is still one of them ; and it is easy to test whether the general laws of heredity 
and relative fertility proved for the lower forms hold, with or without modification, for him. Problems as 
to the reproductive dominance of the better stocks, as to effective national fertility, as to progressive 
physical and mental development in man, will vital problems for the statesmen of the near future ; their 
solution is closely bound up with a knowledge of the laws of heredity, fertility, and variation in other 
living forms, which only such an institute as we have just described can effectively study. 

With the Biological Farm we must conclude our too brief account of some of the institutes which 
are essentially necessary for increasing and circulating the knowledge which is the life-blood of the 
modern state. 


IV. Becorda of Scientific Discovery, 


Passing for a moment to the conditions under which newly discovered knowledge is published, we find, 
both from the national and international standpoints, considerable confusion and overlapping of functions. 
Methods on one side book publication, — in which form, perhaps, less and less original work secs 

of publica- the light, — ^we have two chief methods of issue, the scientific journal and the proceedings or 
tion* transactions of learned societiea The national work done by both journal and society is often 
deserving of far greater recognition than it receives; in many cases the publication funds depend solidy on 
the range of either subscribers or members, and editors and councils are occasionally compelled to keep up 
their numbers by the issue of memoirs which do not reach the high-water mark of scientific research. 
Permanent endowment of journals and societies is a more or less urgent need, and we could wish that tlie 
millionaire with patriotic instinct would occasionally realize that to set one scientific society or journal firmly 
on its legs may do more real good than the establishment of an additional free library. The further endow- 
ment of University Presses with trust funds for the publication of non-paying scientific and scholarly 
works is also a form of public benefaction which should be heartily commended. The reputation of a 
great university, the wtdth of knowledge at the service of its press committee, may in some repects afford 
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better security for the publication of first-class work than can be provided even fcy a strong editorial 
committee in a specialized branch of science. 

If we demand for scientific journals and societies permanent endowment, we must also demand from 
them increased specialization, and in many cases a higher standard of publication. At present memoirs of 
a given class may appear in perhaps a dozen different journals or proceedings. We may hope in 
future that national journals may assume a more international character, and then special- 
lion in ization would become more and more feasible.^ Such specialization is needful, not only for the 
efficiency of editorial committees, and for the facility of reference, but would ultimately extend 
circulation. A specialist will take in one or two journals devoted to his own branch of science, 
but he cannot afford a round of publications which partially and intermittently touch his special field. 
He trusts to the library rather than to the study shelves, and thus the total number of subscribers to 
scientific literature is j^ermanently reduced. 

The j)rogressive specialization and diflerentiation of learned societies are of course familiar to every 
student of the formal liistory of science, and it becomes a grave question how long national academies and 
royal societies can maintain their old lines of publication or constitution. Under the present arrangement 
the most highly specialized and, perhaps, the best work does not reach these societies at all ; and the 
leading specialists may be far more interested in the work and executive of special societies or journals for 
astronomy, biology, or geology, than in those of the academy or society which is supposed to be the repre- 
sentative of national science. It weakens the reputation of the leading society to publish special memoirs 
distinctly inferior to those issued by a specialized society or journal ; ^ it is undesirable, on the other hand, 
that the loading society should skim the cream of special journals and transactions, if indeed it lie in its 
power to do so. The co-ordination of learned societies and the organization to a common end (;f their 
puWications is a matter of some difficulty, but of a pressing character. It may be doubted whether a central 
society, discussing and publisliing communications bearing on almost every field of knowledge, is fitted to 
survive in the highly specialized science of the futura Rather such a central society needs diflerentiation 
into astronomical, mathematical, i)hysical, biological, geological, physiological, and other sections, 
each of which is now more or less eflectively provided for by one or more special societies. 
existing In our own ciise we might lender the whole work of science much more eflective if the 
P^'l^licjitions of these societies — proceedings and transactions — were rendered uniform in format, 
and the first stage to publication ® by the Royal Society, or to its membership, were through 
these specialized or co-ordinated societies. In this way a much higher standard of publication and of member- 
ship might be reached, especially if the executive of the central society were a body fully representative of 
the executives of the co-ordinated societies. Thus the Royal Society's Transactions and ProceedinfjSy olf- 
printed from the sectional publications, would embody the best and most representative scientific work 
of the nation ; this selection, embracing most of originality and progress in the year's scientific work, 
would be offered as an incentive in style and matter to individual workers, and as a resume of the best 
in national work for international criticism and exchange. Whatever direction refonn of the Royal 
Society and co-ordination of existing scientific bodies may take, it is hardly possible that by the middle 
of this century the Royal Society can remain with its present olla podrida in publication and membership, 
and yet maintain its reputation or influence. 

V. State Recognition of Science, 

We have already ref erred to a more or less fundamental distinction that exists between the two types 
of scientific workers, — those who adopt science and research as a profession, and those who are impelled to 

* There are, for example, perhaps a dozen journals of mathematical research, of which at least five or six are of the first class. But 
each one covers the enormous range of pure and applied mathematics, and a mathematical paper may have to be hunted for not only in 
these, but in twice as many more proceedings or transactions. Both pure and applied sides require to-day in publication (as in teach- 
ing) wide-reaching differentiation, and a specialization of mathematical journals on international lines would be a great gain. 

® The mixed character of the papers communicated, even at a single sitting, to a national academy or society makes a really valuable 
discussion, such as may well arise in a specialized society, rarely possible. 

* It would be needful to maintain a general publication, co-ordinate with those of the specialized societies, for work in new fields— 

often the most important type of work— not yet recognized as a part of any differentiated section. • 
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investigate by an uncontrollable curiosity, to which in our higher flights we are tempted to give grandilo- 
quent namea As in other callings, so in science the bulk of men, from forces of external circumstance 
and of internal character, must belong to the first class, and the usual incentives of endowment and state 
recognition are needful as spurs. The state of the future, the welfare of which will so largely depend on 
science, must provide such rewards of this kind as seem necessary. In this respect the institution of a 
State particular grade, say that of State Science Counsel, with a patent like that of the existing King’s 

science Counsel, might serve to mark the field in which distinction had been gained, and so differentiate 

couaaeL scientists as a class from provincial mayors and successful financiers. The whole body of State 
Science Counsellors might form the State Science Council. This would consist of the directors of the 
national institutes, of the most distinguished pure science professors in the universities, of the leading 
teachers in the principal technical and government schools, and of any other persons of great scientific 
achievement. It would form the chief scientific consultant body to which government or any public 
authorities could appeal in cases of difficulty. Out of the members of such a council, investigating and 
advising commissions might be nominated by ministers of state. It would probably be undesirable to 
summon such a Science Council as a whole, or give it officers or corporate existence. Many of its members 
at any given time might be beyond active scientific work, but, as in the case of other state councils, 
selected members only might be summoned for special committees and special types of work. It would 
provide a body from which men far better able to advise the state could be drawn, than the council of 
any existing society. For it would involve specialists in all branches of pure and applied science, having 
the instruments of research at their disposal, and would be essentially practical and national in its 
Science character. But in the selection of the right type of man to aid the state in a particular 
and function, we come back to the point from which we started — to a knowledge wholly different from 

sf^tecraft, knowledge. Science in the end, if it is to bo of the highest national service, must be 

subject to a different type of knowledge — to that experience of men, that power of selecting the fit man for 
the fitting task, which is summed up in statecraft. We need men in every department of state who 
have insiglit into character, who can judge the man who is capable of achieving, without having studied 
his creative work or knowing the ‘‘ ropes ” of his special science. Herein the position of science in both 
Germany and Franco is better than in CJreat Britain, for there is a closer association of the scientific and 
governing castes ; we do not want an increase in the number of parliamentary scientists, for in deserting 
science they have not become statesmen. It is a matter where closer personal knowledge and a more 
intimate contact of men of diverse pursuits have to be brought about. Such considerations lead us again 
to the training of statesmen ; it seems far easier to develop the scientific knowledge of a nation than to 
increase its store of statecraft. Educate intelligently the emftsmen who form the basis of social life and 
the bulk of the electorate ; then, perhaps, the politician who appeals to them will need to reacli a liigher 
standard ; he, in his turn, will demand graver qualities and more weighty capacity in his leaders than at 
j)rcsent : power of organization, insight into character, true executive ability, will weigh more than ready 
repartee, mere force in verbal criticism, or the other special aptitudes developed by a j)arliamentary 
training. But it is a long way up from nature-study in the village schools, and the heuristic method in 
craft-schools, to this ; it may sound paradoxical to some, and a counsel of perfection to many. Yet the 
nation, from the bottom to the top, has yet to learn that trained intelligence in all functions is tlie factor 
which makes for victory in the modern international struggle. It may bo a lesson taught by the wisdom 
of statesmen, or bitterly by the stress of defeat and famine. We have by one or other process to learn the 
national importance of science : to realise that science in the broadest sense, as educator and discoverer, 
is the mainspring of modem national life ; that the future is to the scientifically trained nation wliicli 
reproduces itself, maintains its health, develops its institutions, controls its production, organizes its 
distribution, extends its territory, governs its subject races, and prepares its offensive and defensive 
services with scientific foresight and insight — 

In the reproof of chance 

Lies the true proof of men — 

and, we may add, the tMie proof of nations. 
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PRIBILOFF ISLANDS-PRIEGO BE CORDOBA 


PribilOfF Islands, often callod the Fur Seal 
IsTands, a j>art of the U.S. territory of Alaska, lying 
in Bering Sea in about 66® 50' N. and 170® W. They 
were first sighted in 1767 by Synde, but visited by 
Gerasim PribilolF in 1786, who discovered the fur seal 
rookeries for which they became famous. Between 1786 
and 1890 it is estimate that 6,500,000 seahskins were 
taken on the islands ; and during the period of the first 
lease by the Government of the United States (1870-90) 
the lessees paid to the Treasury $5,956,565. There 
are two princi|»al islands, St Paul and St George, about 
30 miles apart, and Otter and Walrus islets near St 
Paul. The Aleuts employed in the fishery number about 
400, and only agents of the United States or employes 
of the lessees are {lermitted on the islands. The islands 
are hilly and volcanic, without harbours, with abundant 
herbage, a mean annual temperature of F., and a 
rainfall of about 35 inches. The total area of the group 
is about 50 square miles. 

Pflbranrii town and capital of a district of the same 
name, Bohemia, Austria, 29 miles east by south of Pilsen. 
It is the most important silver-mining town in Austria, 
the rich Adalbert vein having boon worked continuously 
since 1778 and now reaching a depth of over 3300 feet, 
becoming richer with the depth. Population (1890), 
13,412, or, including the adjoining township of Birken- 
berk, 18,536; (1900), 19,119, almost exclusively Catholic 
and Czech. 

PrlOC^ Bartholomew (1818-1898), English 
mathematician and educationist, was born at Coin St 
Denis, Gloucestershire, in 1818. After a private early 
education he matriculated at Pembroke College, Oxford, 
of which college (after taking a^first class in mathematics 
in 1840 and gaming the University mathematical scholar- 
ship in 1842) he ^ame fellow in 1844 and tutor and 
mathematical lecturer in 1845. He at once took a leading 
position in the mathematical teaching *of the University, 
and published treatises oif the JHfferemUal CalciduB (in 


1848) and the Infmitednial Calculm (4 vols., 1852-60), 
which for long "were the recognized text-books there. In 
1853 he was api)ointcd Sedleian professor of natural 
philosophy, a post which he filled for forty-five years, 
resigning it in June 1898. His chief public activity at 
Oxford was in connexion with the Hebdomadal Council, 
in which he was very prominent, and the Clarendon Press, 
of which he was for many years secretary. He was a man 
of remarkable business ability as well as great diligence, 
the result of this being that he liecamc largely res{X}nsible 
for the conduct of the affairs of the University in various 
directions. He w^as also a cumtor of the Bodleian Library, 
an honorary fellow of Queen's College, a governor of Win- 
chester College, and a visitor of Greenwich Observatory. 
In 1891 he was elected Master of Pembroke College, whicli 
dignity carried with it a canonry of Gloucester Cathedral. 
He died on 29th December 1898. (r. k. s.) 

PriC0p Bonamy (1807-1888), ix>]itical economist, 
was born at St Peter's Port, Guernsey, on 22nd May 1807. 
He was educated privately, and then entered at Worcester 
College, Oxford, in 1825, where he took a double first in 
1829. From 1830 to 1832 he was mathematical master, 
and from 1832 to 1850 a classical master at Kugby. After 
resigning his ix)sition there, he lived for some years in 
London, and was appointed, both then and later, to serve 
on various Royal Commissions. He married in 18^4. 
In 1868 he vras elected Drummond professor of ]K)litical 
economy at Oxford, and, proving himself an excclkmt 
lecturer, w^as thrice re-elected to the post, w^hich lie held 
till his death. In 1883 he w’as elected an honorary fellow 
of his college. He died in London on 8th January 1888. 
His principal economic ])ublications, exclusive of jiampli- 
lets, were; Principles of Currency (1869), Currency 
and Bwnhing (1876), Chapters on Practical Political 
Economy (1878). 

Priego da Cordoba, a town of Spain, in the 
province of Cordoba, in a plain bounded on the south by 
the sierra of the same name and by Ruto. The surrounding 
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districts send to the market large droves of cattle and 
moles, and agricultural products, especially wine and oil 
The local industries, tanning and manufactures of esparto 
grass, rugs, and cotton goc^s, are on the increase. The 
streets and squares are well built and mostly modern. 
The parish church was built in the 13th century and 
subsequently restored; it has a fine chapel. There are 
several other churches and convents. The town-hall, 
theatre, and public promenades are modern. There 
ruins of an old castle — Priego having been a fortified city 
of the Moors, and twice retaken by the Christians in 1226 
and 1407. Population (1897), 14,434. 

Priluki, a district town of Russia, in the government 
and 145 miles north-west of the town of Poltava. It is 
an old town, and is mentioned in the will of Vladimir 
Monomakh. It belonged for some time to the Poles, but 
was definitively annexed to Russia in 1781. It has an 
agricultural society and two steam flour-mills, and carries 
on trade in grain and flour. Population (1897), 19,055. 

Primrose LeaffUSi The, an organization for 
spreading Conservative principles amongst the British 
democracy. The primrose is associated with the name of 
the late Lord Beaconsficld (q.v,), as being preferred by him 
to other flowers. In a letter to his private secretary, Mr 
Montague Corry, afterwards Lord Rowton, he once wrote : 
^‘Primroses are beginning to show themselves at Hugh- 
enden, ‘ sweet harbingers of Spring.’ ” On a card affixed 
to tlio wreath of primroses ])luckod in the Isle of Wight, 
and sent l)y Queen Victoria to bo placed upon his coffin by 
Prince Leopold, there were written in Her Majesty’s own 
handwriting the following words : “ His favourite flowers : 
from Osborne : a tribute of aflectionate regard from Queen 
Victoria.” On the day of the unveiling of Lord Beacons- 
field’s statue, Sir Henry Drummond Wolft*, coming late, 
found all the members of the Conservative ])arty in the 
House of Commons decorated with the primrose. A 
small group had for sonte time discussed tlio means for 
obtaining for Conservative principles the support of the 
people. Ho therefore said to Lord Randolph Churchill, 
“ Let us found a primrose league.” The idea was accepted 
by several gentlemen in the habit of working together, and 
a meeting was held at the Carlton Club sliortly afterwards, 
consisting of Lord Randolpli Churchill, Sir H. Drummond 
Wolff, Mr (afterwards Sir John) Gorst, Mr Percy Mitford, 
Col. Fred Burnaby, and some others, to whom were 
subsequently added Mr Satclioll Hopkins, Mr J. B. Stone, 
Mr Rowlands, and some Birmingham supporters of Col. 
Fred Burnaby, who also wished to return Lord Randolph 
Churchill as a Conservative member for that city. These 
gentlemen were of great service in remodelling the original 
statutes first drawn up by Sir H. Drummond Wolff. 
The latter had for some years perceived the influence 
exercised in benefit societies by badges and titular appella- 
tions, and he further endeavoured to devise some quaint 
phraseology which would be attractive to the working 
classes. The title of Knight Harbinger was taken from 
an office no longer existing in the Royal Household, and 
a jpegular gradation was instituted for the honorific 
titles and decorations assigned to members. This idea, 
though at first ridiculed, has been greatly developed 
since the foundation of the Order ; and new distinctions 
and decorations have been founded, also contributing 
to the attractions of the League. The League was 
partially copied from the organization of the Orange 
Society in Ireland, which does not include either Roman 
Catholics or Jews, who had then recently proclaimed their 
support of the Conservative party. Thus it was considered 
that the Primrose League, embracing all creeds and classes, 
would have much influence in organi 2 dng public opinion. 


In lieu of calling the different subsidiary associations by 
the ordinary term Lodges,” the name was given of 
** Habitations,” which could be constituted with thirteen 
members. These were intended as a substitute for the paid 
canvassers, about to be abolished by Mr Gladstone’s Reform 
Bill It was thought that thirteen in the habit of work- 
ing together would be sufficient to undertake the registra- 
tion and canvassing of a district. The principles of the 
League are best explained in the declaration which every 
member is asked to sign : “ I declare on my honour and 
faith that I will devote my best ability to the main- 
tenance of religion, of the estates of the realm, and of 
the imperial ascendancy of tho British Empire ; and that, 
consistently with my allegiance to the Sovereign of these 
realms, I will promote with discretion and fidelity the 
above objects, being those of the Primrose League.” Tho 
motto was “ Imperiurn et libortas ” ; the seal, three prim- 
roses ; and the badge, a monogram containing the letters 
PL, surrounded by primroses. Many other badges and 
various articles of jewellery have since been designed, with 
this flower as an emblem. 

A small office was first taken on a second floor in Essex 
Street, Strand; but this had soon to be abandoned, as 
the dimensions of the League rapidly increased. Ladies 
were generally included in the first organization of the 
League, but subsequently a separate Ladies’ Branch and 
Grand Council were formed. The founder of the Ladies’ 
Grand Council was Lady Borthwick (afterwards Lady 
Glenesk), and the first meeting of the committee took jilace 
at her house in Piccadilly, on the 2nd March 1885. Tho 
ladies who formed the first committee were : Lady Borth- 
wick, the Dowager-Duchess of Marlborough (first l^dy 
president), Lady Wimbomo, Lady Randolph Churchill, 
Lady Cliarles Beresford, tho Dowager-Marchioness of 
Waterford, Julia Marchioness of Tweeddale, Julia Countess 
of Jersey, Mrs (subsequently Lady) Hardman, Lady 
Dorothy Nevill, the Honourable Lady Campbell (later 
Lady Blythswood), tho Honourable Mrs Armitage, Mrs 
Bischoffsheim, Miss Meresia Nevill (tho first secretary of 
the Ladies’ Council). Miss Nevill soon achieved a consider- 
able reputation by her activity and her oratorical gifts. 
The work of the ladies’ branch consists principally in the 
distribution of literature, the organization of social enter- 
tainments with an admixture of politics, and in constant 
assistance as district visitors both in registration and in 
canvassing during elections. 

When the League had become a success, it was joined 
by Lord Salisbury and Sir Stafford Northcote, who were 
elected Grand Masters. Since the first formation the 
numbers have increased to a marvellous extent, and the 
following table shows the annual progress: — 


Year. 

Knights. 

Dames. 

Associates. 

Total. 

Habita- 

tions. 

1884 . 

747 

153 

57 

957 

46 

1885 . 

8,071 

1,881 

1,914 

11,366 

169 

1886 . 

32,645 

23,381 

181,257 

237,283 

1200 

1887 . 

50,258 

39,215 

476,388 

56!>,861 

1724 

1888 . 

54,580 

42,791 

575,285 

672,606 

1877 

1889 . 

58,180 

46,216 

705,832 

810,228 

1986 

1890 . 

60,795 

48,796 

•801,261 

910,852 

2081 

1891 . 

63,251 

50,973 

887,068 

1,001.292 

2148 

1892 . 

65,149 

52,914 

957,180 

i 1,075,243 

2188 

1893 . 

66,670 

54,623 

1,010,628 

1,131,821 

2238 

1894 . 

67,896 

56,147 

1,074,388 

1,198,431 

2275 

1895 . 

69,167 

57,632 

1,138,009 

1,259,808 

2296 

1896 . 

70,475 

69,117 

1,185,586 

1,816,128 

2826 

1897 . 

71,663 

60,484 

1,244,881 

1,376,428 

2846 

1898 . 

72,590 

61,817 

1,295,612 

1,480,019 

2860 

1899 . 

78,566 

62,942 

1,838,844 

1,475,352 

2371 

1900 . 

74,461 

64,008 

1,880,097 

1,518,561 

2860 

1901 . 

76,260 

64,906 

1,416,478 

jS 

1,666,639 

2392 




PRlWcE EDWARD ISLAND— PRINCE OF WALES ISLAND 


The Primrose League hae undoubtedly exercised consider- 
able influence on elections. Much information may be 
found in an article in a review called The Albemarle of 
January 1892, written by Miss Meresia iN^evill; and in the 
Primroee League Manual^ published at the offices at West- 
minster. The latter publication shows that the League 
wishes for the dissemination of its three great principles, in- 
dependently of party politics, and it contains at length the 
statutes and general instructions, with the gradation of 
honours and the flnancial arrangements. It is interesting 
as a history of the organization. (h. d. w.) 

Prince Edward Islandi a province of the 
Dominion of Canada, lies between 45" 58' and 47" 5' N. 
and 62" and 64" 27^ W. The rocks consist of soft red 
micaceous sandstone and shales, with interstratiiied but 
irregular beds of brownish-red conglomerates containing 
pebbles of white quartz and other rocks. There are also 
beds of liard dark-red sandstone with the shalca Bands 
of moderately hard reddish-brown conglomerate, the 
j^ebbles being of rt^d shale and containing white calcite, 
are seen at many points ; and then greenish-grey irregular 
2 >atchcs occur in the red beds, due to the bleaching out 
of the rod colours by the action of the organic matter 
of plants. Fossil plants are abundant at many places. 
These characteristics are persistent over the whole island, 
and the rocks have been assigned to the Permian age, 
but it is probable that outliers of Triassic rocks also 
occur. North of Summerside tbc land nowhere rises 
more than 175 feet above sea-level^ but a considerable 
area lying l»ctween Summerside and Charlottetown, especi- 
ally near North Wiltshire, is hilly, rising in places nt^irly 
400 feet and containing the highest land on the island. 
From CharlottetowTi eastwards the land is comparatively 
low and level. The average mean temjKjniture for 1899 
was 43" F., the lowest Ixiing 10" and the highest 86" ; 
the average rainfall for twenty-seven years (1874-1902) 
was 31 ’7 inches, and the snowfall for the same time 
was 92*7 inches. The area of the island is 2184 square 
miles. The jopulation in 1871 was 94,021 ; in 1881, 
108,891 ; in 1891, 109,078 ; and in 1901, 103,259, giving 
a density of 47*2 inhabitants to the square mile. In 1901 
there were 18,746 families, with an average number of 
5'5 iKjrsons jxjr family. There were 51,959 males and 
51,300 females. In 1901 the origin of the jxjople w^as — 
Scots, 41,753 j English, 24,043 ; Irish, 21,992 ; French, 
13,867 ; all other nationalities, 1604. Of the whole 
population 103,126 were either born in Canada or became 
naturalized citizens. 

ConstitiUian mid Oovemmenf .. — In 1892 tho Legislative Council 
was abolished. The present Legislative Assembly consists of 30 
members, who sit and vote together, though divided into 1.5 coun- 
cillors and 15 assemblymen. Tho latter are elected by manhood 
suffrage, and the former by voters who own real estate valued at 
$325 or over. The province is re]ircscnted in the Dominion House 
of Commons Iw 5 members instead of 6, as formerly. 

Jieligion . — The principal religious denominations and the number 
of their adherents were as follows (1901 ) : — Church of England, 
5976 ; Church of Rome, 45,796 ; Presbyterians, 30,750 ; Methodists, 
13,402 ; Baptists, 5905. 

Education . — In 1901 there were 475 schools conducted by 589 
teachers ; pupils enrolled, 20,779 ; percentage of attendance, 59*84. 
The total amount expended for education was $164,935, the cost 
per pupil enrolled being $7.93. 

Finance. — The ordinary revenue in 1901 was $284,431, and the 
ordinary expenditure $315,826. In 1901 the gross debt was 
$642,178, and the assets $181,958. 

Defence. — The active militia consists of one regiment of garrison 
artilleiy, one company of engineers, one battalion of infantry, and 
a squadron of Canadian mounted rifles— a total of 58 officers and 
713 non-commissioned officers and men, and No. 8 Field Hospital 
Medical Corps. 

Agriendture . — Within the last ten years of the 19th century a 
^eat impetus was given to the manufacture of butter and cheese 
by the introduction of the oo-o|)erative plan. In 1899 there wore 


84 cheese factories and 30 creameries, which produced 3,746,168 lb 
of cheese valued at $876,060, and 722,614 lb of butter valued at 
$189,056. The rapid development of this industry will Ihj seen 
from the fact that in 1892 there was only one factoiy, pro- 
ducing 68,018 lb of cheese valued at $7872 ; and in 1894 only 
2 creameries, producing 44,512 n> of butter, valued at $7872. The 
island is famous for tlie excellent quality of its dairy products. 
In 1891 the crops raised were wheat, 613,864 bushels ; barley, 
147,880 ; oats, 2,922,652 ; rye, 221 ; jjcas and beans, 7180 ; buck- 
wheat, 84,460 ; corn, 2651 ; jiotatoes, 7,071.308; turnips, 2,005,453 ; 
grass and clover seed, 12,417 ; and hay, 132,969 tons. The total 
number of occupiers of land was 16, 137 ; of these, 14,295 were owners, 
813 tenants, and 29 employes. There were 1,214,248 acres occupied, 
718,092 improved, 636,176 under crop, 178,072 in iMislure, 496,156 
in woodland and forest, and 3845 in gardens and oi'chards. In tlic 
same year there were animals and their products : horses, 37,892 ; 
milch cows, 45,849 ; other horned cattle, 45,730 ; sheep, 147,372 ; 
swine, 42,629 ; domestic fowls, 634,962 ; cheese, 123,708 lb ; butter, 
1,969,213 lb ; wool, 528,273 lb. 

Fislt^^ries . — The Dominion Govcruiuent distributes aiiiiiially 
$160,000 among the fishermen and fishing vessels of Canada ; of 
this amount Prince Edward Island received $10, .589 in 1900, distri- 
buted among 29 vessels of 737 tons and 1140 boats with 2198 men. 
Ill the same year the tohil number of vessels employed in the 
fisheries was 29 of 750 tons and 2330 boats manned by 489.5 men. 
The value of vessels, boats, nets, lobster canneries, Ac., used in the 
whole province was $442,120. Tho total value of the fisheries was 
$1,059,194, of which lobsters amounted to $445,417, hcmiig to 
$147,347, oysters to $71,300, and eod to $155,038. 

Manv/aclurm . — Factories have been established for the manu- 
facture of tobacco, boots mid shoes, cream clieese, condensed milk, 
and jiork-parsking. In 1891 there w^cro 2679 industrial establish- 
menis : capital iiiveslcd, $2,911,963 ; hands employed, 7910 ; wages 
paid, $1,101,620; value of raw material, $2,0.02,067; value of 
articles jiroduced, $4,345,910. The volume of trade during tlie last 
quarter of the 19th century is sliowm in tlie following table : — 


Year. 

Ex^Hirls. 

Imports. 

Entered for 
Consumption. 

Dut.v. 

1875 . 

» 

1,308,462 

e 

2,900,987 

780,241 

$ 

1,983,419 

778,444 

8 

317,163 

187,642 

2885 . 

J, 494, 4 69 

2895 . 

1,039,493 

534,133 

530,733 1 

136,136 

2800 . 

1,349,.529 

503,565 

506,374 1 

143,402 

2902 . 

681,403 

626,617 

543,130 

148,258 


Shipping . — The reenstry books of the Dominion for 1900 showed 
that Prince Edward Island ow'iied 176 sailing ships and steamers, 
net tonnage, 14,251 ; of these 21 were steamers, gi oss toiinugi^, 3966. 
During the same year there were 3 vessels built, net tonnage, 106. 

Oommunicatum . — Two specially constructed boats ply between 
Georgetown and Pictou, and, with slight iiiteiTUiitions in extremely 
cold W’eatlicr, make regular trips. The mail is now (‘.ari-ied in this 
>vay instead of by ice-boats, as formerly. During the winter of 
1901-02 experiments wdth one of these steamers w'cre carried on 
between CajK} Tormentine, N.B., and Prince Edward Island j»orts. 
These experiments showed that comniunieatioii can be kept up tho 
wdiole w'iiitcr. A complete telephone sy&leni ex tends over the Lsland, 
coniKH^ting all the towns, villages, anci the more pojuilous country 
districts. In 1901 there were 209 miles of railway in operation. 

Moods and Jtailuw/s . — Good >vaggoii loads intersect each other 
everywhere, and the Prince Edw’aixl Llaml branch of the Inter- 
colonial liailway runs the whole len^h of the island, with branches 
to Georgetiiwn, Charlottetowm, and Cape Traverse. The Murray 
Harbour Brandi Railw^uy, under eonstruction, will connect 
Charlottetown with Murray Harbour. 

The chief towms arc Charlottetown, the c^apital (1*2,080 in 1901), 
Summerside (2875), Gcorg(‘tow7i (about 1060), Montague, Souris, 
Allierton, Kensington, and Timiish. 

AUTHOKinics.— Sill . 1 . W. I)aw\son. Jeadiau (icahffif. — J. W. 
Dawson, LL.D., F.R.S., and B. J. Hauiiington, Ph.l). Ocolo- 
gicnl Structure avd Mineral licsources of Mr litre Edhur-t J si and. 
Report of Dr R. W. Ells, Geological Survey, 1882-83-84 ; Report 
of li, Chalmers, Geological Survey, 1894 ; Public I)o(!iiments. — 
Rfv. G. Sutheklanp. Manual of JHstonj of Jrittce i.dvard 
Island^ 1861.— D. Campbell. Histoi'y of Prince Kdvard hi and, 
1875. (W. J. 5V.) 

Prince of Wales Island, tiic ofiiciui uanu- of 
the island commonly called Penang by Euroisians, and 
Pulau Pinang Areca Nut Island) by tho Malays, 

situated in 6“ 24' N. and 100’ 21' E., and distant 
about 2i miles from the west coast of tho Malay 
Peninsull Tlie island is about 15^ milas long by 10 J 
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miles wide at its broadest point Its area is something 
over 107 square miles. The town, which is built on a 
promontory at a point nearest to the mainland, is by 
no means imposing. It is largely occupied by Chinese 
and Tamils, though the Malays are also well represented. 
Behind the town, Penang HiU rises to a height of some 
2700 feet, and upon it are built several Government and 
private bungalows, which are much used both as health 
and pleasure resorts. The town possesses a fine European 
club, a racecourse, and good golf-links. Oocoanuts are 
grown in considerable quantities along the seashore, and 
rice is cultivated at B&lek Piilau and in parts of the 
interior of the island, but for the rest the ju^le still 
spreads over wide areas. Penang forms, after Singapore, 
the most important settlement in the Crown colony of 
the Straits. It has an excellent harbour, and is much 
used by shipping ; but in this respect it has suffered from 
its proximity to the more important ][x>rt of Singapore. 
There are a Church of England and a Eoman Catholic 
church in the town, and a training college under the 
Roman Catholic missionaries of the Socii^t^ des Missions 
i^trang^res at Pulau Tikus, a few miles outside the 
town. 

History , — Potiaiig was founded on 17th July 1786, having been 
ceded to the East India Company by tlie Sultan of Kedah in 1785 
by virtue of an agreement entered into by him with Captain Light, 
in consideration of the payment of a sum of $10,000 for a period 
of eight years. In 1791 the subsidy was changed to $6000, to bo 
paid annually in perpetuity ; but some years later this was raised 
to $10,000, which amount is still annually paid to the Sultan of 
Kedah. This final addition was made when the strip of mainland 
now called Province Wellesley was purchased by the East India 
Company for $2000 in 1798. At the time of the cession Penang 
was almost uninhabited. In 179(5 it was made a penal settle- 
ment, and 700 convicts were transfeiTcd thither from the Andaman 
Islands. In 1805 Penang was made a separate presidency, rank- 
ing with Bombay and Madras ; and when in 1826 Singapore and 
Malaf.ca wore incorporated with it, Penang continued to be the scat 
of Government. In 1829 Penang was I'oduced from the rank of a 
presidency, and eight years later the town of Smga|>ore was made 
the capital of the Settlements. In 1867 the Straits Settlements 
wore created a Crown colony, in wliich Penang was included. Since 
then it has been under the administrative control of a resident 
councillor, who is responsible to the Governor of the Straits. He 
is aided in his duties by officers of the Straits Civil Service. 

Pt^nlation . — ^Tlio estimated population of Penang in 1898, ex- 
clusive of Province Wellesley, amounted to- 154,850 souls. The 
population is divided into the following nationalities : Eurojieans, 
1173 ; Eurasians, 1814 ; Chinese, 80,511 ; Malays, 44,790 ; Indians, 
24,893 ; other nationalities, 1669. The number of births registered 
in Penang in 1898 numbered 1178 males and 1058 females, a total 
of 2236, giving a ratio of 14*44 per thousand of the population of 
the island. The number of deaths registered was 3864 males, 1142 
females, a total of 4506, beluga ratio of 29*10 per thousand of the 
population. From this it will be seen that in Penang, os in other 
narts of the Straits Settlements, the deaths annually far exceed the 
births, this being due to the disproportionate smallness of the 
female as compared with the male population. None the less the 
population of Penang yearly increases, owing to immigration from 
China and the maiulaud of Indio. 

Shipping. — The number of sbq>s which entered and left the j)ort 
of Penang dining 1898 was 5114, with an aggregate tonnage of 
8,761,094. Of these, 4412 were British, with an aggregate tonnage 
of 2,847,301. ^ ^ ^ 

FiwvMC and Trade. — The revenue of Penang, including that of 
Province Wellesley, amounted in 1898 to $1,653,767, of which 
$9^,084,839 was derived from the revenue farms for the collection 
of import duties on opium, spirits, Ac.; $102,909 from land 
revenue, $120,987 from stamps, and $65,000 from postal revenue. 
The expenditure for 1898 amounted to $1,211,267, of which 
$844,719 was spent on the administrative establishments, $103,028 
on the upkeep of existing public works, $69,604 on the construction 
of works and buildings, and $87,780 on the construction of roads, 
streets, Ac. The revenue in 1900 amounted to $1,786,180. 

The imports in 1899 were valued at $69,078,371, the exports at 
$61 ,424,108, making the total value of the trade of the year up to 
$130,502,479. Of the imports in 1898 the value of $6,339,203 came 
from Great Britain, and $25,075,737 from British possessions. THie 
exports to the United Kingdom were valued at $10,299,968, and 
those to British possessions at $10,920,735. The principal exports 
were pepxier, tin, rice, and sugar ; but all these things were brought 


from the mainland, none being prodw^ on the island itself in any 
quantities. 

See StraiU SstUemmiU Mm Book widaining Annual Beports for 
1898, Singapore, 1898. Siraita Diiredory/or 1900, Singapore. 

H. OL 

PrIllCaS’ IslAnd^i the ancient Ikmcneai; Byzan- 
tine, PapadonUia ; Turk, £ml Adalar, or Red Islands,’' 
from the ruddy colour of the rocks, a cluster of nine 
islands in the ^ of Marmora, which forms a kaza of the 
pefecture of Constantinople. Four of the islands are 
inhabited, and noted for the mildness and salubrity of 
their clixnate — Frinkipo {Pityuaa\ altitude 655 feet; 
Khalki {Chdlcitu ; Turk, Heibeli), altitude 445 feet; 
Prote (Turk, Kinalt), altitude 375 feet; and Antigone 
(Pemotmm; Turk, Burgaz Adasi), altitude 500 feet. 
The others are Oxeia, a marble rock 300 feet high ; Plate, 
Pyti, Antirobitho, and Neandro. The buildings on all 
the islands were injured by the earthquake of 1894, 
especially the naval college, and monastery of St George 
on Khalki, and the monastery of Christ on Prinkipo. 
Population about 10,000, of whom more than half are 
Greeks. On Proto were the monasteries to which 
Bardanes, Michael I. Rangabe, Romanus I. Lecapenus, 
and Romanus IV. Diogenes were banished. 

PrinC0tOnf a city of Indiana, U.S.A., capital 
of Gibson county. It is at the intersection of the 
Evansville and Terre Haute and the LouisvUle, Evansville, 
and St Louis (Southern) Railways, in the south-western 
|)art of the state. Population (1890), 3076 ; (1900), 6041, 
of whom 198 were foreign-born and 628 negroes. 

PrinCBtOfli a borough of Mercer county, Nj)w 
Jersey, U.S. A., on high ground between the Millstone river 
and Stony brook, at an altitude of 209 feet. It is on the 
Delaware and Raritan canal, and on a short branch from 
the main line of the Pennsylvania Railroad, between 
I’hiladelpliia and New York. It is chiefly known as the 
seat of Princeton University (which see). Population 
(1890), 3422; (1900), 3899, of whom 508 were foreign- 
bom and 899 negroes. 

Princeton Universityi situated in Princeton, 
New Jersey, U.S. A., originally named The College of 
New Jersey. It was founded in 1746, in Elizabeth- 
town, N.J., but was removed to Newark, N.J., and 
finaDy, in 1754-55, the first colle^ building, Nassau 
Hall, was erected at Princeton. During the period before 
the American Revolution it gradual many men of 
distinction, among them Richard Stockton and Dr 
Benjamin Rush, who, with John Witherspoon, president 
of College, were signers of the Declaration of Inde- 
pendence; James Madison, fourth president of the United 
States ; twenty-two memb^ of the Continental Congress, 
and nine members of the Convention which framed the 
United States Constitution. It has since maintained its 
place among the leading American colleges. In 1896, 
responding to the general movement towards advanced 
instruction and s^jecial research, it was incorporated as a 
university, although, unlike many American universities, it 
has no law school and no medic^ school. It is govern^ 
by a president and a self-perpetuating board of twenty-six 
trustees, and five other trustees elected by the alumni, 
and is independent of state or denominational control 
There were, in 1901, 760 undergraduates in the academic 
or classical department, pursuing courses leading to the 
degree of Bachelor of Arts, and 477 undergraduates in 
the John C. Green School of Science, divided among 
the departments of electrical engineering, civil engineering, 
and general science. The graduate students, who con- 
stitute the university element proper, numbered 188. The 
higher degrees conferred are faster of Arts, Master of 
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PRINGSHEIM— PR 

Scienoe, Doetor of FhUosoidiy, Doctor of Science, and 
Bachelor of Divinity, ^ere were 46 professors, 19 assist- 
ant professors, 40 instructors, assistants, and lecturers, and 
16 feUowa 

Pring«h0im. Nathana#! (1823-1894), Ger- 
man botanist, was born at Wziesko in Silesia, on 30th 
November 1823. Ho studied at the universities of 
Breslau, Leipzig, and Berlin successively. Though at one 
time intended for the medical profession, his tastes were 
always for pure science, and it was as doctor of philosophy 
that he graduated in 1848, with the thesis De formd et 
ifhcremento Btraiorwm, cmasiortm in pla/ntarum cdluld. 
From that time onwards his life was devoted to botanical 
research, and he rapidly became a leader in the great 
botanical renaissance of the 19th century. Until Prings- 
heim was over fifty his work was entirely on the morpW 
logical side of the science, and in this direction his great 
triumphs wore won ; during the last twenty years of his 
life he turned his attention to physiological questions, but 
with less marked success. His contributions to scientific 
algology were of striking interest Pringsheim was among 
the very first to demonstrate the occurrence of a sexual 
process in this class of plants, and he drew from his 
observations weighty conclusions as to the nature of 
sexuality. Together with the French investigators Thuret 
and Bornet, Pringsheim ranks as the founder of our 
scientific knowledge of the Algse. Among his researches 
in this field may be mentioned those on Vaucheyna, 1855, 
the CEdogoniaceai, 1855-58, the Colcochaeteae, 1860, 
JlydrodictyoHy 1861, and Parularina^ 1869 ; the last- 
niftsntioned memoir boro the title Jieobachtungen iibev die 
Panrv/ng der Zooeporen, This was a discovery of fun- 
damental importance; the conjugation of zoospores was 
regarded by Pringsheim, witli good reason, as tlie primi- 
tive form of sexual reproduction. A work on the course 
of morphological differentiation in the Sphacelariaceae 
(1873), a family of marine Algse, is of great interest, 
inasmuch as it treats of evolutionary questions; the 
author’s point of view is that of Naegcli rather than 
Darwin. Closely connected with Pringsheim’s algological 
work was his long-continued investigation of the Sapro- 
legniaceuB, a family of algoid Fungi, some of which have 
become notorious as the causes of disease in fish. Prings- 
heim’s work was by no means limited to Thallophytes ; 
among his contributions to our knowledge of the higher 
plants, his exliaustive monograph on the curious genus of 
Water-Ferns, /^avimia, deserves special mention. His 
career as a morphologist culminated in 1876 >vith the 
publication of a memoir on the alternation of generations 
in Thallophytes and Mosses ; his theory will always hold 
its own as a brilliant attempt to solve the greatest problem 
of morphological botany. From 1874 to the close of his 
life Pringsheira’s activity was chiefly directed to i)hy8io- 
logical questions : he published, in a long series of 
memoirs, a theory of the carbon-assimilation of green 
plants, the central point of which is the conception of the 
chlorophyll-pigment as a screen, with the main function 
of protecting the protoplasm from light-rays wdiich wwld 
neutralize its assimilative activity by stimulating too 
active respiration. This view, though it no doubt contains 
an element of truth, has not been accepted as offering an 
adequate explanation of the phenomena. Pringsheim 
founded in 1858, and edited till his death, the classical 
Jahrlmch fiir loisBenscJuiftliche Botaniky which still bears 
his name. He was also founder, in 1882, and first pre- 
sident, of the German Botanical Society. His work was 
for the most part carried on in his ppvate laboratory in 
Berlin; he hsA little taste for professorial duties, and 
only held a teaching posif of importance for four years, 
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1864-68, when he was professor at Jena. In early life 
he was a keen politician on the Liberal side, and even 
took part in the street fighting in Berlin during the 
“Annus Mirabilis.” That adventure, however, appears to 
have finally extinguished his active interest in ^lolitics. 
He died in Berlin on the 6th of October 1894. 

A fuller account of Prinffsheim's career will bo found in Nature, 
vol. IL, 1895, and in the Mtrkhie der deulscheth hotauMieii. Oesell- 
sehc^y vol. xiii., 1895. The latter is by his friend and colleague, 
Ferainand Oohn. (d, h, 

Prlntlnflfp Book: See Book Printing. 

Prlntlnj^ PrOMOO« — improvements in newspaper 
printing machinery are now sought in the direction of 
greater comi)actnes8 and simplicity. Tlie Goss Rotary of 
Chicago, also known as the straight-line machine, from that 
peculiarity in its construction, is an illustration of this 
tendency. The larger part of this machine is in four 
sections, api>arcntly exactly alike, each section at times 
independent of other sections. Four webs of paper, four 
impression and four plate cylinders are in a vertical line. 
In the process of printing from four rolls, the sheets from 
each roll move in a horizontal line until they near the end 
of the machine, in which ix)sition they are folded, conjoined, 
and thrown out ready for delivery. As each section is 
independent, one section only, which prints 4 jmges, can 
be used, and the other sections throw n out of gear. AVhen 
combined, two sections will i>rint 8 pages, three sections 
12, and four sections 16 })ages. 

As rotary machines for the rapid printing of news- 
papers in tw'o or more colours always require for each 
colour a separate ink-fountain and rollers, and usually 
a separate plate cylinder and impression cylinder, thi‘ir 
production is not so great as the machine of same size 
made for black ink only. A successful form of colour 
machine, made by Marinoni, of Paris, is used for printing 
in six colom’s more than 1,000,000 copies on each edition 
of the weekly illustrated supplement of Le Petit 
Colour machines of American design arc used by a few 
pa^jers of Now York for their Sunday and holiday editions. 
A machine recently made in that city is intended to pro- 
duce 48,000 papers, cut and folded, with an inset she(it, 
and a cover in four colours. All the colour presses now 
made register wdtli jx^rfect accuracy, but mucli has yet 
to be learned about the making and management of the 
|>aper and the inks adai)tcd to colour work. Rotary 
machines printing from a continuous roll have their Jiniita- 
tions. They are constructed usually so that they can 
print one size only of i>ai)er, and that size must be in length 
the exact circumference of .the impression cylinder. 

Machines for printing books and jobs are of sinijder 
construction and of slower si)eed. Ilie drum njUuder, 
so called from the large size of the cylinder, makes one 
revolution for each impression ; but as the width of 
the bed containing the ty])e is about onc-ihird the circum- 
ference of tlui cylinder, the actual printing of the sheet 
takes up but one-third of the time the cylinder is rotating. 
During tw^o-thirds of its rotation no printing can be 
done. On the smaller sizes of drum cylinder, 1800 
impressions an hour can be had ; on thp largjr, about 
1000. The two-revolution cylinder, which makes two 
revolutions to each impression, and can l^e made to produce 
1500 or more impressions on a large sheet in one hour, 
is prefcn’cd for its compactness and its somewlmt greater 
8j)eed. The stop-cylinder (invented by Diitartre, of France, 
in 1852) is a little inferior to the two-revolution cylinder 
in i^erformancc, but it has marked merit in greater 
strength and accuracy of movement, and is largely used 
for the printing of w'oodcuts and the best colour work. 
In this machine the cylinder stoj>s after every impression 
and allows the feeder to place proi)erly the sheet to bo 
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printed. The bed containing the type is moved to and once largely used abroa(^ but is not approved in the 

from impression by steady wheel motion. The ink is United States, and is declining in favour in France. Its 

distributed upon a table as well as by vibrating rollers, product is greater than that of the simple cylinder, but 

The Perfecting Frees of two cylinders prints from a fiat not more than that of two single cylinders, nor is it so 

type bed the outer and inner side of the same sheet by easily managed. The Rotary Art Press (first made by 

the same operation. It is a form of cylinder machine R Hoe Co. for the printing of the illustrated formes 
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of the Century Magazine) is simpler and more manage- calendered paper, which is still largely used for the printing 

able. Sixty-four olectrotyiKjd plates, curved and attached of ordinary illustrations. It is not possible, however, to 

to a cylinder about 30 inches in diameter, ai*e inked by give by calendering to the fibres of paiier the smoothness of 

1() rollers. Impression is made against a cylinder of surface needed for the finest engravings. To produce perfect 

similar size which revolves at the same rate of speed, smoothness, the web of paper must be covered with a thin 

Tlie sheets are fed by hand. Unlike all other hand-fed coat of whiting, which closes up all the pits in tlio fibre, and 

cylinders, this machine has no lost motion, for printing after calendering leaves it with a surface as smooth as 
is continuous. Although it does four times the work polished metal. Paper so coated, when proi)erly j>rinted, 
of the stop-cylinder, the rotation of the cylinder is no will show a velvety black in the shadows of a cut and 

faster, and the quality of the press work is really a paleness of grey in sky tints unattainable on pure paper 

superior. For printing the plain ty[)o pages and adver- fibre. The development in 1875 of i)hoto-engraving by 

tising pages of this magazine a simider form of web the Meisenbach j)roccss brought with it finer engraving 

press is used, which is not so rajiid as the web press with very shallow counters, and comi)elled a greater use 
of newspapers; but it performs more operations and does of coated pajKjr, which had to be printed dry. In 1880 
more accurate work. At every revolution it i^iits on the the new process was so greatly improved that the so-called 

delivery-table 64 j>age8 in exact register, truly cut, folded, half-tone engravings began to supplant woodcuts in the 

and ready for the binder. Small cylinder machines are magazines. As some of these half-tones were made 
also made for printing cards, numbered railway tickets, behind screens of two hundred or more lines to the inch, 
pamphlets, stock and market rejx)rts, proofs for proof- the counters were unavoidably shallow^, and printable only 

readers, matrixes for stereotype plates, and for aluminium on the smoothest coated paper. Damping of paper was 

plates to be printed by lithographic process. Improve- generally abandoned, not only for coated but for ordinary 
ments in cylinders for book work have been made by i)apor. This, in turn, compelled new methods of j)ress- 
several European mechanicians. At the Paris Exjiosi- work. Woollen blankets and indiarubber improssions- 
tion of 1900 Marinoni exhibited a perfecting cylinder resists were su})plantod by hard cardboard, which, as it 
which printed at one revolution at a rapid rate two colours pressed upon the face only of the cut, did not thicken 

on either side of the sheet. Alauzet and Voirin, of Paris, its hair-lines. Much more time had to be given by the 

Rochstrop and Schneider-Nachf, of Dresden, Konig and pressman to overlays and the exact graduation of impros- 
Bauei; of Oberzell, and Schelter and Giesecke are makers of ^ sion for different tints on every illustration. Although 
approved book and job printing machines. the new method of hard-surface impression improved the 

Methods of printing have been as greatly changed as appearance of the illustrations, it was wearing to the 

the styles of presses. Before 1870 nearly all the Ijooks types, making them relatively deficient in boldness and 

and newspapers made in the United States were printed blackness. The old-time boldness and blackness of type* 

on damped pajxjr. For the printing of types, damping printing have been appreciably sacrificed for the preserva- 

was of advantage in aiding the quicker production of tion of the higher delicacy of engraving, 

bold and black impressions, but for the printing of the All the old processes of stereotyping in plaster, or in 
finest ongra\angs, dry paper of smooth surface was needed clay, or in paper, were ineffective in book - printing, in 

to show the delicacy of the finer lines. To attain this that they could npt fairly reproduce the fine work of a 

desired smoothness, paper-makers extended the application woodcut or an actinic plate. *^6 more recently developed 

of calendering rollers for the quality now known as super- art of electrotyping is now used by all book printers for 
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types as well aa for cuts, and even daily newspapers have 
to use it for issues confeiining illustrations of high merit 
As first practised, the battery required about twelve hours 
for the making of the shell for an electrotype plate, but 
now, by the aid of the dynamo-electric machine, a fair 
shell can be produced in one or two hours. also 

TYFE’SETnxa Machines, Engraving, Elegtro-Metait 
LURGY, Newspapers, Book Printing.) (t. l. db v.) 

Prishtinaf Frichtina, or Pristina, the chief 
town of a sanj^ in the vilayet of Kossovo, European 
Turkey, situat^ on the Sitnitza, an affluent of the 
Ibar, 3 miles east of the station on the Salonicsr- 
Metrovitza Railway, 60 miles north-east of Prizren. It 
is the seat of a governor-general and of a general of 
division, and possesses seventeen mosques, a military 
hospital, and a higher class school. The trade is con- 
siderable, the imports including sugar, coffee, hardware, 
iron and steel, &c., and the exports chrome, wheat, maize, 
barley, skins, and wine. The Prishtina valley was the 
scene of the final combat between the Turks and Servians, 
which led to the establishment of the Ottoman Empire in 
the Balkan Peninsula. Population, 21,000. 

Prison Disci pi I no* — Great changes were intro- 
duced into the methods of enforcing jjenal discipline 
during the latter decades of the 19th century, and there 
has been a steady progress towards milder and more 
enlightened methods of prison treatment. Some new 
and remarkable experiments have been tried, especially 
beyond the Atlantic, and everywhere much attention 
has been paid to penal problems. This has shown itself 
£^road by the almost universal adoption — at least in 
tneory — of principles hitherto accex)tcd as paramount in 
Great Britain. The prison cell, which in effect typifies 
the modern system, has been long an established British 
institution. The separation, more or less strict and pro- 
longed, of prison inmates has been esteemed an essential 
part of penal treatment, and of late years all civilized 
nations without exception have built or started building 
new prisons to carry out this form of treatment. France 
has shown much progress in this direction. Great addi- 
tions have been made to La Sant6 in Paris, and an entirely 
new building on the very latest plan has been constructed 
at Fresnes-les-Rungis to replace the once famous but 
somewhat obsolete gaol of Mazas and other prisons of the 
Seine. Germany has taken up the question of penitentiary 
reform, and new establishments on the cellular system have 
been erected ; while Austria, Russia, Spain, Portugal, Hol- 
land, Denmark, Norway and Sweden, Switzerland, even 
Japan, all have been busy in providing separate cells for 
their prisoners. In Italy a comprehensive scheme has been 
drawn up, so that cellular imprisonment may become a 
general rule. In Belgium, where penal adraiuistration 
has received the closest attention for a number of years, 
the regime of cellular imprisonment has been long carried 
to its farthest limits, and solitary confinement ranging 
over ton years, and in some cases much more, has been 
strictly enforced. Of late years, however, a new school 
has arisen in Belgium which dissents from the hitherto 
accepted principle, and expresses strong doubts of the | 
wisdom or efficacy of prolonged cellular confinement. In 
England, moreover, which if not the first to adopt separ- 
ation in principle, certainly gave the largest effect to 
it in practice, continuous cellular confinement for short 
terms is ceasing to be the universal inevitable rule. A 
• growing dislike to it has been manifested by both experts 
and philanthropists; the terms for which it could be 
inflicted have been constantly diminished ; and although | 
it is still retained in cases of penal servitude for the 
first six months, it was^in 1899 practically abandoned | 


for lesser sentences, and all prisoners after the first month 
work together in association under surveillance. This is 
neither more nor less than the adoption of the old- 
fashioned Auburn system, which in old days held the 
ground against the solitary system of Pennsylvania. The 
bias of modem practice, in short, is towards milder 
methods, not only in prison treatment, but in those 
anticipatory processes which if successful may render 
imprisonment unnecessary. 

It has been well said that criminals are such by acci- 
dent or inclination, and that under a perfect system of 
government they should be spared the one and cured of 
the other. Consistent attempts have been made to follow 
out this principle. When prevention ends refomiation 
begins. The first includes child rescue, the general raising 
of the moral standard by education ; the second, pains- 
taking efforts to improve the character of all subjected 
to the chastening influences of imprisonment. Very bene- 
ficial results have been obtained by the care devoted to 
juveniles, who from inherited disposition, the neglect of 
parents, vicious surroundings, evil advice and example, 
might lapse into misconduct. The recruitment of the 
vast army of crime is cut off at its source. Great for- 
bearance is shown to the less hardened offenders for whom 
there is reasonable hope of recovery. The law is loth 
to appeal at once to repressive measures, and does not 
necessarily apjdy the uliinui rat 'w of the gaol. Several 
important Acts have been passed, having for their object 
the more merciful treatment of first or venial offenders. 
The punishment of such as are charged with anything less 
than the most heinous crimes may be held over pending 
good behaviour. The Probation of First Offenders Act 
discharges })rovLsionally and i)ractically pardons those who 
have not committed any previous offence, and some 5000 
of these have annually escaped imprisonment since 1893. 
Moreover, the Suinmaiy Jurisdiction Act, 1 879, by affording 
time for the payment of fines, keeps numbers of offenders 
out of gaol. Quite 46,000 were thus suffered to remain 
at large and se**k funds for the discharge of their fines 
during 1899. A careful examination of the sentences 
now inflicted will show that they have steadily decreased 
in severity; for those who are still condemned to pass 
the gaol gates considerable modifications in penal treat- 
ment have been devised. Continuous cellular seclusion 
is no longer the rule. Tlxo older harsher forms of })enal 
labour have been abolished ; the crank which ground only 
air has all but disappeared, and if the treadwhccl is still 
retained, it is made to fulfil the useful purpose of water- 
raising or grinding wheat. The 39 treadwheels and 29 
cranks still in operation in 1895 had dwindled down in 
1901 to 13 and 5 respectively, and they also will shortly 
be abolished. Attention is as far as possible concentrated 
on industrial labour, and great pains are employed to 
instruct prisoners in handicrafts and the manufacture of 
useful articles, which can be carried on as wage-earning 
trades in freedom. In deference to poi)ular demand, 
great additions were made to prison dietaries, and these, 
if not actually excessive, compare favourably with the 
food issued in w^orkhouses and with the general tillowance 
of the poorer classes. The privilege of corresjjondence 
with friends outside and of receiving visits has been 
enlarged ; additions have been made to prison libraries, 
which now contain works of fiction and other entertaining 
literature ; the rule of silence during hours of assofiation 
is relaxed for certain classes of prisonera The use of 
tobacco, which is permitted in many prisons on the 
Continent and in the United States, but has been pro- 
hibited in the United Kingdom, is recommended by some 
reformers, who have also urged that lectures and other 
entertainments should be provided, and that, following 
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the example of some American prisons, the forbidding 
character of the gaol as a place of durance and punish- 
ment should largely be made to disappear. 

So far these more extravagant views have not been 
generally accepted. But the pendulum has always oscil- 
lated between severity and mildness, and the recent move- 
ment has been in the latter direction. The new departure 
dates from a report of a departmental committee in 1895, 
which had been appointed by Mr Asquith to review the 
existing system of treatment of prisoners, and suggest 
changes in prison administration. The inquiry admitted 
that the centralization of authority in 1878 had been a 
complete success, as shown by increased economy^ in 
working and by the enforcement of unifoimity in prison 
discipline. The committee was, however, dissatisfied with 
the moral results achieved, and thought that more atten- 
tion should be paid to reformatory processes. They be- 
lieved that “few inmates left prison better than they 
came in.” Eecommittals were frequent, and “recidivism ” 
— or repeated reconviction of the same individual — wsui 
increasing. To make imprisonment more deterrent on 
the one hand to the habitual criminal class, and on the 
other hand more improving to the hopeful and less hard- 
ened offenders, was* the aim of any good system, and the 
committee’s recommendations dealt mainly with the latter 
aspect. They wore accepted by Mr Asquith, then Home 
Secretary, as indicating the line which reform should take. 
The more academic and somewhat visionary theories of 
increasing the staff of chaplains and schoolmasters, and the 
calling in of outside exhortation, whereby each individual 
might be dealt with personally, have not borne much 
fruit. But the more minute classification of prisoners has 
worked well. Not only are the convicted and unconvicted 
kept apart, but the juvenile and first offenders are strictly 
separated from habitual criminals. The principle of the 
“ star class,” so successfully tried since 1879 in the con- 
vict prisons, has been extended to the local prisons ; a 
prisoner never previously convicted is designated as a 
“ star,” and absolutely segregated from his fellows at chapel, 
labour, exercise, and quarters occupied. The salutary 
results of this system have been proved by prison 
statistics. Between 1879 and 1899, 2435 convicts were 
placed in the “ star ” class, of whom no more than 1 *2 per 
cent, have been sent back to penal servitude under fresh 
sentences, and only 1 ‘3 i^er cent, have forfeited their tickets 
of leave. The same results are shown in a lesser degree 
in the local prisons ; in the four years 1897-1900, out of 
29,195 males and 6823 females placed in the “star” class, 
7*1 per cent, only of the former and 11*7 of the latter 
have been relegated to prison. Great empliasis was laid by 
the committee upon the development of agencies for the 
assistance and rehabilitation of the released, and the 
excellent work already done by private societies for the aid 
of discharged prisoners has been systematized and their 
functions enlarged. The lielp thus given is of the most 
useful kind, and tends to encourage good resolutions formed 
in gaol by keeping the weak or friendless, on their first 
reappearance in public, away from the evil influences of 
former associates, lleformatory institutions have also been 
opened to others than juveniles. One rule which restricted 
admission to youths below 16 has been modified to take in 
adults at 16 and retain them till they were 21, and the 
creation of a large penal reformatory for all such was 
mooted by the committee of 1895 and adopted in 1901, 
when a “juvenile-adult reformatory” was opened at 
Borstal, near Eochester, by the conversion of a part of the 
existing convict prison. It has been shown by undoubted 
figures that there is a criminal age,” a period ranging 
between 16 and 30, when more than 50 per cent, of the total 
indictable offences are committed ; and it is held by expert 


authority that much might be done in this way to prevent 
lapses into crime at the most sflsceptible period. The 
principle has found practical illustration in the United 
States, where the reformatory system, as applied to adults 
and to full grown men (not children and juveniles), has 
reached an extraordinary development. Elmira, in the 
state of New York, and Concord, in Massachusetts, are 
typical establishments, whose methods deserve to be 
detailed. Their principal aim is to substitute complete 
moral regeneration for punishment. There is suppos^ to 
be nothing vindictive in the treatment They are prisons 
in reality, but not in name, and those committed to them 
are call^ inmates, not prisoners. The offender is to be 
pitied, not punished, and it is held to be the duty of the 
public as well as its best safeguard to make auotW man 
of him. With this object in view he is handed over to be 
dealt with under an elaborate system of physical, intel- 
lectual, and industrial training, with no specific sentence, 
but for such period, with certain limits, as may be found 
necessary by the agent who is to carry out the desired 
change. These processes depend upon gymnastic and 
military exercises, upon a wide curriculum of instruction, 
and upon apprenticeship in some handicraft or technical 
trade. Mu^ importance is attached to physical agencies ; 
the Turkish bath is in constant use, and tlie frame is 
strengthened and its normal healthful functions highly 
developed. At Elmira there is a newspaper, written, 
edited, and printed by the inmates, and prison journalism of 
this kind is not at all uncommon in the States. The in- 
mates are also formed into battalions of infantry, carefully 
drilled to manceuvre and march to the strains of an excel- 
lent band. Admission to these state reformatories ,1s 
by the order of a high tribunal, the ages of offenders 
selected ranging between 15 and 35. The crimes com- 
mitted are such as robberies, forgeries, manslaughter, 
embezzlement, receiving, and others of lighter character. 
The course of treatment is carefully prescribed, and each 
inmate passes through progressive stages, promotion from 
grade to grade being dependent upon application and good 
conduct. The discipline is more severe than the system 
would imply, and is enforced by ingenious penalties and 
the use of the “ paddle ” or stick. Considerable results 
are claimed for the treatment, but they are based upon 
presumption rather than upon positive fact, for the super- 
vision that follows “parole” or conditional discharge 
covers no more than one year, and is chiefly exercised 
through relations and employers. According to the reports 
received, the Elmira pupils who do well amount to 78 per 
cent, of the total. No doubt they have much encourage- 
ment, not only in the acquisition gratis of a high-class 
education — which is denied to those who have never 
offended — but in the care bestowed upon them on release. 
No inmate leaves Elmira until a situation has been found 
for him, adapted to his abilities and recent training. It 
is not easy to strike the balance between excessive care 
bestowed on unworthy objects and the value to the com- 
munity in the reclamation of delinquents by such extra- 
vagant means. More positive and more tangible results 
are hoped for from the less ambitious methods to be pur- 
sued at Borstal. Eeliance will 1^ placed upon a strict 
discipline and useful instruction in wage-earning trades, 
while all cases will bo carefully watched on discl^rge by 
an association of kindly workers, ever ready to give advice 
and assistance to the well-intentioned. The character and 
scale of these may in a measure be judged by the following 
particulars concerning the former : — 

The Elmira Eeformatory, the buildings of which are 
large and thoroughly equipped, was opened in 1876. 
Only male felons who have not hitherto been convicted of 
felony are sentenced to the reformatory. They are com- 
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mitted there for a period not to exceed the maximum 
term provided by law fbr their particular offence had they 
been sentenced to a state prison instead. 'This indeter- 
minate sentence, as well as the process of training and 
reformation in place of the ordinary punishment, distin- 
guishes the reformatory from an ordinary prison. 
(Besides those sentenced to an indefinite term, there are a 
few — about one-tenth of the total number — sentenced to 
a definite period, but the board of managers has strongly 
recommended that these “ definites ” should no longer be 
received.) 

On admission a man is assigned to the intermediate of 
the three grades in the institution, and from this grade he 
is promoted or degraded according to his conduct. He is at 
once set to learn a trade, if he dc^es not already possesa 
one, and ho works at this half the day, the other half 
being spent in work connected with the institution. Three 
evenings each week every inmate attends school. After 
six jKjrfect months in the medium grade he is eligible for 
promotion to the highest grade, and after six perfect 
months in this grade ho may be i»aroled, at the discretion 
of the management, on condition that he has employment 
awaiting him and that he report to tho management every 
month for six months. At the end of this thinl six 
months he may receive an absolute discharge. Certain 
privileges, especially in regard to food, dress, and letters, 
de][)end on the grade of tho inmate. The men receive 
definite wages, 55 cents per day in the highest grade 
and 45 cents in the others. Out of their wages tliey 
must pay for their board, clothes (apart from the outfit 
given them on entrance), and also [my the fines imposed 
u[)on them for offences in demeanour and failures in 
trade or school. A monthly account is kept with each 
man, and he cannot be promoted unless ho has a credit 
balance, nor paroled until he has saved enough to take 
him to his future place of employment. The dis- 
cipline and daily life of tho institution are largely of a 
military character. The men are organized into a 
regiment, are thoroughly drilled, and dross parade is held 
daily. Flogging has been abolished. 

The number in the institution on the 30th September 
1901 was 1276, the average number during the preceding 
twelve months being 1336. Tho total net cost of main- 
tenance for the year was <^205, 021, or an average cost of 
42 cents per inmate per day. Although no persons are 
sentenced to the reformatory who have previously been 
convicted of a felony, still a large proportion have been 
previously imprisoned for less serious offences. Of tho 
1276 inmates above mentioned, 559 had previously been 
confined in gaols, reformatory schools, penitentiaries, <kc. 

Tho total number of inmates received from the opening 
of the institution to the end of September 1901 was 
11,046, of whom 10,540 had been sentenced for indefinite 
terms. The average age of inmates has been 21 
years. Of the 10,540 “indefinites” received, 7010 have 
been released on parole. Of this number 508 were 
returned to the institution, of whom 257 were ultimately 
re-paroled, 209 were otherwise discharged (through ex- 
piration of maximum sentence, transfer to other prisons, 
<kc.) or died, and 42 were still at the reformatory. Of the 
remaining 3630 “indefinites” not paroled the following 
statistics are given : absolutely released without parole, 
27 ; maximum sentences expired, 935 ; pardoned, 33 ; 
escaped, 29; died, 199; transferred to other prisons, 
state hospitals, &c., 1137 ; now remaining in the institu- 
tion, 1170. 

It has been often debated whether or not prison dis- 
cipline reacts upon the criminality of a country ; whether, 
in other words, severity of treatment deters, wlule milder 
methods encourage the wr§ng-doers to despise the penalties 
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imposed by the law. Evidence for and against the theory 
is drawn from the whole civilized world. In Franco crime 
increases by leaps and bounds (especially in the most 
serious forms — murder, parricide, poisoning), yet in French 
prisons of late years the rule of strict cellular confinement 
has obtained, while banishment to the uttermost ends of 
the earth is in force as a grievous punishment for a people 
so attached to the soil. Tliere is the same very marked 
increase in the United States, in spite of the reformatory 
systems described. Oi>the other hand, in lielgium a steady 
diminution is to be noted i^ the niimbers committed to 
prisons in which that most irksome of all r^traints, un- 
broken solitude for years, is indicted. In Great Britain the 
whole tendency legislation and administration has been 
towards leniency, and a steady decrease in crime has been 
long in progress — a fact eombated by some critics, but 
based upon indisputable ofiicial figures. Taking England 
and Wales for illustration, although the same results are 
still more marked in Scotland and Ireland during the period 
1860-1900, the total number of penal servitude sentences 
per annum has decreased from 2589 in 1859 to 728 
in 1900, in spite of tho growth of the population. The 
readiest method of contrast is by comi)aring tho number 
of persona sentenced per 100,000 of the general j)opulation, 
and this works out at 13*4 in 1859, with successive reduc- 
tions to 9-1 in 1869, 6 6 in 1879, 3*3 in 1889, and 2*3 in 
1900. It has been urged that this diminution means no 
more than a reluctance in the various jurisdictions to im- 
pose the heaviest jHinalties, even for serious offences, but 
in that case a proportionate increase would bo shown in 
the population of local prisons, in which sentences less 
than penal servitude are carried out. Yet taking these 
“local” prisons from 1878, the year in which they were 
brought under direct Government control, the same strongly 
marked decrease is (with some few fluctuations) to be o^ 
served. Thus at the date of the change in administration 
tho total numl)cr of convicted prisoners in custody in the 
gaols was 20,833 ; this fell by 1000 within a year, and 
the move has since been generally downwards. In 1888 
the total had sunk to 14,536, in 1892 to 12,663 ; in 1899 
it had risen slightly to 14,957, and in 1901 it had again 
decreased to 14,739. The decrease may be better 
appreciated by taking the figures relatively witli popula- 
tion. Thus for the quinqueimial period ending 31st 
March 1885 the yearly average imprisoned for indictable 
offences was 37*8 per 100,000 of the }H>pulation in 
England and Wales ; for the next five years it was 32*7 ; 
the next, 28*0; for the five years ending 1900 it had 
fallen to 25'0, and for 1901 it was no more than 22. 
Consideration must be had to the character of the offences 
for which imprisonment w^as meted out. The more serious 
of those dealt with by indictment has continuously 
decreased ; the increase has followed summary convictions 
for minor offences, many of which are no more than 
infractions of police rules, such as the order to muzzle 
dogs, or to prevent annoyance by the improper use of 
bicycles or motor-cars. 

Satisfactory as the facts on the whole appear with regard 
to the decrease of the numbers incarcerated ij« Kiiglaiid, 
it cannot be concluded that crime is distinctly on the 
wane. There may be fewer heinous offences compart'd fo 
population, but they are more persistently repeatetl by the 
same jx'rsons. The gravest feature in modern jienology 
is the vitality of “recidivism” — to adopt the 
term of French origin which expresses 
the persistent, reiterated lapses of the same 
individual into wTong-doing. Rather more than half the 
whole number of serious crimes are tho w^ork of the 
“ habituals.” A few figures will show this most clearly. 
In the official year ending 31st March 1899 there were in 
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all 113,182 males and 45,288 females committed to 
prison on conviction of crimes. Rather more than half 
the males and nearly two-thirds of the females had been 
previously convicted, not merely once, but twice, thrice, 
up to twenty times and more. Some of the figures are 
most extraordinary. There were 19,313 males and 6062 
females with one previous conviction ; with four previous 
convictions the numbers were 3891 males and 2013 
females ; from six to ton times, 8558 males and 5269 
females; from eleven to twenty times, 60/9 and 5393; 
above twenty times, 4182 and 6639. It will be noted 
that by far the largest proportion of recidivists were 
females, but men and women alike offered themselves i)er- 
petually for reimprisonment. We have thus a grand army 
constantly on the march through prison, subjected all of 
them to the various processes known to and tried by penal 
administration, and yet undeterred by the treatment. 
Nothing has availed to check or cure them— -neither the 
most irksome restraints on the one hand, nor the most 
philantliropic efibrts of moral and educational persuasion 
un the other. It is the criminal residuum, the essence of 
the criminality of a country, a contingent ever at war 
with society, persistently defying tlio law and refusing to 
abide by the rules of conduct accepted by others. The 
State retaliates as best it can ; it takes the criminal red- 
handed, punishes him, secludes him, exhorts, cautions, 
assists him when lie is once more free, but it still largely 
fails to transform him into an honest, law-abiding citizen. 
Call them what wo will — born criminals in the jihrase- 
ology of the Lombroso school, the product of an imperfect 
social system, criminals by predestination, uncontrollable 
tendency, mere accident or neglect-— criminals a largo pro- 
portion will continue to be to the end of the chapter. 
Their path is chosen and will be trodden while they live ; 
they are a terror and a danger to society while at large, 
incorrigible while in custody, intractable — at least to any 
methods hitherto applied. This failure to cope with 
habitual crime has led to the invention of the ** indefinite 
sentence,’’ adopted beyond the Atlantic. It means a system 
of indeterminate imprisonment, under which the hardened 
offender would be kept from doing more harm until there 
was reasonable hope that he ^was weaned from his evil 
ways. But the scheme bristles with difficulties. The 
reluctance of judges to sentence even the most abandoned 
offenders to nearly interminable periods of detention has 
to be overcome. 

Tho progress made in prison treatment will bo best realized by 
a brief survey of penal institutions in the principal countries of 
the world, it will be convenient to take them alphabetically. 

1. Austria-Hungary . — TJio HyivM of cellular confinement has 
not been universally adopted ; only six prisons are biiUt on that 
principle, and no more than 15 jier cent, of the wliole number of 
prisoners cau be subjected to tlie system. Cellular separation is 
not inflicted for long periods, the minimum being six months and 
the maximum throe years. The bulk of tho prisoners live and 
labour in common. A great feature has been the execution of 
public works by prisoners in a state of semi-liberty beyond prison 
walls — tho ])ractical adontion of the so-called “Irijiir' or inter- 
mediate prison — and good results are seen in road-making and tho 
improvement of river-beds. The reformatory at Aszod was built 
by convict labour, and also the fine prison of Marburg on the Drave. 
2f(iw prisons have been constructed at Pilsen, Prague, Stanislau, 
Budapest, Strou, and Wiener Ncudorf, all on the best lines and 
mth liberal expenditure, but older establislimcnts are still to l)e 
found— convents, monasteries, and castles— being appropriated to 
service. A number of societies (35) exist to aid aischargod 
])ri8oncrs. Recidivism is very constant, and the existing discipline 
does not suflicieutly restrain the habitual criminals, as is shown 
by a sorious irnsvlt in tho prison of Garston in 1890. In tho 
now prison at Rozsahegy, in Hungary, tho inmates are chiefly 
engaged in agrioniture. 

2. Belgium . — This country has spared no pains and no money in 
carrying out penal processes, and the Belgian prisons are examples 
of the cellular system prolonged to the utmost limits of human 
endurance. There is a minimum of ten years, but the individual 
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may elect to continue in separation, or be transferred to partial 
association. .Many, it is said, still prefer the living death of the 
coll, and oases are known of prisoners who have passed fifteen, 
twenty, oven twenty-three years in unbroken solitude. Great 
results are claimed for the system, and judged by the test of 
diminishing crime it appears to have succeeded, though it fails to 
pre 2 )are those who enaure it for the struggles of everyday life. 
The treatment is especially recommended for recidivists, whom no 
doubt it removes more or less entirely from the theatre of crime. 
A new school of Belgian criminologists has been headed by M. 
Prins, the chief of the department, who has protested that any 
hope that the vicious, hardened offender after a long detention, 

surrounded with every attention, soaked with good counsel, will 
leave his coll regenerated," is a Utopian dream. Some of the 
Belgian prisons are magnifloent edifices ; that of St Gilles in 
Brussels is of imposing architecture, and was built regardless of 
cost ; modern establishments, such as those of Louvain, Merxplas, 
and the new quarter at Ghent, are built on an excellent plan, and 
“all of them are cellular. 

3. British Empire . — The princi]>1e of cellular separation was 
aece))tod as far back as 1836, and the model prison of Ponton ville, 
opened in 1842, has since been copied throughout the civilized 
world. The cellular system has neon adopted in all British 
colonies with various mod ifical ions, and prisons built on modern 
principles are to be found in Canada, Australia, New Zealand, and 
tho Cape of Good Hope. India retains association as the system 
most suitable for its criminal classes, with other methods generally 
abandoned by Great Britain, such as tho employment of well- 
conducted prisoners as auxiliaries in prison discipline and service. 
Deportation is still the T)eualty for the worst offences, and is carried 
out on a largo scale and with satisfactory results in tho Andaman 
Islands. In Bgypt since the establishment of British control a 
very marked change has boon introduced in prison affairs under tho 
active and enlightened initiative of Dr Crookshank Pasha. The 
great i>ublic works prison of Tourah, near Cairo, employs a large 
number of convicts in the neighbouring quarries ; parties of them 
accompanied the Anglo- Egyptian advance into the Sudan, and 
assisted greatly in railway extension, in loading and unloading 
stores, and other ** fatigue’^* duties. Although tho cellular system 
has made no great progress, the new and improved prisons at Alt‘x- 
andria, Gizoli, Assiut, and elsewhere are well and carefully managed. 

4. Denmark . — In Denmark all convicted prisoners pass through 
several stages, from cellular treatment to the intermediate ])riBoii 
and conditional liberty. Two new prisons on the latest model 
have been erected at Copenhagen, one for males and the other for 
females. The smaller gaols for short times are mostly on tho 
cellular plan. 

5. Fraim . — Finnco has devoted very considerable attention to 
prison matters, and is now practising the two extremes of treat- 
ment, the strict cellular isolation of the Belgian system, and 
the penal exile or tran.sportation which was long the English 
rule. I’he conversion of her numerous provincial prisons into 
cellular has not yet been possible, but a splendid prison for 
Paris, replacing tho obsolete Mazas, St Pelagie, and La Roquette, 
has been built in tho suburbs at Kresnes-lps-Rungis, near Bercy, on 
the Seine. It contains 1780 cells, and enibodies all the latest 
ideas and apjdiances in prison construction, douche baths, electric 
light, iron oedstoads. The cells have varnished walls, perfect 
ventilation, and the best hygienic services. There is also a 
quarter for 400 )>riBoncrs in association, so that the total prison 
population will exceed 2000. 'fhe old prison of La Sante in Paris 
has also been transfonned into a cellular prison, with the same 
liberal provision of modern improvements, and contains now 1150 
cells. Much is hoped from these new methods both in detcn'onco 
and rofonnatioii, but recidivism is steadily on the increase in 
France, and has resisted all treatment. The law of “relegation," 
which prescribed that all habitual offenders should l)e sent back to 
the ])enal colonies, has not worked well. The results of deporta- 
tion generally have been most unsatisfactory. In Cayenne, in 
French Guiana, which has a climate deadly alike to convicts and 
their guardians, tho hoj)od-for colonial development has proved 
disapiKjinting. Even in New Caledonia, to which upwards of 
30,000 convicts have been sent, and whore the conditions are far 
more favourable to colonization, since it possesses a fruitful soil, a 
splendid climate, and unlimited mineral wealth, little substantial 
advance has lascn made. Some miles of road open for wheel 
traffic, a few tliou.sand acres brought under cultivation, and one or 
two mediocre public buildings in the capital, Noumea, sum up tho 
achievements of this vast amount of labour provided gratis for the 
improveiiicnt of the colony. France is encountering all the ob- 
jections that led to the abandonment of deportation by Great 
Britain. It has been inordinately costly, iinenual in incidence, 
and barren of substantial results in the rehabilitation of the 
criminal exiles, who, as free immigration has increased, have 
become more and qioro distasteful to their fellow-colonists, 
'nio climax will come wlion the free settlers outnumber the 
liberated, and the colony refuses to*be further contaminated. 



’ PRISON D ] 

6. Oermany . — The unified German empire has not as yet 
adopted one svstem of prisen treatment, and its various component 
kingdoms still retain inde^Hsndence in views and praotice. 

Baden has a well-known cellular prison at Bruchsal, but separa- 
tion is not imposed for more than four yearn, and associated 
labour is carried out in another quarter of the prison. 

Bavaria has four cellular prisons, the chief being at Munich and 
Nuremberg, but the collective system also obtains. 

BrvMia having declared for the cellular system and constructed 
the well-known Moabit prison in Berlin, those of Katibor in 
JSilesia, of Herford in Westphalia, and of Graudenz, Breslau, 
Werdeu, and Cologne have been added since. Frankfort has a good 
prison on the Pentonville (Loudon) plan ; so has Hamburg ; and new 
buildings have been erected at Wolilau, Siogburg, Breslau, and 
Miiuster. Separate cells in Prussia had increased in 189() from 
^247 to 6573. The cellular rdgiitic is applicable to xtrisoners between 
18 and 30, and to first ottenders of 60 years of age, the term being 
fixed by the governor of the gaol, but never exceeding throe 
years. 

Saxony established a penitentiary at Zwickau in 1850, and in its 
earlier management exhibited exaggerated kindness to its inmates. 
Both the cellular and the associated systems obtain. 

Wiirteinberg has accepted the cellular system. There arc 
prisons for females at Ueilbronn, and for males at Ludwigsburg 
and Stuttgart ; in Wiirtemberg itself the rtgime is collective. 

7. UoUawl has followed her nearest neighbour Belgium, and 
has now at command seitarate cells sufficient to receive the wdiole 
number of her prison population. The system of unbroken 
seclusion, prolonged to five years, is maintained with strictness. 
The prisons of Alkmaar and Breda have been enlarged, and the 
new Duildings exhibit all the most recent improvements : the cells 
are lighted with electricity, iK*rfcctly ventilated and warmed, and 
furnished with every convenience. I^rison labour embraces all 
kinds of handicrafts, and the X)risoncrs* earnings are divided into 
three j>ortion8 — one of which goes to the State, a second is at the 
disiiosal of the prisoner while incarcerated, or of his family outside, 
a tnird is paid nim on discharge. This system obtains throughout 
the Dutch prisons at The Hague, Rotterdam, and elsewhere. 

8. lUihj , — Although accepting the i)rinciple of cellular imprison- 
TiKut, Italy has not adopted it largely, partly from want of funds, 
Aud not a little because the current of thought has set against it, 
•one leading criminologist, Eurico Ferri, having stigmatized the 
separate cell as “ the greatest crime of the 19th century.” In the 
188 central jirisons appropriated to accused persons and those 
sentonced to quite short terms there arc only 13 on the cellular 
jilan, and three others have a cellular quarter. The .same 
jU)plics in the smaller local prisons known as i mandanvenidli. 
The really penal establishments are 77 in number, the great 
ergastolo of San Stefano being one. Agricultural labour for 
convicts has been tried in colonies of c.oaBi (or those pro- 
visionally released) planted out in the islands of the Italian 
.archipelago. There are three of soitie importance u]ion Pianosa, 
Gorgona, and Capraja, one also on Monte Cristo and in Sardinia, 
several at Castiadas near Cagliari, at Bitti and Tre Fontane. These 
<*olonies are said to have been largely 8elf-.sup])orting, to have 
raised wine, cereals, and stock, and to have added to the develop- 
iiient of the country by road -making, land reclamation, the build- 
ing of breakwaters and river dams. Another view is tliat these 
colonies of coatli aie a curse to the country, that their denizens 
live for the most part in idleness, that they set di8ci]>lino at 
4lefiauce, and terrorize their neighbourhoods. A marked feature in 
Italian criminality is the steady increase of recidivism, traceable 
by some to the faulty and demoralizing prison system of the 
country; others blame the ]iractice of imposing sentences too 
short to be deterrent or to admit of the imxirovement of the 
•offenders. A later experiment in the coercion of the recidivist, 
whereby the most determined were exiled as coatti to Assab in 
Abyssinia, whore they were subjected to a very rigorous regimv^ 
lasted only eight months, as the whole number within that time 
had died or wore invalided. Many Italian prisons, cs])ecially those 
of Naples, Venice, Parma, Mantua, Cagliari, and other large towns, 
*re said be of a most unsatisfactory cliaractcr, and the jieni- 
tontiaryof Civita Vecchia is still more strongly condemned os a 
hotbed of vice. 

9. Norway and Sweden . — Prince Oscar of Sweden was one of 
the earliest adherents of cellular imprisonment, and at his urgent 
representation jKjnitontiary reform was warndy espoused in 1841. 
His influence is still felt, and the system in force in Norway and 
Sweden is progressive from strict separation to work outside the 
•cell. There is a good prison at Christiania, another at Bodsfaengslot, 
and a fortress prison on the associated })rinciple at Akershns for 
life-prisonei*s and recidivists. Serioim crime in Norway tends to 
diminish, but the lesser offences have increased considerably, wdiile 
reconvictions are very numerous, and the percentage of recidivists 
is for thefts alone from 34 to 86. Swedep, which adopted the 
•cellular system in 1842, has now cells sufficient for prisoners 
sentenced to two yeais and lesf. There are three principal central 
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prisons, one at Lutigholm near Stocxliolm, a second at Malmb, 
and the third at Nya Varfet near Gothenburg. In these as well 
as in the dcjiartmental and local prisons the system is one of com- 
plete isolation by day and night, but for sentences of more than 
four years the rule is associated work in the open air, with 
night separation. The cellular system is Insing extended to the 
prisons of Norrkbping and Gothenburg. In no case does the rule 
of cellular separation last beyond three years. It is claimed 
that the number of conviction.M is on the decrease in Sweden, but 
I'ccidivism is frequent, amounting to 30 jjer cent, of the whole. A 
very substantial growth of juvenile crime is officially recorded in 
Sweden. One excellent agiicultural colony for youthful offenders 
exists at Hall. 

10. Portugal . — ^There are three or more cellular x>i'isons at 
Lisbon, Coimbra, and Sautareni, and the system of strict sejuira- 
tion when first adopted in 1884 was exx^octed both to aiuona and 
deter. These hoi^es have proved illusory, although the imprison- 
ment has lioeii {prolonged to eight years for most serious offences. 
l)ei)ortatiou is a penalty always included in the Portugnoso code, 
^(1 it is still xjractised under the idea that it will regenerate the 
individual and develop colonization, but the results arc unsatis- 
factory. There are now three x^ciiul colonics on the west coast of 
Africa— Moasieo, Nana Candongo, and Caznengo in the province 
of Angola ; and liberated convicts there are granted concessions 
of land. Dex>bt8 of exiled convicts exist also at Loanda and 
Bcnguola. Traiisx)ortati4)n has been tlecveed for recidivists, the 
relegtU.^ of the French law, but no very sanguine hopes are held 
of the success of the system. 

11. Bussia. — The subject of x»enal discipline in Russia covers a 
wide area, owing to the inclusion of political with purely criminal 
offences, the enormous number for wdiorn X)ri8oiis arc needed under 
existing laws, and the severe character of the X’cnalty most largely 
iiiflicted. The total prison poxuilation for whom accommodation is 
reexuired amounts to 100,000 males and 1 3,000 females, a total which 
does not include children who accommpany their parents. Fur these 
vast numbers 883 x»risou8 exist, nearly all of them till quite lately 
<lisgraeelully bad and terribly overcrowded. Drastic reform was 
im Iterative, and between 1885 nnd 1891 eleven millions of roubles 
W'ere s|>ent on new buildings and the imx>rovcTiient of the old. The 
new cellular prison, “the Central,” of St Petersburg, is a model 
of construction, with all the latest axqdiances ; but the Belgian 
cellular regime is unforced with uncompromising severity. For 
some 300 years Russia has emjdoyed Siberian exile us almost the 
only method of secondary x'^unishment, but at lost sentiment has 
declared againft a system wliich has inflicted countless sufferings 
uXKjii hundreds of thousands, and by transporting some 30,000 
souls aniiuaMy lias added 50 per cent, of the criminal class to tlie 
XK>pulation of Siberia. But tne Government would not surrender 
the principle of deportation, and as a later cxxKJriment has directed 
the stream of exiles by sea U)>on the semi-arctic island of Sagbalien, 
with the object of creating a new great penal colony iix>oii its 
inhospitable shores. The attempt a})X>carB to liavc been a failure. 
The island has xu’oved quite unsuitable, owing to the. rigours of the 
climate, the ])overty of the soil, and the scarcity of food. Great 
administrative errors were made, the wi*ong sites for settlement 
chosen, tlie WTong x>pr»ons- - the aged and weakly — too largely 
selected as cnlonists. The moral and social condition of the con- 
vict poxiulation is reported to be abominable — drink, gambling, 
and the worst vices being everywhere prevalent. A high Russian 
official has thus summarized the situation : “The life led by the 
convict exiles at Sagbalien is a frightful nightmare. It is a 
medley of debanebery, insolence, and impudence, coexistent with 
true suffering and indescribable iirivations.” The general con- 
clusion arrived at by comjtetciii authorities is that Saghalieii is 
‘‘a ghastly failure.” The day cannot be far distant when a mure 
intelligent system will rcidaee all these costly and fruitless experi- 
ments. 

12. Spain.-— Affer many abortive attemids and long years of 
neglect, Sx)aiu took iixi penitciitiarj' relbrm seriously in 1876, in 
wbicli year a new cellular ])rison to aecomiiiodatc 1000 souls was 
decreed for Madrid. Since then eighteen cellular x»riaons have been 
built and others designed. Premdioe^ or x»» isons for long terms, akin 
to the British convict establishments, exist througluMit^ Spain. 
Ill them a harsh, merciless system prevailed, and prisoners' labour 
W'as leased out to eonlraelors. Presidios beyond the confines of 
the kingdom have, been maintained for long years, as at Melilla 
and notably at Ceuta. The system varies between great severity 
and oxciWive leniency. At Ceuta there is an average of 2500 
inmates sentenced for life or long terms {radena pcrpdwd or 
cadewf trmporaf). At first they are kcj»t in close confinement, 
and then granted liberty, at first conditional, but afterwards 
complete, except for having to remain in Ceuta. 

13. Switzerland.— T]ni cantonal constitution of Switzerland luis 
X)roduced great variety in penal methods. Some are (|nite. abreast 
of the best modern ideas. Cellular iraxnisonxneut is very generally 
the rule. There are excellent X’risons at Geneva, Ziiricli, Neu- 
chatcl, Ba.sel, Lausanne, and Lensburg. In the canton of Bern 
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tho progressive system is the rule, with strict separation in the 
first stage, followed by labour at large and intermediate prisons. 
In the canton of Ticino there is a good cellular prison at Bellinzona, 
and the longest term of strict se(>aration is for throe years. 

14. United States , — The penal system of tho United States is 
perhaps the most advanced and also the most backward in the 
world. At ono end are tho numerous ])ad county gaols, and tho 
horrors of the convict lease system in the Southern states,^ now 
nearly extinct ; at tho other tho modern and well-ecpiipped 
reformatories such as Elmira and Concord. Tho worst feature is 
the indiscriminate association sometimes seen of all inmates, 
boud and free, tho convicted and accused ; oven witnesses against 
whom there is no shadow of a charge are sometimes imprisoned 
among felons. Nor is it only in distant corners of the great 
continent that this criticism applies. The local gaol in the city 
of New York, “tho Tombs,*’ a Imuso of detention for prisoners 
awaiting trial, was described only a few years ago in an official 
report to the state Legislature as “ a disgrace. ... It is defective 
in every modem appliance. It is dark, damp, and ill- ventilated 
.... worst of all is the hideous system of keeping two or three 
men in a coll . . . .a means of indescribable torture to a docent 
man, and a prolific source of vice and crime to a criminal. Such 
treatm<mt of dogs would bo gross cruelty.” This building has 
since been pulled down, a now and better one taking its place, and 
at least the worse features referred to in the official report have 
been done away with. The administration of prisons rests 
mainly with the state authorities, and there is no federal or 
general system whicli would introduce uniformity of treatment. 
Some of the state prisons are models of cleanliness and good order, 
built on the best and most imposing lines, with large, comfortable 
cells and an abundance of light and air. The earnest desire of 
most prison administrations is to develop industrial training and 
trade profits side by side with mildness of treatment. The latter 
Hometimes lapses into methods which are not usually thought 
compatible with prison discijdino, such as the permission to play 
on musical instruments, tho holding of concerts, the privilege of 
smoking and chewing tiihacco, of receiving baskets of provisions, 
novels, and newspapers from friends outside. Tho actual effect of 
prison treatment upon crime is doubtful. (A. a.) 

Pritchardf Charles (1808-1893), British 
astronomer, was born at Brixton on 28th February 1808. 
At tho ago of IG he was taken away from school and left 
practically to his own rosources. Two years later ho was 
enrolled as a sizar at St John’s College, Cambridge, where 
ho graduated in 1830 as fourth Wrangler, In 1832 lie 
was elected fellow of his college, and in the following 
yoJir he was ordained, and became headmaster of a private 
school at Stock well, a post which ho resigned in 1834 to 
undertake tho headmastorship of Clapham Grammar 
School, which he held till 1862, when he retired to Fresh- 
water, in the Isle of Wight. For the next seven years he 
took an active interest in the affairs of the Royal Astro- 
nomical Society, of which he became honorary secretary in 
1862 and president in 1866. His career as a professional 
astronomer began in 1870, when ho was elected Savilian 
professor of astronomy at Oxford. At an age when most 
persons would have been looking forward to relief from 
the labours of an active life, he not only embarked with 
enthusiasm U{)oii his professorial duties, but set himself 
vigorously to the task of original investigation. At his 
request the University doterniined to erect a fine equatorial 
telescope for the instruction of his class and for the purpose 
of original research, a scheme which, in consequence of 
Warren do la Rue’s munificent gift of several valuable 
instruments from his private observatory at Cranford, ex- 
jianded into the establishment of tho new University 
Observatory. At de la Rue’s suggestion the first research 
undertaken by Pritchard was a determination of the 
physical libration of the moon, or the nutation of its axis, 
an investigation in whicli the photographic method seemed 
to offer conspicuous advantages. Some thousands of 
photographs were taken and measured ; but although im- 
I)ortant conclusions bearing on the applicability of photo- 
graphy to accurate astronomical measurements were deduced 
in the coarse of the work, tho final results with regard to 
the moon’s libration were never published. In 1882 
Pritchard cownenced a systematic study of stellar photo- 


metry, a branch of astronomy in which up to that time 
very little had been done (see Pickeuinq). For this pur- 
liose he employed an instrument known as the wedt/a 
photometer (see Photometry, Stellar, and Mem, 
vol. xlvii. p. 353). In his Urarwnustria Nova Oxoniends^ 
published in 1885 at the Clarendon Press, this work was 
extended so as to include the stars of Argolander’s Urano- 
metria Nova from tho North Polo to about - 10“ declina- 
tion. It is thus confined to stars not fainter than the sixth 
magnitude, and includes in all 2784 different objects. In 
recognition of this important contribution to stellar 
photometry he was awarded the gold medal of the Royal 
Astronomical Society in 1886, conjointly with Professor 
Pickering. On the completion of this research he deter- 
mined, for the first time in the history of astronomy, to apply 
the photographic method to tho determination of stellar 
jjarallax. With the object of testing the capabilities of the 
method, he took for his first essay the well-known star 61 
Cygni, whoso jiarallax had already been attacked by several 
investigators employing other methods ; and although the 
accuracy of his results was afterwards seriously called 
in question, they agreed so well with those of previom^ 
investigators that he was encouraged to undertake the 
systematic determination of the paraUaxes of stars of 
the second magnitude, the results of which are contained 
in the third and fourth volumes of tho Ihiblications of the 
Oxford University Observatory. Apart altogether from 
the value of tho actual ])arallaxo8 obtained, this work must 
be considered an important contribution to a.stronomy, as 
showing the possibility of employing ^ihotography in such 
delicate investigations. When the great scheme of an 
international survey of the heavens was projected, he uiK^er- 
took a share in it. Tho zone between 25“ and 3U north 
declination was allotted to him, and at tho time of his death 
some progi’css in the work had been made. Pritchard 
became a fellow of Now College, Oxford, in 1883, and an 
honorary fellow of St John’s College, Cambridge, in 1886. 
He wiis elected a follow of the Royal Society in 1840, and 
in 1892 was awarded ono of the Royal Medals for his work 
on jihotometry and stellar |>arallax. His death took place 
on 28th May 1893. (a. a. r*.) 

PrIttlOWelli a parish in the South-Fastorn parlia- 
mentary division of Kssex, England ; the village is 
mile north-north-west of Southend. The railway station 
is on the Great Eastern Railway. Population (1881), 
7979; (1891), 12,333; (1901), 27,181. 

PrivaSy chief town of dejiartiEent Ard6che, France,. 
378 miles south-south-east of Paris, with terminal station 
on branch lino from Lo l^ouzin on the railway from Lyons 
to Niines. It is situated near the Orw^zc, here joined by 
the Mezayon and Chazalon. A college, normal schools, 
library of 5000 volumes, mincralogical museum, hospital,, 
and lunatic asylum for the dejiartments of Ard^cho and 
Drome are the princijml local institutions. Manufac- 
turing establishments include several silk-mills, forges, 
and foundries. The rearing of silk-worms and the 
cultivation of tho mulberry are widespread industries. 
Tho important mining concession of Lac yields some of 
the finest iron ore in France. There is much commerce 
in silk, tanned leather, game, chestnuts, and fruit preserves. 
Population (1881), 4203; (1891), 4012; (1901), 7661. 

Privas, one of the strongholds of tho lleformod faith, suffered 
terribly during the wars of religion. Ineffectually besieged by 
Montponsior in 1574, it ptissed in 1619 into the possession of a 
Bomaii Catholic noble. A general rising followed, and in 1629 
it was besieged and taken by Louis XIII. and Richelieu. In 
revenue for its resistance the captors reduced it to ruins, and 
the king decreed that it should not be again inhabited. A few 
years later, howoven some of tho towns^oplo crept back, and it 
was again repeopled: Some ancient Gothic- fronted houses, which 
escaped the general destruction, am still standing. 



PrlJCraili Pbizrexoi, Faezdba, or Peezebin, chief 
town of a sanjak in the vilayet of Kohsovo, European 
Turkey, situated on the Bistritza, near its junction with 
the White Drin, 60 miles east of Scutari. Among the 
mosques is the ancient Servian cathedral of Sveta-Pctka. 
The old royal castle has been restored. Besides a manu- 
factory of firearms, the town has an active general trade. 
Population, about 35,000, almost entirely Albanian, and 
ehiehy Mussulman. 

Prjevaisk (Pezewalsk), formerly Kaeakol, a dis- 
trict town of Russian Turkestan, in the province Soini- 
ryochensk, 8 miles from the southern coast of Lake 
Issyk-kuL Prjovalsky, the Russian explorer in Central 
Asia, died here, and a monument has been erected to 
his memory. It is a growing town, and had in 1897 a 
population of 7987. 

Prjevalsky, Nikolai Mikhailovich 

{1839-1888), Russian traveller, born at Kitnbory, in the 
government of Smolensk, on 31st March 1839, was de- 
scended from a noble Cossack family. He was educated 
at the Smolensk gymnasium, and in 1855 entered an 
infantry regiment as a subaltern. In November 1856 ho 
became an officer, and four years later lie entered the 
academy of the general staff. From 1864 to 1866 he 
taught geography at the military school at Warsaw, and in 
1867 ho was admitted to the general staff and sent to 
Irkutsk, where he started to explore the highlands on the 
banks of the Usuri, the great southern tributary of the 
Amur. This occupied him until 1869, when ho published 
a1)ook on the Usuri region, partly ethnograijhical in char- 
acter. Between November 1870 and September 1873, 
accompanied by only three men and with ridiculously small 
js^cuniary resources, ho crossed the Gobi, reached Peking, 
and, pushing westwards and south-westwards, cx])lored the 
Ordos and the Ala-shan, as well as the uj)])or part of the 
Yang-tso-kiang. By this remarkable journey he ])roved 
that, for resolute and enduring mqn, travelling in the 
Central Asian plateaux was easier than had been su])]»osed. 
The Russian GtiOgraphical Society presented him with the 
groat (Constantine modal, and from all parts of Eurojxi he 
rocei\cd medals and honorary diplomJis. The work in 
which he embodied his researches was immediately trans- 
lated into all civilized languages, the ICnglish version, 
Mcyi^golia^ tJw Tamjnt Country^ avd tlva ^^oUtades of 
Nortlwrn Tibet (1876), being edited by Sir Henry Yule. 
On his second journey in 1877, while endeavouring to 
reach Lhasa through east Tui-k(\stan, ho discovered the 
great lake Lob-nor (^.t;.), which hail not been visited by 
any Ettroi)ean since Marco Polo. On his third exixjdition 
in 1879-80 ho yxsnetrated, by Hami, the Tsa-i-dam. and the 
great valley of the Tibetan rivor Kara-usu, to the vicinity 
of Lha.sa, when he was turned back by order of the 
Dalai-lama. In 1883-85 he undertook a fourth journey 
of exploration in the wild mountain regions between 
Mongolia and Til)et. On these four exj^oditions he made 
oolloctions of plants and animals of inestimable value, 
including nearly twenty thousand zoological and sixteen 
thousand botanical specimens. Among other remarkable 
discoveries were those of the wild camel, ancestor of the 
domesticated si)ecios, and of the ancestor of the modern 
horse prjeioahJdi)^ which some two hundred years 

ago inhabited Russia and Poland. Prjovalsky’s account 
of his second journey. From Kvlja^ across the Tian-Shem, 
to LoJhinxyr, was translated into English in 1879. In 
September 1888 he started on a fifth expedition, intending 
to reach Lhasa, but on 20th October lye died at Earakol, 
on Lake Issyk-kul. A monument was erected to his 
memory on the shores oi the lake, and the Russian 


Government changed the name of the town of Karakol to 
Prjevalsk in his honour. (e. i. c.) 

PrOC0SS> — Until the last quarter of the 19th century 
reproductive jjrocesscs, save as regards line reproduction, 
can hardly be said to have had an existence. Paintings, 
drawings, and engravings which it was desired to put into 
a form which by means of the printing-press could be 
multiplied indefinitely, had to go through a process of 
interpretation by an engraver or draughtsman, wlio on a 
metal plate, a block of wood or stone, gave a rendering 
of the original subject to the best of his }K)wer. The 
means at his dis}x)sal were linos and dots, which, vary- 
ing in their thickness and proximity, expressed dark 
or light passages in the scheme of light and shade of the 
original It will readily be understood how such intci- 
})retations would vary. An engraver with fine art instincts 
would produce a result as distinct in character as an 
engraving as was tlic original as a painting or drawing, 
and engTfivings were sought after as works of art, ancl 
treasured for their artistic qualities. But engraving of 
this kind took time. Years were devoted to the ])roduc- 
tion of one steel or copiKir plate, while wood engravers who 
were artists could only work on a block when in the mood ; 
and for that mood the publisljcr had to wait, and he grew 
impatient and was willing to accept rapid interpretation of 
originals by men who could i)r()ducc them under other than 
artistic conditions. But the pain of the artist at the bad 
rendering of his original was often great, so that he, not 
less than the publisher, though for another reason, hailed 
the attempts that were l)eing made to rei)roduce his work 
mechanically without the intervention of the translator or 
interpreter. The ideal of an artist would naturally be a 
reproduction of his work in facsimile, whicdi relAinod all, 
or as many as possible of, the individual characteristics of 
liis work j and to give him this was the aim of the school 
of wood engravers which originated in the United States 
and made a last stand to maintain the {)ositiou of their 
art in the iielit (ff book illustration. By a system of 
extremely fine work the American wood engravers were 
able to keep much closer to the tones of an original than 
had ]»reviously been ]>ossible ; but the result was obtained 
at the .sacrifice of the artistic rendering of the best old 
engravings, and was so mechanical in its character that 
when it came in contact with a real mechanical ])rocess the 
engraving could not hold its ground, the enormous diil’er- 
ence in the cost of production being a factor of suflitnent 
imi)ortance in itself to make it im])o.ssible for the engraving 
to retain the field. A similar <lovelo]>ment had been going 
on in the other branches of engraving. The steel plate en- 
graven and the etcher, to -whom hatl lx*.cn entrusted the 
interpreting of works of art first ]>roduced in other forms, 
found theuLselves faced by mechanical reproductions in 
plate form 'which, while ])re.scrving more of the character of 
the original w^ork, were ])roduced in much Jess time and at 
a greatly reduced cost. It has thus come about that the 
last quarter of the 19tli century witnessed the disj>osscs.sion 
of the hand engraver from the field of interpretative en- 
graving, and the occupation of his position by the chemist 
and the mechanician, (See En<^iiavinc;.) 

The term “ process,” which has come to be apjhed to 
all mechanical rey)roductions, is a somewhat unfortunate 
one, iua.smuch as it is descriptive of 
From time to time various names have l)een 
given to its varying forms, indicative eithi*r of the nanuj 
of the inventor or of some j»cculiarity of method. Zinco- 
graphy, Gillotype, Photogravure, Heliogravure, llcliotyi)e, 
Phototype, Allxjrtype, are illustrations of the kind of 
name given often to very slightly varying applications of 
the same principle, but usage has come to apply the term 
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to any printing surface that is produced by 
chemieal and mechanical means. 

The whole of these processes may be arranged under 
three heads — 1. Belief ; 2. Intaglio ; 3. Planographic. 

1. Relief Processes. — An engraving in relief is one in 
which the jirinting surface stands up ilbove the surround- 
ing ground. Its typical form is presented by the mov- 
able letter of the letterpress printer. The history of its 
development is really the history of photography ; for whilst 
attempts were made to obtain results without the aid of 
photography, by drawing upon plates with prcjiared chalk 
or ink, “ rolling them up ” with printer's ink and etching 
away the ground with acid, as in the case of Zincography, 
the real progress of all process has been upon the lines 
of photography; and to the two Frenchmen, Niei>ce and 
Daguerre, the first a mechanician and the second a photo- 
grapher, may bo attributed the origin of the modern 
mechanical and cliemical processes. These two men were 
both born towards the end of the 18th century. 

Speaking broadly, all the modern “ processes ” are the 
outcome of a discovery that a preparation of albumen and 
bichromate of 2 >otash could l>e hardened by exix)sure to 
light, and that as a photographic negative permitted the 
jmsage through it of light in varying degrees of intensity, 
so a film of the pre|)aration j^lacod under a negative was 
liable to bo hardened in varying degrees according as the 
light affecting it was intense or otherwise. This discovery 
governs the production of process blocks or jilates of all 
kinds. By its apjilieation relief blocks may bo made 
from drawings or engravings executed in line purely, or 
from drawings, or engravings, or iihotograjiha which are 
rendei-ed in graduated tones. 

The methods of reproduction of pure line work differ 
greatly from those for the reproduction of originals in 
tone, and they must be described separately. As 
blocka. necessity in securing a good result is 

the suitability of the original to be reproduced, 
it is desirable to make clear the character of a good 
original. This should bt^ of one tone or degree of colour 
all through. It may l3e all grey ; it is better that it be all 
black. It may not bfj black in parts only and grey in 
others. The lines of an original may bo of any variety 
of thickness, but in colour they must be uniform. It is 
necessary, therefore, for the draughtsman to stse that ho 
w-orks with a good black ink, or ink which will toll as 
black when it is exposed to the photographic plate. Inks 
of a warm tone — that is, inclining to red or orange — ^yield 
better results than cold inks which incline to blue. 

It is found in ])racti(;c tli.it most prepared liquid inks have a 
tendency to lose their iilackness by exposure to the atmosphere on 
the removal of the cork from the bottle. The ideal ink is one 
freshly ground from a rlry «!jike of colour when beginning work each 
day. Indian ink is good if well ground and kept sulliciently thick 
to assure the noccasary blackness. It has the advantage of not 
washing up when colour in washes is passed over it, but it must be 
used froshly ground. The addition of a little Indian yellow, burnt 
sienna or sei)ia, gives a warmth of tone to it and renders it 
nhotogi’aidiically more active. Bourgeois ink, prei)ared by M. 
Bourgeois of Paris, a2)}>ears to be i)repared with the admixture of 
some warm colour with the black base. It is a good ink for the 
purpose, and is jirepared both in solid and li(iuid form. Lamp- 
black gives good black lines ; so does ivory black, which is warmer 
in tone than lamp. Higgins’s Indian Ink or American drawing 
ink is an American ink made in liquid form whldi has the 
reputation of not fading by exposure, as most others do. 
Steidiens's Ebony Stain is a line black medium which does 
not clog the pen; if it Ihickons and dries, it cracks off and 
does not corrode the i)cn. The pen is not the only medium by 
which originals may be prepared for reproduction by line ijroce.ss, 

A brush brought to a fine i>oint is much preferred by some artists, 
as it yields a Tine leas monotonous than that given by a pen, though 
the brush cannot he used so freely. The paper used should imj 
smooth and as white as possible. A paper is made with a surface 
coating of white chalk, which admits of the use of a scra|)er to 
remove lines or to break tliem up. It is not passible to lay down a 


rule for the amount of reduction to made when [diotographing 
for the reproduction ; the finer the drawing the less should be the 
reduction mode. Usually a reduction to three-quarters or two- 
thir^ the size of the original is sufficient, but exxierienco is the only 
guide. Sometimes, where the lines are very fine and the drawing 
minute in character, an enlargement is desirable. Where drawinga 
are reduced too much, there is a tendency for the s[)aceB between 
the lines to fill ui), and to give a coai-sc, heavy result. Faulty 
drawing is not lessened by reduction. On the contrary, the fault 
becomes more evident, so it is desirable to make all nec-e-saary 
corrections in the drawdiig. 

The original drawing which has to be reproduced i» 
photographed to the size of the required block. The nega- 
tive taken is absolutely dense except where the lines of 
the drawing have affected it, and these are absolutely clear, 
admitting the unrestricted jiassage of light through them. 
A piece of planished copjier or zinc is prej>ared or ma<le 
sensitive to light by a preparation of albumen or gelatine 
and bichromate of potash spread ujion its surface. The 
negative is laid uxion the sensitized metal and ^daced in 
the light in the way an ordinary jihotograph is printed. 
The light passes througli the transparent lines of the 
negative and hardens the bichromate of jiotash beneath it 
Both negative and plate are then taken into a dark room, 
wh re the metal i)late is rolled with an inked roller, jilaced 
in a bath, and allowed to soak until the albumen and 
bichromate become so softened everywhere, except where 
the light has hardened them, that they all w^ash away, and 
nothing is left but tho hardened lines. The lines are 
dusted with a8i3halt, whi(‘h by heat is melted on to them, 
and makes a grouiul which resi.sts the action of acid. A 
coat of varnish is j^ut over tho back and edges of tlio 
plate, to ijrotoct them from the acid also, and only the 
spaces between the lines on tlie surface are left free to its 
action. The jjlato is then 2 >laced in an acid bath, which 
eats away the metal wherever it is exj>OMed ; but it leaves 
the lines of the drawing, wljich are jirotected by the 
hardened film standing up above the oaten or etched 
surface; and those lines, which corrcs|)ond to those of a 
wood engraving, are tho })rinting surface of the plate. The 
plate is mounted on a wood or metal block, the whole is 
made tyjie-high, and it can then be used along with tyj)© 
in the printiiig-i)re.ss. 

Various devices have been resorted to that effects of tone may bo 
obtained by means of tho simple line process. Grained mpers 
with a surface of chalk, upon which arc printed clusK-ruleu liuca 
crossing at right angles, or rows of dots ; these give the pa|>ers a 
heavy, flat “tone,” upon which a drawinjg can be made in 2)encil, 
chalk, or ink, and gradations of tone introduced by means of 
scrapers prepared for tho purpose, wliich remove i«irtialJy or 
entirely the black ruled lines or dots, leaving, if desired, high 
lights of pure white. A drawing on such 2>aper consi.sts of lines or 
dots, a combination of tho original lines or dots^of tlie ]»aper and 
those of tho drawing itself, the scraper splitting up lines into 
dots or removing them altogether. Tlie result is quite easily re- 
produced by the line process. 

Another method of obtaining a combination of tone and line by 
tho line process is by the use of what are known as Day 
** shades,” or sliading mediums. They are transparent films of 
gelatine wliich have upon them lines or dots in varying combina- 
tion in relief, so that they can bo inked up by a roller. When 
jdaced over a drawing, their transparency enables the operator to 
see exactly what passage he is dealing with, and he can by means 
of a burnisher impress the lines or dots of the shade upon any 
passage of the drawing ; these lines or dots then become part of 
the drawing, and are re])roduced in tho usual way. 

Pencil or chalk drawings upon simple white-grained 
paper, where the pencil or chalk jmssing over the ruts or 
hollows in tho pa 2 )er makes a mark on the top of tho grain 
only, are also reproducible by the lino process, but such 
drawi'ngs are apt to be unequal in colour and difficult to 
deal with. 

This difficulty Jed to the invention of a iirocess 
by Mr Henry Matheson, whq^ not having tho capital 
to work it, joined tho late Mr Dawson, sen., whose 
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sons continued to woift the process with Mr Matheson 
under the name of the Swelled Gelatine Process. It is 
based upon the discovery that gelatine, sensitized 
Sw 0 iM ijvith bichromate of jjotash, swells when placed 
in water, and swells in proportion to the 
amount of light to which it has boon exposed. 

A negative taken from a drawing which varies in tone, not 
being thoroughly black all through, varies in the quality of 
its transparent lines and dots ; and when a piece of paper or 
glass coated with sensitized gelatine is exposed to the action 
of such a negative, it is affected according to the amount of 
light the negative allows to pass. After making a print 
on such paper or glass, it is placed in a dish of water and 
the surface allowed to swell, which it does in varying 
degrees, the portion unaffected by the light absorbing most 
water and swelling most, the lines of the drawing not 
swelling at all This swelled print is then placed in a 
frame, and a preparation of plaster is jioured upon it to 
make a mould of its surface. ^Vhen this has set and the 
gelatine has been removed, this mould is filled with a j>re- 
iwiration of wax, which sets in a few minutes sufliciently 
for it to Ix^ released from its plaster mould. Additional 
wax is built up wdien necessary upon the “ whites,** as they 
are technically called — that is, the passages w’hich represent 
what will bo the liollows in the block — so that these may 
be as deep tis ^Kjssible ; and the wax mould is then handed 
over to the electrotyj)cr, who dejKjsits a layer of copixjr 
uiKJii it. Tluj lines and dots of this copjjer block, which 
when linished is backed up with metal and mounted, vary 
slightly in height, the n^sult being that the slightly low'or 
jjots do not come so closely in contact with the inking 
roller or with the paper, and so j»roduce a grey impression 
corrcs|K)nding to tlio greyuess of the original drawing. 

The drawl lack to the use of the process is that it is about three 
times as costly a.s the ordinary process. It is a nusthod much uv?d 
for the rcproauctioii of line aiKi stipple engravings, where iine clots 
and line.s are apt to he printed in delicate tones. The liiicst 
results by this method are jirodueiblo, however, by omitting the 
plaster mould and wax^mst stiges, and by coating the sensitized 
gelatine with plumbago or otln'i* impalpable metal preparation 
which will enable it to receive a <!oppcr dejiosit to (pialify it to take 
its j)laee in the electrotyjHJr’s bath, and so to get the needed thin 
coating of eoi)j>er from the surface of the gelatine itself ; but this 
needs to be done with the greatest of care, and is still more costly. 

The invention of lino proces.scs only stimulated the 
eftbrts to find out means wliereby tones might bo repro- 
du(?ed on blocks or plates that could be printed 
along wdth typo in the ordinary rapid printing- 
press. It 18 only jxissible to approximate to the 
printing of a fiat or graduated tone by producing a surfiicc 
that is broken up into some sort of granulated surface 
which shall ])re8ent a series of lines or dots that, when 
inked and im])ressed upon piper, shall by the vj nations of 
pn.)ximity and size give the impression of an unbroken 
tone. This necessitates the lines or dots being so small 
that the eye shall not at a glance ap})reciate the broken np 
character of the surface of the block. lifany efforts 
resulted in the production of what is known as the screen, 
which itself was only made ixissible by the invention of 
ruling machines of a delicacy previously unkuowm. A 
screen is made by coating a sheet of glass — which must be 
flawless both as to body and surface — ^with a composition 
analogous to the ground used by an etcher to coat his 
plate before drawing uixin it with his needle. The glass 
so coated is placed in an automatic ruling machine, of 
which the ruling ix)int is a diamond, and which can be 
adjusted so finely as to produce between 200 and 300 lines 
to the inch. The lines are ruled diagonally on the glass, 
and at mathematically equal distances from each other. 
The sheet of glass, after ^ruling, is treated with acid, like 
the plate of an etcher, and the lines where the ground is | 


cleared away by the diamond point are etched or bitten 
into it. The plate is cleaned uj) and an opaque dark 
pigment rubbed into the linos. Two such ruled sheets 
of glass are placed |^e to fact;, wuth the diagonally ruled 
lines crossing each other at right angles, the result being a 
medium or screejU Oontaining innumerable little squares of 
clear glass through which the light can pass, which it 
cannot do through the ruled lines, which are filled by the 
opaque pigment. To produce a half-tone block from a 
picture, a black and white drawing in tone, or a photograph, 
a negative is exposed in the camera in the usual W'ay, with 
this S(!reen quite close to it but not in contact ; and the 
subject is photographed on to the negative through tlio 
screen, and what is termed a screen negative is the result. 
It is a photograph of so much of the original as could 
affect the negative through the little clear squares of the 
screen, and represents the tones of it by innumerable dots 
and lines, the size and proximity of w^hich are regulated by 
the fineness or coarseness of the screen used. In the early 
days zinc was the metal used for these half-tone blocks ; 
but exi)erience showed that though more difiicult to etch 
to the necessary depth, the closer, denser texture of copi)er 
rendered plates of this metal much more suitable for the 
jjroduction of the best blocks, and zinc now is used only 
for inferior blocks. Whichever metal may l)e used, a sheet 
of it, most carefully planished, is sensitized with a coating 
of gelatine or lish-glue and bichromate of potash, and 
exposed under the screen negative to the action of light, as 
iu the ordinary method of i)hotographic jjrinting. *rhe 
action of the light, as pn*viously cx})lained, hardens the 
gelatine film, the i>ortion not so hardened being removable 
by waUir. The jdato with the hardened lines and dots is 
ex]K)sed to heat and they are burnt in u]>on it, to enable 
tile means of resistance to bo set up to the action of acid. 
The plate is placed in an acid bath, wdiicli, is rock(*d to and 
fro to prevent the air-bubbles produced by the acid action 
from settling upon the surface of the plate and interfering 
with the regular action of the acid. Wherever the surface 
of the plate is free from the lines and dots, it is bitten 
away by the acid, and the lines and dots are left in ndiof. 
This first biting in the bath produces a rather rough general 
impression of the original, and is termed “ rough etching.** 
*ro jirodiice finer results, and to bring out the contrasts of 
black and white so necessary to a good rejiroduction, the 
block has to go througli jirocesses of stctjipiiig out and 
rebiting similar to those of etching an intaglio plate. 
This “ line etching ** calls for the artistic taste and judg- 
ment of the craftsman ; and with a good ])hotograi>h to 
work from, the final (piality of a block will turn almost 
entirely upon its Ireatimmt liy the fine etclier. 

One risk that has to be most carefully guarded against is 
the undorbiting of the lines and dots which fonii the jn inting 
surface. As soon as the acid has eaten its way downw ards 
jnxst the protecting surface film, it will attack the sides of 
the upstanding dots as w’oll as tlic ground that supiM)rts 
them, "with the result that they become w'cakent‘d and 
rendered liable to break off in the process of printing, as 
well as to make the obtaining of elcctroty])es from the 
blocks a matter of extreme difiiculty, the nuderhitten 
points breaking or tearing away in the mould. To avoid 
this undorbiting in the course of etching and i-c ctching^ a 
fatty ground is laid over the surface of the block t^acli time 
it is etched ; by exposure to heat this ground is sulliciiuitly 
melted to permit of its running down tlie sides of the 
upstanding ix)inta, and so giving them tin? required protfuv 
tion. When completed, the copper plates are mounted on 
w’ood or metal blocks, type-high, for use with type in tlic 
printing-press. 

The name by which this process of making tone relief blocks 
Is most generally known is the Mciscnlun-Ii procesjj, troni Herr 
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Meisenbaoh, of Munich, who first brought it prominently 
forward in Enro|)e. It was greatly improved upon by Messrs 
Angerer and Goschl, of Vienna ; but the great aavance was due 
to ^e improvements made in the manufacture of the screens by 
Mr Mux Levy, of Philadelphia, who made it possible, by his 
improvements in the ruling machines, to produce screens of a 
fineness not previously practicable. 

The chief objection to this process is its inability to reproduce 
the extremes of expression employed by the artist in black and 
white : actual white is impossible, and delicate tones, such as are 
characteristic of skies, are destroyed by the cross-bar lines of the 
screen, which cover down all light passages and rob the repro- 
duction of that brilliancy which characterized wood engraving. 
It is true that the addition of hand engraving can be r^rted to in 
the case of the process block, and lights and other varieties of tone 
and form introduced, but this can only be done on blocks ot very 
fine texture, and the coat of reproduction is greatly increased by 
the introduction of such handwork by the engraver. 

The most important develo])ment of the half -tone 
process is in the direction of the reproduction of works 
in colour rendered possible by the researches of 
riMve- artists and scientists. It will be suifiicient here 
Mo^. explain the general principles upon which 

the three-colour jirocess is bas^. It has long 
been an accepted theory that all combinations of pigmental 
colour exhibited in pictures, flowers, or any other form 
resulted from a combination in var 3 ung quantities of what 
are known as the three primary colours, red, blue, and 
yellow, and that if it were jwssible to get at the exact 
amount of each colour necessary to its formation, any 
possible tone of colour might be produced by blending the 
jirimary colours in the necessary proportions. But the 
human eye has not been able to analyse tones of colour 
with sufficient accuracy to settle what projwrtion of each 
jirimary colour goes to the making up of a given tone. 
Such analysis, however, has been rendered practically 
l>ossible by photography. The white light of daylight is 
the result of a combination of rays of coloured light, which 
for our purjjose we may describe as being rays of blue, 
red, and yellow. It is interesting to note that the com- 
bination of these three colours, in varying proportions in 
the form of rays of colour, combine to produce white light ; 
but the combination of the same three colours in the form 
of pigment results in black. ^ Tlie prism which breaks up 
the combination of coloured rays shows that when the 
light rays do not contain the necessary combination of the 
rays of the three jirimary colours, white light no longer 
results, but that separated they give “all the colours of 
tho rainbow.” The various colours of objects are the 
result of the fact that surfaces have the power of absorb- 
ing and reflecting certain of the coloured rays only which 
strike them, and that tliey are unaffected 1)y the others. 
Thus the green leaf absorbs and reflects the blue and 
yellow of white light, leaving the red unaccounted for. 

The photographer has utilized these facts and theories 
by inventing of various substances, which, owing to 
their nature, absorb and refuse jmssage to certain coloured 
rays, while permitting the passage of others, just 6is 
a charcoal filter will keep back certain substances in 
water, but allow tho water itself to pass through it. So a 
pho<iographic filter of a certain colour will absorb and stop 
the passage of red and blue rays, while permitting the 
I^age through it of the yellow. Another filter will 
similarly absorb and stop the yellow and red rays, while 
permitting the passage through it of the blue. It will 
then be readily perceived how, when a picture or other 
coloured object is placed before a camera, with one of 


^ As a matter of scientific analysis, tho primaries of \vhite light are 
ret], green, and purple, but the pigmental primaries are red, yellow, 
and blue ; and as we are in this paper dealing with pigmental results 
only, it will simplify the theory, and render it more intelligible, 
if we treat it from the pigmentid point of view, and speak of the 
primary colours of the artist rather than those of the scientist. 
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these filters between it and the exfkised negative, the rays 
of light of the colour which can jiass through the filter to 
. the negative will be the only ones which can affect it, and 
that it is possible in this way to secure on three separate 
negatives a record of the blue, red, and yellow rays which 
are reflected from its coloured surface by any object placed 
before the camera. These three negatives may then bo 
used in the ordinary way, and, by means of the ruled 
screen already described, three half-tone blocks produced, 
which, when printed one over another with coloured inks 
corresponding with the three primary colours, give approxi- 
mately a reproduction of the original in its true colours. 

It was os far ba<‘.k as 1861 that tho su^cstiou was made, at the 
Eoyal Institution by Mr J. Clerk-Maxweill to reproduce objects in 
their natural colours by 8Uijeriin}x>8ing the three primary colours. 
Later Raroii Kansomut, of Vienna, Mr Colleii, a gentleman who 
taught drawing to Queen Victoria, and two FreiKihmen, Messieurs 
Chas. Cros and Ducos du Nauron, carried on tho idea and made 
ox|)erinierits with the aid of photography, whicli wcio still farther 
develo^l in Germany by Professor Uusnik, of Prague, Dr Vogel, 
of Berlin, and others ; but it was in America that trie firat three- 
colour blocks for letterpress ])rinting were made, Mr Ives, at 
Pliiladelpliia, being their maker in 1881. 

This three-colour relief jiroccss is yet in its infancy, but 
already its development is such tliat no doubt remains as 
to its ultimate success. The first great practical difliculty 
which had to bo overcome was to produce three screen 
blocks which could be printed one over tlie other. Wore 
the screens of each block used at the same angle, the lines 
and dots would print on the top of one another ; but a 
great deal of the colour result dejicinds upon a considerable 
jiroportion of each colour lioing on the white pajier^ 
Artists and jjeople who work with colours know w'ell that 
much purer and more brilliant results ai’c yiroduced by 
placing touclics of colour side by side than one over 
another ; small yiatches of red and blue placed side by side 
yield to the eye a purple of much greater purity and beauty 
than the same touches of colour w^orked one over the other. 
Consequently it was found necessary to turn the screen at 
a different angle for each block, so that the lines should not 
fall on each other but sliould cross each other ; but the risk 
of this is that, used at certain angles, the crossing of the 
screen lines will i:)roduce what is knowm as the irmH* 
a7ifif/ue result. Dr A'ogel took out a jiatent in Great 
Britain for the process, and he therein stated that the 
screens should he used at certain stated angles. He alst) 
jiroposed to use single-line screens, similar to tliose used 
by Mr Ives at Philadelphia, instead of cross-line ; Imt it has 
since been found that the cross- or double-line screens can 
he used with better results than single-line ; and that the 
angle at which they can be used may vary, but it is well 
that the lines should cross each other at an angle of some- 
w^herc about 30®. 

Filters arc mode in a dry or wet form. The dry filter is' 
made by spreading a film of gelatine or collodion, tinted by an 
aniline colour, upon a piece of glass. The wet filter is - - 
a cell or trough made of two sheets of glass, sealed 
all round and filled with water tiificd with an 
aniline dye or colour. The accuracy of the tint of tlio colour- 
filter may be tested by tlio spectroscojw, or by an instrument 
invented by Sir William Abney, and known as the Abney Colour 
Sensitometer. This is a theoretical test. The practical test is by 
photographing through them patches of blue, rod, end yellow. If, 
for examjde, the filter for blue records tho full strength of blue 
with the full strength of the colour of the negative, while giving no 
r(3Cord at all of tho rod and yellow, it is practically a triie filter. 
It is possihlo to treat the negatives themselves so as to render them 
more sensitive to the speciflu colour they are intended to record. 
Indeed, it is necessary to see that the filters and the negatives are 
in working harmony. Diflbrent makes of plates demand different 
colour-filters. For full information as to screen-making the reader 
may be referred to a paper by Mr Ives in the Photographic Journal^ 
vol. XX. No. 11. The efforts of the ink manufacturers have had 
to be directed to tho production of ivhat ai*e termed “neutral” 
primaries — ^that is to say, a blue pigment absolutely free from any 
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taint of red or yellow, and, siniilai’ly, a red and yellow free from 
admixture with their complementary colours. Tlie jireparatioii of 
those colour-filters calls for great perfectiqu of quality in the 
inatorials employed, and great accuracy in the , using of them. 
The glass, whether for the dry or \ret filter, miSit be absolutely 
fiat as to its surface, without waves or irregularities of any 
description, and its two sides must be absolutely jArallel; in 
other words, it must be absolutely uniform in tliickness through- 
out. In the w^et filter the glasses forming the sides of the coll or 
trough must be parallel to each other. 

Coloured glass is sometimes used in combination with the 
tinted collodion, but there is no particular advantage in this, 
because two glasses are always used in the making of a filter, and 
each one may, if desired, be coated with different dyes and after- 
wards cemented together with Canada balsam. 

The following dyes or their equivalents form a basis for nearly 
all three-colour filters : — 

yor the red printing negative 


„ yellow „ 

The first dye named is the base colour in each case, the second is 
employed in small proportions to produce the rctpiired modifica- 
tion of tint. 

Tho theory of this three-colour process is that the same 
three colours shall bo used for the jirintiiig of every 
subject ; and there is no doubt that if the filtration were 
perfect and the jjrinting inks absolutely pure, the theory 
would work out fairly correctly in practice ; but at present 
there is room for inifirovenient in both these matters, and 
it is therefore often found desirable to print s[)ecial subjects 
with spt^cial pigments, which makes it difficult to print 
several subjects togetlior. 8pecial care is called for on the 
• part of the printer, llierc must be the most 

Need of perfect register of the three subjects, otherwise a 
blurred elFect r<jsults ; there must be constant 
watehfulnoss to sec that there is no excess of ink 
of any one colour, or the whole scheme of colour will be 
destroyed. An “ eye for colour is jierhajis hardly to lie 
looked for as one of the qualifications of a machine-minder, 
iind yet without the oversight of some one with such an 
eye colour-printing cannot be successful. This three-colour 
jirocess has been a ratlier long time in taking the ])lace it 
<leservos, and notliing lias so tended to retard it as bad 
printing. For some time jiast good blocks have been obtain- 
able, but in the hands of ordinary printers tlioy have yielded 
but indifferent results. There is great need for the technical 
training of the men who liave to oversee such work. It is 
liardly to be expected that tlic untrained eye of tlio ordinary 
printer should be successful where the work requires the 
cultivated judgment of an artist. There is one other 
necessity for success in all tone relief work, whether block or 
colour, and that is tho use of tlie right quality of pajxir and 
ink. Tho blocks are so delicate they soon fill up if an excess 
of ink is used. Ink of a good quality can be used in much 
less quantity tlian common kinds, but it must lie iinpresst'4 
U})on pajier that is sympathetic and will “ bear out” the ink. 

The best results can he obtained only with the use of what is 
known os “coated” paper. It is jiaper wliieh, after manufacture, 
is jHissed through a hath of a ])repiiration of china clay, whicli by 
means of bnishes is rubbed into the surfa<;e of the |iajicr. When 
<lry the surface takes a high polish, and is sensitive to the smallest 
amount of ink. The polish of this coated jiaiier is objectionable to 
many readers of illustrated books, and the clay adds considerably 
to its weight. 

2. Intaolio Processes. — An intaglio engraving is one 
in which the printing surface is sunk below the surrounding 
jiortions of the block or plate ; the lines or dots — pressed, 
cut, or bitten into the surface— holding the ink, which is 
to be impressed upon the paper when the original surface 
of the plate is wiped clean. The old-fashioned steel engrav- 
ing may be taken as tho Jyjie of an intaglio plate, in which 
the lines which printed were cut into the surface of the 


f Cochineal red. 

1 brilliant yellow. 
j Alctliyl violet. 
fNaphthol green. 


])late, instead of being left standing up in relief, as in 
tho case of a wood engraving. 

rhotogravure is the name by which the many iirocosses 
are generally known by means of wliich intaglio engravings 
are made inechamcally, fteliogravure being another name 
for the process, or special application of it. Photogravure 
reproduces the tones of photographs or drawings, and 
gives the nearest approach to a facsimile reproduction 
that has yet been arrived at. Gelatine bichroniatized, 
as in the case of relief blocks, is the medium by means 
of which tho photogravure plate is produced ; but as tho 
screen Ls not used in ordinary work, it is necessary to 
produce an ink-holding grain in some way ufion the plate. 
This is done by allowing a cloud of bitumen dust, raised 
inside a box, to settle ujion the surface of tlie plate ; it 
is fixed by heat, which, though insufficient to melt it, 
is enough to attach tlie fine grains to tho plate. Over 
this prepared surface is laid the film of bichromatized 
gelatine, ui^on which is printed tlie subject tlirough a 
glass positive; the iLsual hardening process takes place 
by the action of light, followed by a washing out of the 
unhardened portions of tlie gelatine. The plate is ex|)Osed 
to the action of iHirchloride of iron, \\'hich attacks it most 
strongly in the least exposed parts, but whicli cannot cat 
it away in broad flat masses of dark, even in the non- 
exposed portions, owing to tJie existence of the bitumen 
granulation, which ensures the keeping of a grained sur- 
face even in the darkest jiassages. 

Photogi’aviire is a costly process to employ for illustration. The 
plattishave to be printcrl slowly, with imn*b hand woik, as in the 
case t)f etchings. It is the jiriniing tliat niakiss its use expensive, 
ratlier tlian tho making of tlte plates; and as each plate must be 
printed separately and on sjieeial paper, it cannot be tunploycd with 
type, like relief bloijks. 

It will he readily understood that there is much uiieevtainty 
about tho }u*oduction of )>late.s by the jibotogravurc method ; and 
although great im}»rovement8 liave been made in the process, it 
is often nc(;cssary to jiroduee several plates before a satisfactory 
one is obtained ; and even then a good deal lias to be left to tho 
retoucher, who with his roulette, burnisher, and graver must give 
qualities of tra »q;areucy and brilliancy and intensity that are 
missed by the mere nieehanieal operation, lii all these repro- 
ductive processes the more artistic; the workman, the better the 
result ; this is especially true of pliotogravure, in which the aim is 
to come very much nearer to the original work of the artist 
designer tlian in tlie less jeerfeei processes. 

The niothud of M. Roiiisilloii, which was adojited bv Cloujiil in 
the production of photogi-avure plates in tlie early days of tho 
prwe^ss, -w’as to jirepare the surface of tho plate with a s(‘cret 
preparation of cei’tam salts, which crystallized under tlie a(d;ion 
of fight, BO that when exjvoscd under the negative the surface vas 
broken up by this cry.stallization more or less, according to tho 
amount of light tho negative jieniiitted to retu li it. The jclate 
with its crystallized surface was then clectrotyjccd, and the electro- 
type was tno plate nscjd for ])rinting. It was a dc]>o.sit jiroecss, as 
op|)oscd to an etching process. 

Photogravure plates are made also by the use of the 
grain screen, in which the reticulations of the scrc^cn take 
the place of tho bitumen powder in producing a grain; 
it is the inversion of the method hy moans of Avhich 
points and lines are produced in the ndief block. Jt 
has not, liowever, come much into favour, ])rohably owing 
to the greater coarseness of tlie grain and the consiiqucnt 
loss of softness in the tones. An application of lliis method 
has, however, been made in the most recent dovolojunent of 
the use of screen jilates in what is known as tin; llenibnuidt 
Intaglio Process. It is the property of a firm 
at Lancaster, and is a secret i)roce.ss ; but tlie 
secret lies more in tlic jiress by wdiich tlio jilates 
are printed than in the }ilate.s themselves, whicli 
are intaglio plates made with a v(;ry fine screen and lient 
to a cylinder. The attemjit to jiriiit photogravure plat(;s 
by machinery was made many years ago, but it wa.s given 
up because the plates w'cre so shallow they would not 
stand the w’ear and tear, and their life w'as too short and 

S. VIIL~ .s 
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the results too indifferent; but the use of the grain 
screen renders possible stronger, deeper plates, that will 
stand harder wear. While we are unable here to describe 
actually the machine in use in Lancaster, there is little 
doubt it is some form of the machine used to print 
wall papers, in which there is a central cylinder engraved 
with the design, inked by rollers with which it comes in 
contact. The ink not only fills up the intaglio or sunk 
portion which has to print the design, but covers as well 
the whole surface of the plate. To clean this surface, 
leaving ink only in the sunk dots and lines, another 
metal cylinder is employed, ground and grooved somewhat 
like the shaft of the common steel of the dinner table 
used to shariKjn knives, the grooved surface of which, 
|iassing over the engraved cylinder, scrapes clean its inked 
surface, leaving ink only in the sunk jx^rtions, which will, 
as tlie cylinder comes in conta(;t with the pai)or, deposit 
itself and print the picture. The results produced by the 
Rembrandt intaglio process are softer and smoother than 
those given by photogravure, and they are free from the 
gritty (pialities which occtisionally characterize photo- 
gravure; but they lack the brilliancy and depth of the 
latter. The process on the whole is loss costly to use, 
mainly because the printing is so much more rapid, and 
is turned out by a machine instead of by hand. 

The monotype is not a new, but a revivjil of a soniewhat old, 
inctliod of reprodufting jmper a painting by an artist. The 
« design is executed on a jilate by means of brushes, 

oBotrpe* oj. otlmr tools, \vith ][Miint or printer’s ink. On 

the coinplcthm of the punting, papr is laid upon it, and plate 
and i»aper are together passed through a jiress, when tlio ink or 
colour is transferred to the paper. One impression only is possible, 
hence the name of the process. A mctliod lias been devised by 
l*rofeHsor von llerkomor, H.A., for dusting the paintnig while 
still wet with a fine mobdlio j»owdcr. wliieli renders the surface 
sym|>athetie to a eoj>|)or deposit when it is placed in the galvanic 
bath, by which means an elcctroty])e of the piintiiig, with its 
varying*^ relief surfaces, is obtained, and forms a plate from wliieh 
numerous imnressions can be taken. 

Tlie very large number of inijiressions it is often required to 
get from the otchod surface of a block has made it necessary to 
BUcirom devise meiiiia for preserving the original bkxk, and 
ivoea * prepare and work from dumicates, which can l )0 rtuiew^ed 
* when necessary. For this pixK^oss the original is 
cojited with a film of the finest ]»lumbago (hbie.klcad) jKiwder 
before being jilaccd fatw to fimo with a bed of soft fine wax, 
into which it is pressed. The plumbago i»revents adhesion and 
fa(;ilitatos the wiilidrawal of the IdooK after coiitiwjt with the 
wax. The wax mould wliicli is thus obtained is suspended in a 
mlvanic or electric liatli in which siil})hate of copper h>'is been 
dissolved. The oopjKjr at once begins to dejwslt itself in metallic 
foj-m over the face of the wax mould, and in a short time the 
deposit beeonies tljick enough, oitJier by itself or when IwKked 
up witli other metal, to be use,cl as a block in the place of the 
original. The very fine nature of process blocks, and the necessity 
of obtaining perfect impressions from them, has led to the intro- 
duction of gutta-i)ercha instead of wax as the medium for making 
a mould. It is melted and jxiured in a liquid state Uf>on the block, 
and wlien cold can bo removed without the risk attending the use 
of wax, Avliicli is apt to give way w'itli the slightest lateral move- 
ment in the course of the separation of the block from the mould. 
Gutta-]>er(tha is much more tenacious, and being somewhat flexible, 
docs not break and tear, as wax is liable to do. The whole process 
rc<|up'e.s the greatest care in its manipulation, and on its success 
depbnds the final ap 2 >earauco of the artist’s work iu the printed 
page. 

3. Planographic Processes, which include Photo- 
lithography, Woodbury-typo, and other processes of print- 
ing from a flat surface, are described in vol. xxiii. p. 704. 


Steel-focu’ng is resorted to where long numbers have to be printed 
from i)hotogravure plates. The finest film of steel is deposited by 
Steal- electric Iwittery over the whole face of the plate, 

tmdag. which it hardens and protects. This steel face iu time 

, l^cgins to wear, through the constant pressure and 

nibbing incidental to the process of printing, and the copper begins 
to show through it. As soon as this happens, the plate is placed 
in an acid batfi, in which tlie steel film disappears like dew from 
tlie. grass before tbe lieat of the sun. The plate itself being still 
intact, can lie rostceled for further work. 


I The changes which have taken* place in the form of 
illustrations have n^essarily been accompanied by changes 
in the nUUShine^ /by which they are printed. 

Almost all “the changes and improvements have 
been initiated in the United States of America, 
which country has taken the lead in all developments of 
printing machinery and processes. The vital change made 
in the interest of process block-printing is what is techni- 
cally known as “ hard packing.” Ikjforo the introduction 
of process blocks, the blanket played an important part in 
all 2 >rinting machines. It was a soft woollen sheet, which 
came between the plate or cylinder and the tyjjc and 
blocks, and modified the force of the contact between 
thorn. Owing to the increased fineness of the texture 
of the firocess block as compared with the wood engrav- 
ing, it was found that the blanket was too coarse and 
soft a material, and that it interfered with the clearness 
and fineness of the |)rinted result. Blankets of finer 
material wore tried, witli improved results; but at last 
the blanket was entirely discarded, the machinery was 
more accurately constructed, and the hard, finely polished 
steel cylinder, without any intervening substance save the 
sheet of jiai^er to lie jirinted, was brought in immediate 
contact with the tyx)e and blocks. The old soft blanket 
kejit the cylinder or the flat iiross in contac^t with tlie 
tyjKi, in Bjiite of the weak construction of much i>rinting 
machinery. I'he new method of w'ork made no allowunces 
for such construction ; and the new machinery, to meet 
the new conditions, hod to be very |Hirfect in manufacture. 
About the old machines there was a lack of solidity, 
which allowed vibration. Modern work demands abso- 
lute rigidity in the machine; and a chief characteristic 
of the best modern jirinting machinery is strength and 
solidity, admitting of precision of impression. Another 
change has boon in the nature and treatment of the i»rint- 
ing pajicr. Most elaborate methods were adojited in all 
large printing establishments for the moistening of the 
substance of pajicr before use. Most jiajier was printed 
on whilst damp; but damj) jiajier had to disap^xiar with 
the soft blanket, and a clay-surfaced jiajxir was introduced 
with a highly glazed face in harmony with the jiolislu'd 
steel cylinder which pressed it against the ty|»e and blocks. 
Jt is essential to this jiaiier that it be dry wlieii usixl; 
to ensure the best results with it, the pajier should be 
kept some wrecks or months before use, so that it may Ixr 
absolutely dry, or seasoned. If iirinted on too soon, its 
surface tears away w^hen in contact with the “ tacky ” ink ; 
and instead of the ink Ixiing deposited on the iiajier, bits 
of the pajier surface are left on the forms, and white 
sjiots apjiear in the impression. The bits of pajior surface 
so dejxisited on the forms get inked as they pass under 
the rollers, and im^iross black s^iots on the sheets that 
come after. New and unseasoned jiafier accounts for much 
bad printing, and this form of batlncss is due to the 
change in material due to the necessities of modem 
process work. 

AirrHOUiTiEs.-~CiiEVRKrL, EroftNE Michel. Coimdirdiom 
8ur la reprodurfion par Ins procMes de M. Niepce de Saint Victor 
de$ images grav^ee dessin^ea ou iniprimdes, Paris, 1847. 8vo. — 
N lEPCE DE Saint V ictor. M^moire mr la gramtre hiliographiqv.e 
mr Oder et aur verve. Batignolles, 18.54. 8vo.— Niepce de Saint 
Victor. Traitt^ pratiqwi de la gravure MHographique mr acier et 
snr verre, Paris, 1856. 4to.-^ScoTT, Alexander de Cottrcy. 
Oil Photo- ^Zincography and other Photographic Procesaee employed at 
the Ordnance Survey Office, Southampton. London, 1862. 4to, — 
Field, G. Chromatography. London, 1886. — Mottekoz, C, 
Esaai mr tea gravures chimique cn relief. Paris, 1871. 8vo. — 
VooKL, Dr. H., and Sawyer, J. R. Dos Photographiaehc 
Pigment Verfahren oder des Kohledrueh. Borlin. 8vo. — Bezold, 
W. VON. Theory of Colours. 1876 ; Boston, U.S.A., 1891. — 
HirsNiK, J. Das Cemmmtgehiet dea Liehtd.rucka. Viennn, 
1880. 8vo (and editions).— G kymki. TraiU praJtique de photo- 
typie, Paris, 1883. 8vo (and editions). — Wilkinson, W. T. 
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Photo-Engraving on Zhii and Copper in Lim and Ifalf-Tone, 
London, 1886.— Leslie, Alexander. The Pradioal huArvjctor 
of Ph(Ao- Engraving a'lul Zinc-Etcliing Promm, l^ow^^'ork. 8to 
(and editions).— Leitze, E. Modem Heliographic Processes, 
New York, 1889. 8vo.— Wilkinson, W. T. Photo-Engramng, 
London. 8vo (and editions).— Church, Professor. Colour. 
Loudon, 1891. 8vo.— Abney, W. de W. Colour Measurement 
a^\d Mixture. London, 1891.— Mbldola, R. The Chemistry 
of Photography, London, 1891.— Waterhouse, Col. Practical 
Notes on the Preparation of Drawings for PhotograjMe Jteprodiic- 
lion. London, Kegan Paul, 1890. 8vo. — Schraubstaedler, 
Carl. Photo-Engraving : a PractkaZ Treatise on the Production 
of Printing Blocks by Modem Photographic Methods. St Louis, 
IJ.S.A., 1892. 8vo. — Vowel, Dr. iL I'he Chemistry of Light, 
London, 1892.— Koehler, S. R. Museum of Fine Arts: a Cata- 
logue of an Exhibition illustroHng Beproduction Methods down 
to the Latest Times. Boston, U.S.A., 1892. — Adeline, JuIiKs. 
Les Arts de Jteproduction Vulgarises. Paris. — Lockyer, Sir J. 
Norman. Studies in Spectrum A'tialysis. London, 1894. — Far- 
QUHAR, H, 1). The Grammar of Photo- Engraving (translated from 
the German). London. 8vo.— Taxdkk, C. G. Photo- Trichromatic 
Printing. Leicester, 1896. 4to. — Singer, H. W., and Strang, 
Wm. Etching^ Engraving y and other Methods of Printing Pictures. 
London, 1897. 4 to. — Bolas, T. D., and others. A Handbook of 

Phoingrajiluj in Colours. London, 1900. — Abney, W. de W. 
Photography. ^K. Ba.) 

Proctor, Richard Anthony (1837-^1888), 

British astroiiomor, was born at Chelsea on 23rd March ^ 
1837. His father diiid wdum he was thirteen years old, 
and, being ratlier a delicate cliild, he was kept at home as 
long as possible by bis mother, who attended to his educa- 
tion herself. On his health improving lie was sent to 
King’s C-olloge, London, from wdiich he obtained a scholar- ‘ 
ship at St .lohn’s College, Cambridge. Ho graduated in 
,1800; but his ijosition as 23rd Wrangler disappointCHl 
many of his friends, who had formed a high estimate of 
his abilities. While still an undergraduate he Avas ijrivately 
married, a eircumstanco which may liavo contributed to 
the eompaVativo failure at his degree. For some time he 
thought of taking U]» the profession of law, but having 
imbibed a taste for astronomy, and being impressed with 
the indei)ondence aiul iiiiportanco of the position of an 
author, he decided to devohi himself to that subject. He 
made his first api>earanco as a writer on astronomical subjects 
in an article on the “ Colours of Double {Stars,” published in 
the CorvhUl Magazim (1805). His first book — Saturn 
and kis System — was published in the same year, at his 
own expense. This work contxins an elaborate account of 
the phenomena presented by the ])lanct, his satellites, and 
rings, a discussion of the various motions of the ])lanet, 
and the jiossibility of life nj)on its glol»e. It was favour- 
ably received by astronomers ; but although marked by a 
lucidity of exposition and enihasiasm for his subject which 
distinguish his later works, and although it jiossesses 
elements of ])ermanent value as a contribution to astro- 
nomical literature, it had no groat sale. He has left it on 
record that he intended to follow it up with similar 
treatises on Mars, Jupiter, Sun, Moon, Comets and ^leteors, 
Stars, and Nebulai, and had in fact commenced a mono- 
pa]>h on Mars, when the failure of a New Zealand bank, 
in w^hich he was a considerable shareholder, deprived liim 
of an indepndonce which would liave enabled him to 
carry out his scheme without anxiety as to its commercial 
success or failure. Being thus obliged to dej)end upon his 
writings for the support of his family, and having learned 
by the fate of his Saturn that the general jmblic are not 
attracted by works recpiiring prolonged attention and 
arduous study, he cultivated with success a more popular 
style. He wrote for a number of periodicals ; and although 
ho has stated that he wnuld at this time willingly have 
“ turned to stone-breaking on the roads, or any other form 
of hard and honest but unscientifK labour, if a modest 
competence had been offered ” him in any such direction, 
he attained a high degree of jiopularity as an ex^ionent of 


astronomy, and his numerous works have liad a wide in- 
fluence in familiarizing the public with the main facts of 
astronomy, and have doubtless had far-reaching effects in 
stimulating an intei* 08 t in astronomical subjects. His 
earlier efforts were, however, not always successful. His 
Handbook of the Stars (1866) was refused by Messrs 
Longmans and Messrs Macmillan, but being privately 
printed, it sold fairly well and paid exjienses. For his 
Half -Hours with thjc Telescope (1868), which eventually 
reached a 20th edition, ho received originally £25 from 
Messrs Hardwick. Although the work of teaching was 
uncongenial to him, he took pupils in mathematics, and 
held for a time the jiosition of mathematical coacli for 
Woohvich and Sandhurst. His position as a wTiter was, 
however, imj)roving, and he became a regular contributor 
to Tim Intellectual Observ&i\ Chamberses Jtmrnjoly and the 
Pojmlar Science Review. In 1870 aj)peared his Other 
Worlds than Oursy in which ho discussed the question of 
the plurality of worlds in the light of new’ facts ascertained 
since tht5 time of Whew’ell and Brewster. This was followed 
by a long scries of po]>ular treatises in rapid succession, 
amongst the more impiwtant of w^hiidi are Light Science 
, for Leimr'e JIou7'S and The Sun (1871) ; The Orbs around 
Us and Essays on Astronmny (1872); The Erjtanse of 
Heaven^ Tim Moon, and The Borderland of Science (1873) ; 
The Universe and the Coming Transits and Transits of 
Venus (1874); Our Place among Infinities ( 1 87 5) ; Myths 
and Marvels of Astronomy (1877); The Unuurse of Stag's 
(1878); Flowers of the Sky (1879); The Poetry of A sty o- 
nmny (1880); Easy Star Lessons and Familiar Science 
Stwlies (1882); Mysteries of Time a7id Space and The 
Great Pyramid (1883) ; The Universe of Suns (1884); 
The Seasons (1885) ; Other Suns than Ours and lialf- 
Hours with the Stars (1887). In 1881 he founded Know- 
ledgcy a jiopular weekly magazine of science (converted 
into a montlily in 1885), which had a consideralilc circula- 
tion. In it ho wrote on a great variety of subjects, 
including ch»'ss and whist. He was also the author of 
the articles on astronomy in the Anieidcan Cyclo 2 *a:dia 
and the ninth edition of the Encyclopaedia Britannicay 
and was well known iis a i) 0 ])ular leidurer on astronomy in 
Flngland, America, and Australia. Elected a fellow of the 
J loyal Astronomical Society in 1866, he became lionorary 
secretary in 1872, and took an active part in its proceed- 
ings, contributing no hsss than eighty-three separates papers 
to its Monthly Notices. Amongst the more imjiortant of 
these are pa}>ers dealing with the distribution of stars, 
star-clusters, and nclnila*, and the const ruetion of the 
sidereal uni^^crse. He made frequent use of accurately 
drawm charts to Hiij)]>ort and illustrates his arguments, 
was an exjiert in all that related to iua])-d rawing, and 
published two excellent star-atlases. A chart on an 
isograjiliic projection, exhibiting all the stars (tontained in 
the Bonn Durchvmsteningy may be specially mentioned, 
in which, within a circle 11 inches in diaiiK'ler, are 
324,198 minute dots, each representing a star in size aiul 
position, designed to show’ the laws according to which tla^ 
stars down to the 9-1 Olh magnitude an* distributed over 
the northern heavens. Tw'o i^ajicrs entitled “Theoretical 
Considerations respecting the Oirona” {Monthly A ohets of 
K. A.R. vol. xxxi. pp. 1 84 and 254) are \vr)rthy of note, as 
are also his (*arly papers on the rotation o1 Mars, in which, 
from a discussion of observations from 12th March 1666 
to 4th February 1889, induding 72,232 rotations of iho 
jdanot, ho deduccid tlio i>eriod of its rotation with a |»j*ob- 
able error of 0»*005. He also contrilmted several papers 
dealing with the; transits of A’^enus of 1874 and 1882, in 
which he vigorously criticized the ofiicial arrangements for 
observing them. His largest and most ambitions work, 
Old a^nl New Astronomy y to which lie had devoted his 
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best energies for several years, was unfortunately left un- 
finished at his death, but was completed by a friend — A. 
Oowper Ranyard — and published by Messrs Lon^ans, 
Green and Co. in 1892. He died at New York, on his way 
to England, on 12th September 1888. (a. a. b*.) 

Prohibition.—Sec Liquor Laws. 

PrOlYiei a district in the Pegu division of Lower 
Burma, with an area of 2914 square miles and a popula- 
tion of 368,466 (1891) ; 365,860 (1901). IW wore 1848 
villages in the district in 1898-99, paying Rs. 755,672. 
The population was made up follows in 1891 : — Buddhists 
and Jains, 354,650; aborigines, mostly Karens, 8521; 
Hindus, 2384 ; Mahommedaus, 2283 ; Christians, 628, of 
whom 381 weni nativ(!S. 

Of the 1,864,960 uercs in the distriet, 306,149 aores were culti- 
vated in 18.08-99, and the rest was made up of forests, 310,697 
acres ; uncultivahlo land, 9 12,604 acres ; cultivable land, 278,765 
acres; and current fallow, 20,745 acres. The total rainfall, taken 
at Prome in 1898-99, was 37*83 inches. The highest thenno- 
nifiter reading in May was 104“, and the lowest in December was 
53“ F. The chief towns in the district arc Promo, with a })opula‘ 
tion of 30,022 in 1891 ; Shwedann", 12,424 ; and Paiingde, 10,233. 
Proine is the tcnuiiius of the r. dway from Rangoon. Tliere is 
a reformatory school for the province at Panngde, but it is 
being converted into a district gaol, and the reformatory is moved 
to Insein. There wore 88 boys at ilie school in 1898-99. In addi- 
tion to agricultural work, the boys are tauglit trades, sucli as those 
of tinsraitli and ciirjKmter. 

PrOOf-ROftdinSfa — Proof-reading as a distinct de- 
partment ill thci work of a printing otiico does not date 
from the very earliest days of “ the art preservative of all 
arts.” The first products of thcj printing - ])re.ss show 
abundant evidences of the non - existence of any one 
specially charged with the duty of correeting the com- 
positors^ mistakes. How much conjectural emendation 
and consecpient controveu’sy w^ould have been avoided if 
the First Folio Shakesj.Kjare had boon more tyjiograjihically 
correct ! Sir Theodore Martin said that the typograjMcal 
errors alone of that work had boon computed to number 
nearly 20,000, which amounts to 2*25 per cent, of the 
total numlwr of words in the volume. Tt w’as a usual 
practice in the 17tli and 18th centuries for authors to 
send the jiroofs of their works round amongst their jier- 
sonal friends for coiToction; and in the universities and 
colleges sheets of works passing through the proas were 
frequently hung u]) in the (juarlrangles for public inspection 
and correction. Witli the growth of j»rinting gradually 
came a demand for systematic proof-reading, and the load- 
ing printers engaged scholars and men of letters to read 
proofs for them. Among these may bo mentioned Cruden, 
of Concordance fame (“Alexander the Corrector”), and 
William Julius Mickle, jioet, and translator of Camoens's 
Lmiiids^ who was a reader at the Clarendon Press. Gold- 
smith and Dr Johnson also are credited with having 
wielded the proof-reader’s ]jen. Times, however, have 
changed since, as the elder D’Israeli WTote, “it became 
the^ learned to be correctors of the press to 

eminent printers,” and to-day in every {irinting office the 
proof-redder is found — an unobtrusive functionary, known 
to publishers, authors, editors, and journalists, but for the 
most part unknown to the general reading public; a 
functionary who yet does useful, often valuable, and 
always indispensable work. The influence of good proof- 
reading upon the character of book, newspaper, and general 
printing is too often underrated. The celebrated old 
printing offices and the foremost of the modern ones owe 
their reputation for good workmanship largely to the 
excellence and thoroughness of the work done in their 
reading-rooms, for no perfection of jiaper, ink, machining, 
or binding can atone for bad or slipshod typography. 

The nature of the proof-reader’s work, frequently mono- 
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tonous and uninteresting, will l)e*made clear by what 
follows. After the, compositor (sec TypoGRAPiiy, in the 
earlier volumes of this Encyclopaedia) has set up by hand 
or type-setting machmo ($.v.) the “ copy ” supplied to him, a 
slip or page proof is “ pulled ” and sent with the manuscrqit 
to the proof-reader. The manuscript is then read aloud by 
a reading-l>oy or copyholder, while the proof-reader care- 
fully follows the text before him letter by letter, marking 
on the margin of the proof all the missitellings, turned 
letters, ‘‘ wrong fonts ” (letters diftering in size or stylo of 
face from those in the immediate context), and other errors, 
and seeing that the punctuation clearly defines the author’s 
meaning. The reading-boy reads rapidly — indeed, an 
ordinary listener w^ould imagine it to be impossible for 
the reader to understand him — and as the reader is obliged 
to keep jiacc, he goes through the proof again, without the 
aid of the boy, in order to mark any errors that may liavo 
esca])ed him in the first rapid reading. The proof, called 
the “first proof,” is then sent to the com]»ositor to be 
corrected. When this has l)eeii done, a further proof is 
submitted to the reader, who, u^wn satisfying himself by 
careful rtwision that it is free from typographical mistakes, 
passes it as “clean.” If the reader, when dealing witli 
the first proof, notices any slips in grammar or errors of 
fact on the part of the writer, or is in doubt whether any 
particular w*ord in the manuscript has been cornictly ile- 
ci]>hered, he underlines the word or jiassiige, and })lacvs 
“ Qy.” (query) in the margin. The proof is then desjuitched 
to the aiit}i(»r or editor. On the njtiirn of the proof, after 
the w’riter’s corrections anti alterations liavo been carrietl 
out tlie type is made up into pixges and sheets, and another, 
proof jmlled. This passes into the hands of the press 
reader (as distinguished from the “first-proof reader”), 
who checks the lieadlmes, iiage immliers, and setiuence of 
cliapters ov sections, and observes that the pages are of 
uniform length and that a suilicient amount of margin is 
allowed, before finally reading through the text. When 
the press readei’s corrections have l)een effected, the work 
is ready for the printing machine or the stereotypiug 
foundry. 

The <*ost of ])roof-roading may be said to range from 
about 7^ to 20 jier cent, of the cost of composition, vary- 
ing, of course, with the nature of the w*ork. 

Many proininoiit authors have expressed in warm terms their 
gratitude to the j>roof-reader for valuable assisbiiitse rendered by 
tifii (jueriej? and i^crtinent sugge.stions. Two of these oxpre-ssions of 
opinion may be given as typie-al, one from a novelist and oiie'from 
a poet. Charles Die.kens said : “I know from some slight pvaetie.a1 
experience what the duties of eorreetors of the press an*-, and how 
these duties nre usually diselmrged. And I can testify, and df» 
testify here, that tliey are not mochanicab -that they are not mere 
matters of manipulation and routine ; but that they require from 
those who i)er form tlieiii imieh natural intelligence, much siqier- 
added cultivation, considerable retwHiicss of reference, tniit^kncas of 
resource, an excellent memory, and a clear understanding. And 
I most gratefully acknowledge tliat 1 have never gone through tlio 
sheets of any book I liavo written without liaving had presented to 
me by the coi rector of the jiress something 1 had overlooked — some 
slight inconsistency into which I had fallen— some little lapse I 
had made— in short, without having set down in black and white 
some unquestionable indication that I had been closely followed in 
rav work by a iiatient and trainrd mind, and not merely by a skil- 
ful eye. In this declaration 1 liave not the slightest doubt that 
the ^oat body of niy brother and sister writers would, as a plain 
^t of justice, lieartily concur. " Kolx*.rt Browning thus corroborated 
Djckens : “I liave had every opportunity of becoming acquainted 
wtli, and gi-atefully acknowledging, the extreme service renderecl 
to me ; and, if mine be no exceptional case, the qualifications of 
r^ersand correctors are important indeed.” P. Larousse spoke 
of French proof-readers as his “ collaborateurs lesphis chers,” and 
Hugo referred to them as those “ modestes savants ” so well able 
“lustrer les jilnmes du genie”; while the Academic Fran^aise 
consulted them on points aiisiug in the revision of the Academy’s 
dictionary. 

Though much good work i« done by readers who have 
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not been practical printers, yet the technical knowledge 
gained by working as*a compositor is essential to the best 
proof-reading. The reader must i)ossess a quick eye, alert 
to note every error or mechanical imjjerfection in tlie type, 
and must scrutinize closely every letter of every word, 
clause, and sentence, while keeping a grasp of the sense 
of the matter he is dealing with. The more varied his 
information and the wider his knowledge, the better. 
Though his strict duty is merely to see that the author^s 
copy is properly reproduced, he is always glad to give the 
author the benefit of the exqjcrience and knowledge he has 
acquired, and, as a consequence, he is constantly crossing 
the lino which sejjarates proof-reading from sub-editorial 
duties. From this last consideration has arisen the plea 
for the reader, on the daily press esixjcially, being i)laced 
under the control of, and made responsible to, the editorial 
do^Mirtmont rather tlian the head of the composing-room. 

Proof-readers, as such, have no trade unions, tliough nmny of 
them in Great Britain retain nieinhershi]) of the unions to which 
they belonged when working as conqiusitors ; and in some states of 
the American Union the comi>osit.ors insist upon readers being also 
members of their society. The oldest organization devoted entirely 
to the intertists of proof-readers is the Loudon Associatitin of 
Correctors of the Press, founded m 18.51. For many years it was 
restricted to a membership of 1.50, but since the abolition of this 
limit the membership has steadily increased, and stood in Januaiy 
1902 at fiOO. Tlie chief aim of the association is to give it& 
members information as to vacant situations, so as to keep tliem in 
full employ men t ; but it also assists membcr.s in distress from its 
bonevolout fund, and provides pensions, os w'ell us a sum of money 
at death. At the ena of 1894, when the asstMiation had existed 
forty years, the t(jtal funds amounted only to ; at the close of 
1901 they stood at £811. There is in Franco the So«ietc des 
Correctcurs des Tmprimeriesde Paris. There are also firoof-readers’ 
^ societies in siweral American cities, many of whose memliers are 
women, for in the United States women hulk largely in tlie rank of 
proof-i*eadcrs. There are very few women proof-readers in London. 
In Edinburgh, however, women form a considerable proiiortion of 
the proof-readers. (,T. a. Bl. ; J. R*.) 

PrOpOllftlltSa — Explosives arc those substances, 
either solid or liquid, whicli, upon the application of heat 
or other cause setting up chemical action in them, arc 
capable of instantaneous or extremely rapid conversion 
into gases occupying a very great volume as comimred 
with that of the original substance, the gases in addition 
being highly expanded by the enormous heat resulting 
from the chemical action accompanying the change of state. 
Those explosives which are used for the purpose of im- 
parting motion to projectiles of all kinds, whereby they 
are enabled to travel at great velocity through thc^ air, 
are termed propellants. Any gas subjected to great pres- 
sure can by the sudden removal of that pressure be made 
to act as a propellant. Coni])re8sed air has been used in 
this way as a propellant in the Zalinski d)mamite gun. 
(See Air-Gun, vol. xxv.) The article on Gunpowder in 
the ninth edition of this w'ork may be consulted for the 
history of its manufacture. 

Smokeless Propellants. 

History , — The profiortions of the ingredients of the British ser- 
vice gunpowder remained for a very long j^eriod unaltered. But 
the introduction of heavy breech -loading guns necessitated the 
employment of a very slow-burning explosive ; and the manufacture 
of prismatic powders, consisting of seventy-nine parts saltpetre, 
cignteen parts charcoal, and three parts sulphur, was begun in 
England in 1884. Smokeless explosives have now very generally 
superseded gunpowder for all propulsive purposes. As a result of 
the now processes, described under the article Gun-Cotton in the 
ninth edition of this work, it became po8.sible to use gun-cotton as a 
military expiosive ; the regulation of its rate of combustion suffi- 
ciently to enable it to be employed as a propellant in ordnance 
and small arms had, however, not been effected. It was not 
until 1885, when the introduction of small -cnlibro marazine 
rifles, rendering absolutely necessary the use of a smokeless 
powder, was occupying the attention of the principal European 
Powers, that the problem of using gun-ootton or oilier forms of 
nitro-celluloso as a propellftit was solved by converting it into a 
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substance devoid of all porosity. This result was attained by 
subjecting the nitro-cellulose to tlic action of a suitable sulvcni, 
by which it was gelatinized, and after evaiioratiou left as a compact 
homogeneous non -porous material, capable only of burning iVotn 
the exterior surface towards the centre. The gelatinized material 
before the evaporation of the solvent cun, while still plastur, be 
rolled out or pressed into sheets, cords, or other desired form, 
and when dry ho cut u]i into discs, tablets, cylinders, &c. On 
these lines many smokeless powders have been produced, and are 
in general use. They differ in details of manufacture, and fre- 
quently contain, besides iiitro-ccllulusc, other explosive or non- 
explosive ingredients. The first eountry to adopt a smokeless 
powder for her magazine rifle was France. The Vieille powder 
was invented in 1885, and contained probably picric acid us well 
as gelatinized nitro-cellulose. This ]K)wder appears soon to have 
been replaced by what is known as Poiidre B, a gelatinized 
mixture of two varieties of iiiti'o-cellulose. A further development 
in the production of smokeless powders for propulsive ]»urposes 
has boon the employment of iiitro-glyceriiic as an essential con- 
stituent. This substance hud been discovered in the year 1847 by 
the Italian chemist A. Sobrero at Turin. For many years it re- 
mained a laboratory curiosity, and it was not until about the year 
1863 that Mr Alfred Nobel, a Swedish engineer, commenced its 
manufacture on a large scale on the Continent, with a view to 
using it as a blasting ngent. In 1875 Mr Nobel made the dis- 
covery that the h‘,8S highly nitrated furm of nitro-celliilose known 
as soluble nitro-cellulose or collodion cotton had the property, 
when kneaded with nitro-glycerine under the influence of lieat, of 
absorbing the nitro-glycerine. At the same lime it lost its fibrous 
character and became a stiff gelatinous product, in which the nitro- 

r erine largely ju'edoiiiinated. This ])roiluct was patented by 
Nobel as an explosive under the name of blasting gelatine 
In 1886 he made the further discovery that if the j»roportk)n of 
soluble nitro-cellulose were increased until it about ecpialled the 
nitro-glycerine, and the materials were incorporated by malaxaiion, 
or rolling betw'een hot rollers, a horn-like product siiital)le for use 
as a propellant resulted. To this product the name of “ Ballistitc '' 
was given, and it soon became the Italian service smokeless 
])Owder. Although a vast number of cxjdosive substuiices have 
been proposed as constituents of smokeless powders, the only ones 
which are now employed for service propellants and for the most 
generally used sj'orting i) 0 wder 8 are varieties of nitro-cellulose 
and nitro-glycerine (sec ninth edition, Gun-Cotton and Nitro- 
glycerine). 

CloLssiJicatim, — Smoktdess propellants, whether for warlike or for 
sporting purposes, may be broadly classed under two heads as 
follow^s (1) those which are composed of nitro-cellulose, either 
soluble or insoh’ble, or a mixture of the two varieties, with the 
addition sometimes of small quantities of other explosive and 
non-explosive substances ; (2) those which contain nitro-glyccrine 
in addition to the above ingredients. It W'ould Im impoMsiblc to 
give a complete list of the very large number of such explosives 
proposed, patented, and introduced, and it would be equally im- 
possible to give their exact compositions with certainty, as, in the 
case of the service powders particularly, tlie ingredients and their 
proportions are more or less secret. Belonging to class 1 arc the 
service powders of Austria (small arms), Belgium, Denmark, 
France (small arms), Germany (small arms), Ilollaiid, Norway, 
Russia, Spain, Sweden, Switzerland, Turkey, and the United 
States. Belonging to class 2 an* the service powders of Austria 
(ordnance), France (ordnance), Germany (ordnance), Great Britain 
(small arms and oidnancc), Italy (small arms and ordnance), and 
the United States. The most important varieties of S])orting 
powders are as follows: — Class 1. Amherite, Cannoiiite, E.G., 
Kynochs, Normal, Plastomenite, Rifleito, Schultze, Troisdorf, 
Von Forster, Walsrodc, and Wotteren. Class 2. Ambentc, Cordite, 
and Sjiorting Ballistite. 

Qualities , — ^The principal qualities which all smokeless powders 
should as far as possible combine are as follows :"-(!) Smokelessness, 
Smoke is due to tlie presence of solid products of combustion in a 
very tine state of division. Substances whicli on explosion could pro- 
duce nothing hut non-condcnsihlc gases would be perfectly smoke- 
less ; as, however, the explosion of practically all modern jiowders 
gives rise to vapour of water whicii condenses, they all show a 
slight amount of smoky vapour varying according to the degree of 
moisture in the air. This is slightly increased by the products of 
combustion of the small proportions of organic ami inorganic 
matter, in most cases added ns moderants. As a rule the smoke 
is small and dissipates quickly. (2) Freedom from objectionable 
products of combustion. The gases given otl should not be sucli 
as will injuriously' affect the lirer. Carbonic oxide, a poisonous 
gas, is produced in considerable (juantity' by tin* combustion of 
most smokeless powders ; but as it is a combustible gas, and at 
the moment of its production highly heated, it takes lire on issu- 
ing from the barrel and burns aw'ay. Other objectionable gases 
which it was thought nitro-poivders might evolve arc nitrogen 
oxides, but these under the ordinary conditions of tiring are not 
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prodiicody or if produced are instantly destroyed again by the inent. This operation must bo conducted with great core, as dry 

combined action of the large volume of reducing gases, c 4 irbonic nitro-colluloses, particularly gun-cotton, jure very sensitive to shock 

oxide and hydrogen, and the high temperature. The tendency of all kinds. Wiien once the solvent is added to the nitro-cellu- 

of rifle- and gun-barrels to become rusty after firing nitro-powders lose, or to the mixture- of nitro-cellulose and nitro-glycerine, the 

was at one time ascribed to the presence of nitrogen oxide in the danwr of accidents is much lessened, and the manufacture of 

explosive gases, and special oils containing alkali were recom- smokeless powders from this point is much safer than that of the 

mended for cleaning the barrels. It is now understood that this old gunpowders. In the latter case there was always pi-esent a 

tendency is due to another cause, to the fact that the very high more or less considerable amount of gunpowder dust which formed 

temperature of the explosive gases affects the surface of the bore a highly explosive mixture with the air, ignitable by the smallest 
and renders it more susceptible to the corroding action of air and spark, and in its turn exploding the dusty gunpowder in process 
moisture. Oiling the barrel after firing with a moi*e viscous of manufacture. In the case of smokeless powders there is jiracti- 

lubricant than the oil ordinarily used gets over the difficulty. cally no dust ; and the explosives themselves, wetted with the 

In the case of heavy guns the quantity of heat evolved has solvent, and more or less gelatinized, would, if ignited, burn away 

an important bearing on the amount of erosion or wearing away very fieroely but without explosion unless confined ; and even if 

which takes place in the bore. It is greater with smokeless confined, as in the press cylinders, an ignition or explosion would 

powders than with the old black powders, and greatest in the be entirely local, and would not spread to the bulk of the material 

case of those containing nitro-glycerinc. Although these nitro- under treatment. 

glycerine powders possess the undoubted advantage that a lesser Most naval and military smokeless jiowders are in the form of 
weight of charge is required for the production of the same flakes, cubes, cords, ribbons, or cylinders cither solid or with one 

velocities with lower chamber pressures, owing to the increased or more perforations ; 8|K)rting powders are required to be quickcr- 

expansion of the gases due to the extra heat, this extra heat burning, and are often granular like the old gunpowders, or in the 

appears to increase the amount of erosion, and this has to a form ol veiy thin flakes. Some cord powders have one or more 

certain extent restricted their more general adoption. (3) Stability axial perforations. lat strips w'ith and without perforations are 

both chemical and ballistic, under all conditions of climate, storage, also made. The colours vary considerably, and do|)end to a great 

and use, is undoubtedly one of the most important properties of extent on the added non -explosive ingredients. I*ure nitro - 

any explosive. With black powders there was no question of want cellulose powders arc, as a rule, greyish or yellow ; those in which 

of stability so long as they were kept dry. Now that tlie manu- nitro-glycerine is present vary in colour from light yellow to deep 

facture and proper purification of nitro bodies are well understood, brown. Sporting powders sometimes contain colouring matters, 

there is also no ditticulty in making those used for smokeless and are frequently coated with grajihite, which gives them a 

powders very stable, and the experience of some years has proved silvery grey appearance. The surface of the flake, cube, and cord 
that these powders can stand severe climatic conditions without powders is usually smooth mil hai'd, and in texture they me horn- 
showing signs of deterioration, and without their ballistic qualities like if made from nitro-cellulose, but softer and more of the con- 

being imimired. (4) High velocities witli moderate pressures. sistency of india-rubber if containing nitro-glycerine. 'fbeir 

The introduction of magazine rifles and quick-firing guns ncccssi- density varies according to the ingredients and method of manu- 

tated not only the employment of a powder producing little if facture. Unless they contain ingredients soluble in water such as 

any smoke, but also, to enable them to develoii their full effect, metallic nitrates, they are unattected by damp, and they do not 

Olio giving much higher velocities tlian those obtainable with the absorb any appreciable amount of moisture. They are more 
old black powder, without exceeding the permissible limits of difficult to ignite than black powders, and in the case of small-arm 

pressure in the bore. These improved ballistics became possible powders require a stronger cap ; cannon cartridges require a 

with the new jiowders owing to a great extent to their colloidal }>riming of fine-grain gunpowder or of gmi-cotton. Experiments • 

or structureless form. Ignition having taken place on the surface carried out with cordite on several occasions have sliown that 

of the flake, cube, or cord, combustion can only proceed by sue- when packed in the service stout wood boxes with screwed down 

cGSsive layers ; witli the result that although a much larger total lids, the boxes may be subjected to a fierce fire which only ignites 

volume o? gas, Avith consequent greater velocity of tlie projectile, is the cordite without explosion when the flames reach it ; and that 

now developed than formerly, this development of gas takes place the cordite in a box may be ignited and burnt away without ex- 

gradually during the whole time of the passage of the projectile ploding or even setting fire to boxes |>acked round it. As far as 

down the bore, with correspondingly more uniform distribution of experiments have hitherto shown, most .smokeless powders are 

pressure. The total jiropelling force is naturally greater, but as it fairly insensitive to shock, and arc not exploded by the inijiact or 

IS more sustained, the maximum pressure is not correspondingly passage through them of rifle bullets even when made up in small- 

iiicreuscd. It follows, therefore, that for onual velocities much arm cartridges packed in boxes. 

smaller charges are required than Avhen blaclc powder was used, Manu/dclure. --The process of manufacture of both classes of 
and the chamber pressures are lower ; also that for the same or smokeless powders referred to above is similar in all essential 

even lower chamber pressures, higher velocities are obtained. In particulars, and "on.sists of the tbrcc following main o]>ei*ation8 : — 

the old powders complete combustion of the explosive took place 1. Incorporating and gelatinizing the ingrcaients either by means 
before the projectile nad time to move far down the bore of the of a solvent or by heat. 

gun ; high pressures were in consequence set up in the chamber, 2. Korining the gelatiniziMl material into tlie desired shape, 

necessitating a massive breech. As the development of the gas 8. Drying or expelling the solvent and any moisture, 

and therefore of the pressure fell off rapidly, the gun thinned The nitro-cellulose, in a very fine state of division, and free from 
down considerably towards the muzzle, and was comparatively small lumps and knots Avhich would delay the action of the solvent, 
.short. For smoktdess powders the guns are more uniform in out- is thoroughly dried. The gebitiiiization ami the incorporation of 

line, to suit the more uniform distribution of pressure, and they the other ingredients are effected almost universally in the kneading 

are longer, to enable the full effects to bo obtained from the com- machines of Messrs Werner, r/leiderer and Terkins. This machine 

paratively slow-burning explosive. It is obvious that the property is described below under the manufacture of cordite. The usual 

of burning in successive layers affords a ready means of adapting procedure is to pour in the solvent and start the machine, and then 

the new explosives to the various calibres of small arms and add the nitro-cellulose, or it may bo roughly mixed with the solvent 

ordnance for which they are used. By increasing the thickness of before charging into the machine. The other ingredients may be 

the flakes or cubes, or the diameters of the cords or cylinders, the added separately in a fine state of division if solid, usually after 

surface of ignition for a given weight is decreased with a corre- incorporation has been proceeding for some little time, or if they 

sponding decrease of initial development of gas, and consequently are soluble in the solvent they may he added immediately. When 
of initial pres.snre, whereas the time of total combustion is in- nitro-glycerine is an ingredient it is either mixed roughly with the 

creased. The thicker the flake, cube, or cord, the slower-burning nitro-cellulose by hand before being charged into the machine, or 

the powder and the larger the gun in which it can be advantage- it is mixed wdth a portion of the solvent and then added. The 

ously used. (5) Ease and safety of manufacture. The manu- solvents most generally used arc acetic ether or acetone, but when 

facture of smokeless powders consists in, firstly, the production of soluble nitro-celluloses only have to be dealt with, an cther-alcohol 

the nitro-compouTids, and secondly, their treatment with suitable mixture may be employed. Less used solvents arc ether, and the 

solvents to give them the required colloidal condition. As regards methyl, ethyl, and amyl acetates. The gelatinizing action of the 

nitro-cellulose, the operations are simple and free frdm all risks, solvent is much assisted by the kneading and squeezing action, and 

as throughout the operations the nitro-cellulose is always being the constant agitation the materials receive in the machine. The 

dealt with in large vmumes of water, in which condition it is quite time of incorporation varies from about four to ei^ht hours, but it 

liarmless. The manufacture of nitro-glycerine is one of more depends on the amount of solvent and to a certain extent on the 

difficulty and danger. It is a liquid, very sensitive to friction and nature of the other added ingredients. On completion of the 

percussion, and ivhen acid it has a great tendency to dedomnose gelatinization the mass is of a pasty consistency due to the presence 

spontaneously if adequate means are not adopted of controlling of the solvent, and is in a very suitable condition for rolling out 

tlie temperature while the material is in contact with acids. The into sheets or pressing through dies to form cords. To form it into 

precautions to be observed in its manufacture are based on these sheets, the paste is passed backwards and forwards through hollovr 

considerations. In most processes for the production of smokeless chilled cast-iron rollers iilually steam heated, their distance apart 

})Owder.s, the nitro-ccllulose has to bo dried before farther treat- being capable of adjustment so as to produce any required thickness 
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of sheet. The sheets are next placed in drying stoves, where the 
solvent is driven off ; and as the drying generally produces blisters 
and unevennesses in the sheets, they are again passed through hot 
rollers. The sheets are rolled out voiy thin in the first instance ; 
to form thicker flakes or cubes they are folded over and over and 
passed through the rolls between each successive folding until the 
desired thickness is obtained. This treatment dispels all traces of 
the solvent, and welds the sheet!^ thoroughly together. The sheets 
are then cut flrst of all into strips, and the strips divided into flakes 
or cubes, for which purposes various machines are in use ; or the 
sheets may be converted into grains much in the style of gunpowder. 
For the manufacture of cord ^wders such as cordite, screw or 
hydraulic presses are employed. They consist of a cylinder for 
containing the paste, closed at the bottom by a plug having one or more 
orifices of the required shape. A piston slowly descending into the 
cylinder forces the paste out through the holes in a continuous cord 
or cords. The cord is delivered either on a revolving reel or on an 
endless band on which it can be cut to any desired length. The 
construction and use of the presses arc more fully described below, 
under the manufacture of cordite. The cords, either on reels or cut to 
lengths and packed on trays, are dried in stoves at a temperature 
of almut 100* F. (37 ’O'" C.). The dryinj^ is effected either by hot 
air blown into the stove, or by radiation from steam or hot-air 
pipes. In some drying processes, where the recovery of the solvent 
is aimed at, the drying chambers are in connexion with vacuum- 
producing and condensing arrangements. All natures of smokeless 
powders when thoroughly dry are blended and packed. Another 
method of granulating powders for sporting guns is, wlien gclatin- 
ization is completed, to a<ld hot water to the mass in the machine 
and to blow in steam ; this treatment has the effect of quickly 
reducing the paste to a granular condition. The solvent is next 
evaporated and the water got rid of by pressing, centrifugalling, and 
drying. The grains arc finally sifted to the required sizes. 

CORDITK. 

Cordite is the smokeless powder which has been used by the British 
service since 1891. It was introduced on the reconiniendation of 
a committee presided over by Sir Frederick Abel, who came to the 
conclusion that an explosive containing a considerable amount of 
iiitro-glyccriiie offered many advantages over any of the purely 
nitro-cclluloso powders then in existence. Experiments by the 
committee eventually led to the production of a smokeless powder 
made from nitro-glycerine and gun-cotton gelatinized by means of 
a solvent, to wliidi a small proportion of a mineral hydrocarbon 
was added as a modcrant This explosive is known as Cordite 
Mark I,” and consists of nitro-glycerine, fiS % ; gun-cotton, 37 % ; 
inincral jolly, 5 %. 

The mineral jelly is a hydrocarbon liaving the formula C, 6 H 34 , and 
is obtained by the fractional distillation of crude petroleum oil at 
a temperature of over 200'' C. I'hc variety used for cordite must 
have a Hash point not below 204 •4* C. (400'' F.), ami a melting 
point not below 30" C. (80" F.). It must also be free from acidity 
and foreiipi mineral matters. The solvent used is acetone, CgHgO. 
Acetone is obtained by the destructive distillation of acetates, 
generally acetate of lime ; the principal source of the acetic acid 
being the destructive distillation <if wood. Tlie acetic acid as it 
distils over from the wood is at once neutralized by lime (or other 
base) and converted into acetate. Tlie cmde acetone as obtained 
from the acetate, is purified by rectification. It is a colourless 
aromatic liquid, and as used for tlie manufacture of cordite it 
must have a specific gravity of not more than 0*80, must leave 
no residue on evaporation at 100" C. (212* F.), and must not 
contain more than 0*005 per cent, of acidity; further, when it is 
mixed with a 0*1 per cent, solution of potassium permanganate the 
mixture must retain its pink colour for not less than bO minutes. 
The composition of cordite is the same for all descriptions of 
small arms and ordnance, the required rate of combustion being 
obtained by varying the diameter of the cords. The density is 
constant (specific gravity 1 *50) ; it contains practically no moisture, 
nor is it affected in any way by water. It is poisonous. An ex- 
haustive series of experiments carried out in England, in India, 
in Canada, and in the Arctic regions, extending over a lengthened 
period, with the view of testing its keeping qualities, proved that 
it remained stable in its composition and unifonu in its ballistic 
])roperties. Kxperfments also demonstrated its absolute iion-sensi- 
tivoiiess to detonation in the form and under the conditions in 
which it is employed. The different sizes of cordite are designated 
by a fraction ; the numerator gives in hundredths of an inch the 
nominal diameter of the die through which the cordite is pressed, 
the denominator, the nominal length of tlie sticks in indies. 

To diminish the erosion produced by cordite of the above com- 
position, especially when nring the heavy charges necessary to 
produce the high velocities now required from modem ordnance, 
a modified cordite, known as “Cordite M.D.,” is being intro- | 
duoed. Its composition is— nitro-glycerine, 30 % ; gun-cotton, i 
65 % ; mineral jelly, 6 %. yith Cordite M.D., slightly heavier | 


charts than of Cordite Mark I are requii*ed to give the Hauie 
velocities, but the corres|)onding pressures are lower, so that by 
a further increase in the charge, higher velocities can be obtained 
without exceeding the permissible pressures, and without undue 
erosion. The manutocture of Cordite M.D. is similar to tliat ol 
Cordite Mark I. 

Afanufutclure.—lihe various processes in the manufacture of 
cordite are as follows 1. Drying the gun-cotton. 2. Mixing the 
gun-cotton and nitro-glyccriue. 8. Incorporating. 4. l*ressiiig, 
and reeling or cutting. 5. Drying. 6, Blending and packing. 

1. JJrying tJie gun-coUoJi . — 'Jne gun-cotton after pulpmgiis com- 
pressed into cylinders 3 inches in diameter and 4^ inches high, of 
sufficient consistency to enable them to be handled with care. It 
contains from 40 to 45 per cent, of water. In this form it is placed 
on trays with uopper wire gauze bottoms, arranged on racks in the 
drying stoves. The drying is effected by means of warm air blown 
into the stove, the temperature in the stove beiii^ kept as nearly as 
possible at 104* F. (40“ C. ). The guii -cotton is dned down to under 
1 per cent, of moisture. 

2. Mixinig tlie gun-cotton and nilro-ghjcerinc. — 'VN'licii dry the 
gun-cotton is woiglied out into brass-lined wooden boxes and taken 
over to the nitro-glycerine final-washing house. The corresponding 
quantity of nitro-glycerine is weighed out as it comes from the 
filter tank, and ])Oured over the gun-cotton. The boxes are taken to 
the mixing house, and the gun-cotton and nitro-glycerine thoroughly 
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mixed by hand so as to break up the gun-cotton and make it absorb 
the nitro-glyccrinc. This mixture, of gun-cotton and nitro-glycerine 
i.s not nearly so sensitive or dangerous to handle and transport as 
either the dry gun-cotton or the nitro-glyceriin*. alone. The gun- 
cotton and nitro-glycerine in this rougldy mixed condition u-re known 
as ct^rditc paste. 

3. Jncorporaiing.—*Y\\Q cordite paste is next taken to the in- 
corporating machines. This macJiine (Fig. l)is an iron box, on 
suitiible supports, open at the top, and with a bottom shaped to 
form two semicircular troughs, in each of which a spindle with 
screw -shaped blades ^revolves. The spindles turn in opposib* 
directions, one moving at about twice the rate of tlio other. Tlicy 
are driven by cog-wheels on a third spindle running underneath the 
machine. This driving spindle has two pulleys on it, either of 
which can bo put into gear by' means of a friction cone. Both 
pulleys are driven from an overhead shaft, and as on. lias an open 
and the other a crossed belt, the blades can be made to revolve in- 
wards or outwards os desired. At the back of the inacbine is ji 
screw arrangement for tilting it to facilitate the removal of its 
contents. The lower or trough ])ortion has an iron jacket, through 
which cold ivater circulates to keep down the temi)craturc during 
incorporation. When at work the blades revolve in close proximity 
to the bottom of the machine, and the paste is continually being 
squeezed between the blades and the bottom and between the blades 
themselves ns they meet along the centre line. The action is in 
fact a kneading one, and the maediine is very similar to those u.sed 
for making biscuit dough and for many other like purposes. 

The details of the proc,es.s are shortly as follows : — A portion of 
the charge of acetone having been poured into the machine, the 
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blades are started to revolve inwards, that is, towards one another, 
and the cordite paste ladled in with a wooden scoop, the remainder 
of the acetone being poured in as the paste is being added. The opera* 
tion of charging only takes a few minutes, and as soon as it is com- 
pleted the top of tile machine is closed with a wooden cover to 
prevent the loss of acetone by evaporation, and the machine allowed 
to run for 2^ hours. At the eud of this time the weighed quantity 
of mineral jelly is added, and the machine set to work for another 

hours, for about the last quarter of an hour the motion of the 
blades is reversed — that is, they are made to revolve away from one 
another ; this has the elfect of breaking up the “ cordite dough, 
as it is now termed, in which condition it is more easily iilled into 
the press cylinders. At the end of the iive hours the gelatinize* 
tion of the gun-cotton, and its admixture with the nitro-glycerine 
by the aid of the common solvent, acetone, is complete, and the 
mineral jelly is also uniformly distributed throughout the mass. 
The blades are now stopiwjd, and the cordite dough removed from 
the machine and placed in barrels for conveyance to the press house. 

4. Pressing,— are three kinds of presses in use at Waltham 
Abbey for pressing cordite, viz., screw, screw and hydraulic com- 
bined, and hydraulic. The screw presses are used for the manu- 
facture of small-arm cordite, and are combined with an automatic 
reeling arrangement for 
winding the cordite on 
reels ns it issues from 
the die. The screw and 
hydraulic combined, 
and the hydraulic 
presses, are for produc- 
ing the large natures 
of cordite, and are pro- 
vided with cutting gear 
for cutting the coraitc 
to the required leu^hs 
as it is pressed. The 
general construction of 
the screw press for 
small -arm cordite is 
shown in Fig. 2. The 
plunger, the upper 
portion of which is 
screwed, passes ii]) 
through the centre of a 
worm wheel worked by 
a worm on a horizontal 
shaft, to which the 
driving pulleys are at- 
tached. By means of 
automatic striking gear 
the motion of the worm 
is reversed when the Fig. 2, 

plunger comes to the 

bottom of its stroke, and stopped when the return stroke is 
completed. 

The reeling gear is shown in Fig. 8. The reel, the body of which 
is of sheet brass, with skeleton brass ends, is mounted in front of 
the press on a horizontal spindle with a cone pulley fixed to one end, 
and is driven by another cone ])ulley on the worm shaft ; this latter 
pulley is made to revolve by means of a friction cone worked by a 
lever on the right side of the machine. The object of the cone 
pulleys is to enable the speed of the rod to bo adjusted to suit the 
rate at which the cordite is issuing from the die. The cordite is 
traversed automatically from side to side of the reel as it is wound 
upon it. The press cylinders are closed at the bottom by a plug, 
in the centre of which is the die. Resting on the plug is a steel 
plate with a number of holes in it. This plate supports a fine wire 
gauze disc, which acts as a sieve to prevent small particles of foreign 
substances from fjetting into and blocking up the die. The cylinder 
is shown in section in Fig. 2. The press cylinders are filled by 
hand ramming. The full cylinder is placed in the press under the 
plunger, and the machine started and worked as above described. 
On completion of the up-stroko, the empty cylinder is removed 
from* the press and another full one inserted. Each cylinder con- 
tains a little over one pound of cordite dough. A fresh reel is used 
for each cylinder, and the reels as filled are taken to the drying- 
stove. 

The screw and hydraulic presses for the large natures of cordite 
are, as far as the actual pressing is concerned, on practically the 
same principle as the screw press just described. The press cylinders, 
however, are an integral part of the machine, and are not removed 
for filling, the filling being done from a hopper attached to the 
cylinder, which latter is deep enough to contain the whole charge 
in an uncompressed condition. 

In one pattern of press the plunger screw is attached to and 
revolves in a ram working in a small hydraulic cylinder. When 
the press cylinder is charged the valve leading to the hydraulic 
cylinder is opened, and the pressure, acting on the ram and plunger, 



forces it down, and it compresses the material into the actual press 
cylinder. The screw gear is then started and the material pressed 
out through the die. The arrangement of perforated plate and 
wire gauze strainer is the same as in the small press cylinder. The 
number of dies in the plug, 
that is the number of 
cords that can be pressed at 
one time, depends on the 
diameter of the press cyl- 
inder and on the size of 
the cordite which is being 
pressed. 

The smaller sizes of cord- 
ite, sizes V* 

are reeled bv hand as they 
issue from the die, on reels 
of similar materials to those 
used for small-arm cordite. 

As soon as a pressing is 
completed, the reels are 
taken to a cutting machine, consisting of two horizontal steel 
blades mounted on a stand opposite one another and in the same 
plane. The reel is supported in the stand so that the cordite 
lies at right angles to and between the two blades, which are 
then brought together, cutting through the cordite and dividing 
it into a number of strands of equal or nearly equal length, this 
len^h being that of the semi-circumference of the reel. The 
cordite is then laid out fiat on shallow wooden trays, the bottoms 
of which are formed of narrow battens with open spaces between 
them. 

The larger sizes of cordite, viz., and above, are led as they 
issue from the die on an endless leather band travelling at the same 
rate as the issuing cordite. This band has steel blades on its 
surface, fixed at right angles to the direction of its motion. The 
band passes under a roller, adjusted so os to press the cordite on to 
the knives, and in this w'ay it is cut to length, the length being 
regulated by the distance apart of the blades on the bolt. As they 
are cut, the strands are picKcd off the belt by hand, and arranged 
on trays, as described above in the case of the smaller sizes. 

The hydraulic press is on the usual principle of such presses. Tb.: 
plunger is fixed, and the cylinder is supported on a table which is 
secured to the ram. As the ram ascends, the cordite is j>re88ed out, 
and reeled or cut on the endless band, as already described. 

6. Drying, — All cordite, after pressing, is dried in stoves, heated 
by means of steam pipes or hot-air Mast to a tem})erature not 
exceeding 88” C. (100^ F.). The reels or trays are arranged on open 
racks in the centre of the stove. Small-arm cordite takes about 
three days, the larger sizes about six days, and the largest nearly 
three weeks to dry. The object of the stoving is to remove the 
acetone and any moisture from the cordite. 

6. Blending and Packing, — After drying, small-arm cordite is 
blended as follows Ten single-strand reels are mounted on a 
frame and wound off simultaneously on a larger reel. The winding 
is done by a small machine in which the single large reel is made 
to revolve and draw the cords from the 10 single-strand reels ; a 
lever actuated by cam, through which the ten strands pass, guido.s 
them from side to side of the larger reel as they are wound on it. 
Six of the full 10-strand reels are next taken, mounted on a stand, 
and the 60 strands wound off on a drum in the same way as the 10 
single strands were wound on the lO-strand reel. When the reel- 
ing is completed, the ends are all secured a band of stout tape 
wound round the drum, and the drum is packed in a box or 
barrel for transport. Larger sizes of cordite, which have been cut 
into lengths, are blended as followrs : — As the trays come from the 
stove, their contents are packed into boxes, each containing about- 
100 tt> of cordite, until a sufficient number of boxes to form a lot 
have been filled. This number is subdivided into batches, the 
number of boxes in a batch varying with the size of cordite, and 
the cordite in each batch of boxes is blended, by taking a few 
sticks from each box of the batch and packing them into another 
set of boxes, filling one box at a time until the whole of the 
original boxes have been emptied. A box of the blended material 
is then taken from each baton, and the contents of these boxes are 
again blended, as above described, so as to form when completed a 
uniform lot, the number of boxes forming a lot varving with the 
nature of the cordite. Cordite is packed in wooden boxes holding 
from .50 to 115 lb, according to the size of the box and the nature 
of the cordito. 

Cordite for blank ammwnUion and for WebUy pistol cartridges , — 
Cordite for blank ammunition is prepared from size 20. After the 
cordite has been dried it is wound on reels. These reels are mounted 
on a stand in front of a machine which automatically feeds about 
40 strands at a time throngh rows of holes in a fixed plate, in front 
of which, and close up aninst it, a disc revolves at a very high rate 
of speed. Attached to this disc are four knives, set at right angles 
to one another, which take thin slices off the strands as they 
are fed through the plate, the principle of the machine much 
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reaembliiig that of a ohaff^utter. The flakes should vary in thick- 
ness between 0**008 and 0**008. It is designated 

Cordite for the Weblqr pUtol is prepared by’ slicing size 1 
cordite in a maohine similar in principle to tlie one used for 
making It is designated 

!refte.—The tests for finished cordite are as follows 

1. Analysis * — ^To ascertain that the percentage composition is 
correct 

2. MoiMwre fesf.— To ascertain that it does not contain more 
than a certain percentage of volatile matter varying with the size 
of the cordite. 

3. Meal test for staldlity, — This test is briefly as follows : — 20 
gr^ of finely ^ound cordite are placed in a tost tube provided 
with a stopper, through which passes a glass rod terminating in a 
hook. A piece of filter paper saturated with a solution of starch 
and potassium iodide, and dried, is attached to the hook, and the 
upper half of the paper moistened, when about to be used, with a 
solution of glycerine in water. The paper is inserted in the test 
tube, and the teat tube placed in a water bath heated to 180* F. 
The test is completed when the faint brown line, which after a time 
makes its appearance at the margin between the wet and dry 
portions of the test paper, equals in depth of tint the brown line 
•drawn on a standard test paper. This tost with slight modifica- 
tions is the one in general use for testing the purity of all nitro- 
cxplosives. 

4. BaUistic proof — Each size of cordite is fired in the small ann 
or piece of ordnance with which it is intended to be used, under 
certain fixed conditions as to weight of charge and projectile, 
Ac., and must give velocities and pressures within certain defined 
limits. 
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(f, l. N.) 

PrOSSnltZ (Czech, ProsUjov), chief t(jATi of a 
.government district in the fertile plain of Hanna, in 
Moravia, Austria. It has important textile, malt, and 
«ugar industries, distilling, brewing, and milling, manu- 
iactures of agricultural implements and liicifer matches. 
Ooeso are bred in large numbers, and there is a brisk trade 
in com. Population (1890), 19,512; (1900), 24,054. 

Prostitution. — ^Prostitution may be defined as 
promiscuous unchastity for gain. In German law it is 
•described as Oswerhsmdssige Unzvcht, It has always 
heen distinguished in law and custom from concubinage, 
which is an inferior state of marriage, and from adultery 
and other irregular sexual relations, in which the motive is 
passion. Prostitution has existed in all civilized countries 
from the earliest times, and has always been subject to 
regulation by law or by custom. In Christian countries 
attempts have repeatedly been made V> suppress it^ but 
without success. Its ultimate basis lies in the two most 
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elementary attributes of living things, namely, the will to 
live and the instinct of reproduction. The one represents 
the interest of the individual, the other tliat of the race ; 
and the essential character of prostitution is that it utilizes 
the latter to satisfy the former, whereas in true sexual 
passion, as Schopenhauer has pointed out, the advantage 
of the individmil is subordinated to the needs of the 
race. In practical language, prostitution offers, through 
abuse of the sexual instinct, a means of livelihood whicli 
a certain proportion of women prefer to other means. It 
is often assumed by philanthropic moralists that no other 
means are open to them. That may be so in coses in which 
deception or constraint has been ui^, and adverse circum- 
stances — such as lack of friends and a harsh social code — 
close the door to other occupations ; but to sup]:)ose that 
such cases account for prostitution is to misapprehend the 
problem. The detailed investigations of various observers 
and the experience of rescue societies prove that the great 
majority of prostitutes prefer that means of livelihood to 
others entailing regular work, discipline, and self-control. 

. When they really cease to prefer the life, they leave it 
voluntarily. 1 Otherwise there is extreme difficulty in ro- 
claiming even the few who will consent to try, and permanent 
success is only attained with a small proportion of them. 
The earliest attempt at reclamation met with the same 
result. It was carried out by the Roman Empress Theo- 
dora, wife of Justinian, herself a prostitute in early 
life. She established a home for 500 women on the 
Bosphorus, but after a time they could not bear the 
restraint ; some threw themselves into the sea, and cvent- 
I ually the scheme was abandoned. Hie pi'efcrcnce is due 
j to several causes, of which indolence is the chief. Pros- 
j titutes are drawn mainly from the lower classes : the life 
offers them an escaj)e from the toil which \vould otherwise 
1 k) their lot. Women wlio present thenisclves to the police 
for insenption on the Continent freciucntly give as their 
reason for embracing tbe life, that they do not intend to 
work any more. Other causes are love of excitement and 
dislike of restraint. The same qualities make the criminal 
and the wastrel. In addition, a large proj)ortion have 
the sexual apiietite developed in an abnormal degi*ce. Of 
3505 women interrogated by M. Buis in Brussels, 1118 
admitted le godt pour VJoomrne, The foregoing are i>rimary 
causes. External conditions which foster any of these 
tendencies, or destroy the self-res^KJCt and sense of modesty 
which arc their natural antidotes, are secondary causes of 
prostitution. The more iuiportarit are: (1) difficulty of 
finding employment ; (2) excessively laborious and ill-i)aid 
work ; (3) harsh treatment of girls at home ; (4) })roniiK- 
cuous and indecent mode of living among flie overcrowded 
poor : (5) the aggregation of ]3eople together in large com- 
munities and factories, whereby the young are l)rought 
into constant contact w’ith demoralized companions ; (G) 
the example of luxury, self indulgence, and loose manners 
set by the W'calthier classes; (7) demoralizing literature 
and amusements ; (8) the arts of profligate men and their 
agents. Alcohol is often an aid to prostitution, but it 
can hardly be called a cause, for the j>ractice flourishes 
even more in the most abstemious than in the inost 
drunken countries. These observations aj)]>ly to the West. 
In Oriental countries girls are commonly born into or 
brought up to the trade, and in that case liaye no clioice*. 

Amoiig the ancient nations of the East, with the excc|>- 
tion of the Jews, prostitution ajq^ars to have been con- 
nected with religious worship, and to have Ixjon not jnerely 

^ TJie immlHsr of thone wlio do so is consideraljlo. In (.'opeiiliagen 
from 1871 to 18% 33 per cent, of the roKistcr(*d prostitutes were re- 
moved from the register by marriage and by returning to their friends. 
Many women resort to pro.stitutiou occasionally, in altennitioii witn 
work. 
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tolerated but encoura^. From the Mosaic ordinances 
and the narrative of the Old Testament it is clear that the 
separation of the Jews as the chosen people, and 
HMoty. laaintenance of their faith, were always felt 
by Moses and by the later prophets to be chiefly endangered 
by the vicious attractions of the religious rites practis^ 
around tl^em. The code of sexual morality laid down in 
the Book of Leviticus is prefaced by the injunction not to 
do after the doings of the land of Egypt, nor after the 
doings of the land of Canaan, where all the abominations 
forbidden to the Jews were practised ; and whenever the 
Israelites lapsed from their faith and “went a-whoring 
after strange gods,” the transgression was always associat^ | 
with licentious conduct. In Egypt, Phoenicia, Assyria, 
Chaldea, Canaan, and Persia, the w'orship of Isis, Moloch, 
Baal, Astarte, Mylitta, and other deities consisted of the 
most extravagant sensual orgies, and the temples were 
merely centres of vice. In Babylon some degree of pros- 
titution api)ears to have l:>een even compulsory and imposed 
upon all women in honour of tlic goddess Mylitta. In 
India the ancient connexion between religion and prosti- 
tution still survives ; but that is not the case in China, 
a most licentious country, and, considering the antiquity 
of its civilization, and its conservatisin, we may perhaps 
conclude that it formed an exception in this respect among 
the ancient nations. Among the Jew's, who stood apart 
from the surrounding iieoples, the object of the Mosaic 
law w'as clearly to preserve the purity of the race and the 
religion. Prostitution in itself was not forbidden, but it 
was to be confined to foreign women. Jewish fathers 
were forbidden to turn their daughters into prostitutes 
(Lev. xix. 29), and the daughters of Israel were forbidden 
to become prostitutes (Deut. xxiii. 17), but no penalty 
was attached to disoliedience, except in the case of a 
priest's daughter, who was to be burnt (Lev. xxi. 9). 
This distinction is significant of the attitude of Moses, 
because the heathen “ priestesses ” w'ere nothing but pros- 
titutes. Similarly, he forbade groves, a common adjunct 
of heathen temples and a convenient cover for debauchery. 
Again, his purpose is sIkjwii by the severe penalties imposed 
on adultery (deatli) and on unchastity in a betrothed 
damsel (death by stoning), as contrasted with the mild 
prohibition of prostitution. Bo long as it did not touch 
the race or the religion, lie tolerated it ; and even this 
degree of disapproval was not maintained, for Jephthah 
was the son of a harlot (Judg. xi. 1). There is abundant 
evidence in the Old Testament that in'ostitution prevailed 
extensively in Palestine, even in the earlier and more 
puritan days. The women were forbidden Jerusalem and 
places of worship ; they infested the waysides, and there 
is some evidence of a distinctive dress or lx;aring, which 
was a marked feature of the trade among the Greeks and 
Homans. In the later |)criod of aggrandizement that 
increase of licentious indulgence which Moses had foreseen 
took place, associated with infidelity. The |)eople plunged 
into debauchery, the invariable sign of national decadence, 
which has always accompanied ovor-pros|ierity and security, 
and* has always heralded national destruction. Before 
leaving the Jews, it may be noted as an interesting fact 
that the remarkable series of ordinances laid down by 
Moses in the interest of public health contains unmistak- 
able recognition of venereal disease and its contagious 
character (Lev. xv.). 

Passing on to the ancient Greeks, we find prostitution 
treated at Athens on a new principle. The regulations of 
Solon wore designed to preserve public order and decency. 
He established houses of prostitution (dicteria), which 
were a State monopoly and confined to certain quarters. 
The dicteriades were forbidden the superior parts of the 
town, and were placed under various disabilities. They 
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were compelled to wear a distinctive dress, and, so far 
from being connected with religion, they were not allowed 
to take part in religious services. These laws do not 
seem to have been carried out at all effectually, and were 
presently relaxed. After the Persian wars more stringent 
regulations were again introduced. The dicteriadeB were 
placed ymd&p police control, and were liable to prosecution 
for various offences, such as ruining youths, committing 
sacrilege, and treason against the State. It is clear, how- 
ever, that as time went on the Athenian authorities 
experienced the difficulties encountered by modern adminis- 
trations in carrying out State regulation. There were 
g^es of prostitution, socially though not legally recog- 
nized, and women of a superior order were too powerful 
for tho law, which failed to maintain the ban against 
them. The Greek li^tcBrce, who were prostitutes, not “mis- 
tresses,” and the most gifted and most brilliant members 
of their class known to history, wielded great and open 
influence. The test case of Pluyne, in which the stem 
attitude previously maintained by the Areopagus broke 
down, established their triumiih over the law, deprived 
virtuous women of their sole advantage, and o|)en^ the 
door to general laxity. In later times any one could sot 
up a dicterion on i>ayment of the tax. In other Greek 
cities extreme licence prevailed. At Corinth, which was 
famous for sensual practices, a temple, with a huge staff of 
common prostitutes for attendants, was established in honour 
of Aphrodite and for the accommodation of the sailors 
frequenting tho port. The worship of this goddess became 
generally debased into an excuse for sexual excesses. 

The !]^mans united the Jewish pride of race with the- 
Greek regard for public decency, and in addition uphcli 
a standard of austerity all their own. In early days 
female virtue was highly honoured and strenuously main- 
tained among them, of which tho institution of the vestal 
virgins was a visible sign. Their attitude towards prosti- 
tution differed, accordingly, from that of other ancient 
nations. Among thorn, alone, it was considered disgraceful 
to a man to frequent the company of prostitutes ; and this 
traditional standard of social conduct, which markedly 
distinguished them from the Greeks, retained sufficient 
force down to the later days of the Republic to furnish 
Cicero with a weapon of rhetorical attack against his 
jiolitical opponents, whom he denounced as Bcortatores, 
Prostitution was more severely regulated by them than by 
any other ancient race. They introduced the system of 
police registration, which is the leading feature of Con- 
tinental administration to-day. From the earliest days of 
the Republic prostitutes were required to register at the 
audiles' office, where licences were issued to them on pay- 
ment of a tax. They were placed under stringent control, 
had to wear a distinctive dress, dye their hair or wear 
yellow wigs, and were subject to various civil disabilities ; 
but the severest feature of the system was that, once 
registered, their names were never erased, and consequently 
remained for ever under an indelible stain. As in our 
times, registration became ineffective, and neither law nor 
tradition could chock tho demoralizing influence of ease 
and luxury when once external conquest left the Romans 
free to devote their energies to the pursuit of pleasure. 
An attemx)t was made, by tho enactment of severer laws 
against prostitution, to stem the rising tide of immorality, 
which threatened to taint the best blood in Rome with the' 
basest elements in the later days of the Republic. Citizens 
wore prohibited from marrying the descendants or relatives 
of prostitutes, daughters of equestrians were forbidden to 
l^ome prostitutes, and married women who did so were- 
liable to ][36naltie3. More stringent regulations were alsa 
impo^ on prostithtes themselves, in addition to the old 
disabilities and police system, which remained in force. K 
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these laws had any effect at all, it was to promote the 
general prevalence of immorality ; they certainly did not 
diminish prostitution. The profligacy of imperial jEtome 
has never been surpassed for gross and obscene sensuality. 

The greatest change introduced by Christianity with re- 
gard to prostitution was the adoption of a more charitable 
attitude towards these social and legal outcasts. The 
Roman state tax, which had descended to the emperors 
and had been farther regulated under Caligula, was partly 
given up in the 4th century by Theodosius, on the repre- 
sentations of Florentius, a wealthy patrician, who offered 
to make good the loss of revenue out of his own pocket. 
It w^as fully and finally abolished by Anastasias I. in 
the next century, and the old registers were destroyed. 
Then some of the civil disabilities of prostitutes w^ere 
removed by Justinian in the 6th century. Gibbon, who 
never gave credit for a good motive when a base one could 
bo found, attributes Justinian^s action solely to his desire 
to marry Theodora, whose life had been notorious ; and no 
doubt she influenced him in the matter, but it is per- 
missible to assume a good motive. Even Gibbon is con- 
strained to admit her virtue after marriage, and to give 
her credit for “the most benevolent institution ” of Jus- 
tinian^s roigii, the rescue home for fallen women in 
Constantino} »le, which was at any rate disinterested. 
Though it did not succeed, it marks a turning-point in 
the treatment of a class which had never met with public 
sympathy before. At the same time procuration and con- 
nivance were severely punished, which is in kee})ing with 
the Christian attitude. The early Christian Church laid 
great stress on chastity, which })robably suggested to its 
Roman ijersccutors the horrible punishment of forcibly 
prostituting Christian maidens. 8uch malignity enhanced 
the glory of martyrdom without shaking the constancy of 
its victims ; and the triumph of purity in an age of un- 
bounded licence was conspicuously recognized by Alaric, 
the Gothic conqueror, who gave strict orders in the sack 
of Romo that the virtue of Christian women was to bo 
res})ected. The Church, however, was not severe upon 
prostitutes, to whom the altar was o})en U})on re])entance, 
and some of the fathers exjJicitly recognized their trade 
as a necessary evil Among them w^as St Augustine, a 
man of the world, w^ho saw that its sup}>ression would 
stimulate more destructive forms of immorality. Gradually 
charity degenerated into patronage. Rome, conquered 
spiritually by Christianity and materially by the Northern 
barbarians, sai>pcd the virtue of lK)th. Before the Middle 
Ages the institutions and ministers of the Church became 
a by-word for vice. Charlemagne made an effort to 
suppress the prevailing disorder, but his jmvate life was 
licentious, and his capitularies, w^hich ordained the scourg- 
ing of prostitutes and panders, were not inspired by any 
regard for morality. A ]^riod of reform followed. The 
rise of chivalry, with its lofty idealization of women, and 
the wave of Christian fervour connected with the Crusades, 
inspired a vigorous and high-minded campaign against an 
all-prevalent evil. The Church became exceedingly active 
in prevention and rescue work, and was assisted by a 
devout and zealous laity. Rescue missions were organized, 
convents w^ere founded everywhere for the reception of 
j)onitents, and dowries were subscribed to procure them 
husbands. Fulke de Neuilly was a conspicuous figure in 
this work. He held missions, preached, and collect^ large 
sums for marriage dowries. Poi)e Innocent III. (1198- 
1216) pronounc^ it a praiseworthy act to marry a 
prostitute ; and Gregory IX., a few years later, wrote to 
Gtermany that brothel-keepers were not to prevent pros- 
titutes from attending missions, and t^at clergy and laity 
who drew profit from prqptitution were banned. “ Urge 
bachelors,” he wrote, “to marry repentant girls, or induce 
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the latter to enter the cloister.” In spite of such efforts, 
and of occasional spasms of severity by individual rulers, 
prostitution flourished everywhere throughout the Middle 
Ages. It was not merely tolerated, but licensed and 
regulated by law. In London there was a row of 
“bordells” (brothels) or “stews” in the Borough near 
London Bridge. They were originally licensed by the 
Bishops of Winchester, according to John Nooi-thouck, and 
subsequently sanctioned by Parliament. Stow quotes the 
regulations enacted in the year 1161, during the reign of 
Henry II. These were rather jirotective than repressive, 
as they settled the rent w^hich women had to pay for the 
rooms, and forbade their compulsory detention. The Act 
was afterwards confirmed in the reigns of Edward III. and 
Richard IT. In 1383 the bordells belonged to William 
Walwortli, Lord Mayor of London, who farmed them out, 
probably on behalf of the Cor}ioration, according to Con- 
tinental analogy. They were closed in 1 506, but reopened 
until 1546, when they were abolished by Henry VIII. 
In London we get the earliest known regulations directed 
against the spread of venereal diseases. The Act of 1161 
forbade the Ixjrdell-kccjjers to have women suffering from 
I the “})eriloiis infirmity of burning”; and by uii Order of 
1430 they were forbidden to admit men suffering from an 
infimiitas mfanda. Probably it was by virtue of this 
Order that in 1439 two keejiers were condemned to eleven 
days* imprisonment and banishment from the city. In 
1473, again, it is recorded that bawds and strumpets were 
severely handled by Lord Mayor Hampton. On the Con- 
tinent much the same state of things })revailcd during 
the same j^eriod. Prostitution was lx)tli j protected and 
regulated, and in many jilaces it constituted a source of 
imblic revenue. In France prostitutes w’cre distinguished 
by a badge, and forbidden to w^ear jewels and fine stuffs 
and to fre(iiu*nt certain parts of the tow n. Public brothels 
on a large st ale were established at Toulouse, Avignon, 
and Mont})ellicr. At Toulouse the i)rofits were shared 
between the city and the university ; at Montj)ellier and 
Avignon the trade w^as a nmnici})al monopoly, and farmed 
out to individuals ; at Avignon, where the establishment 
was kept U}) during the whole i)eriod of the poi>es’ residence, 
the inmates were subjected to a weekly examination. In 
1254 Louis IX. issued an edict exiling prostitutes and 
brothel-keei>ers ; but it was rcjiealed twx) years later, though 
in this and the succeeding century i)rocuration was punished 
with extreme severity. In some }>arts of France jirostitutes 
]»aid a ta.v to the seigneur. In Germany, according to 
Fiducin, the public }>rotectiou of J.mt-Dirveii was a r(‘gular 
thing in all the large towns during the Middle Ages. 
“ Frauenhauser,” similar to those in London and in France, 
existed in many jdaces. 1'hey are mentioned in Hamburg 
in 1292 ; and from later records it a}»])ears that they were 
built by the cory)oration, which farmed theiii. 8o also in 
Uim, where special regulations were issued in 1430. Wo 
find them existing at Regensburg in 1306, at Zurich in 
1314, at Basel in 1356, and Vienna in 1384. According 
to IJenne-am-Rhyn, admission to these houses was forbidden 
to married men, clergy, and Jew\s, and on Sundays and 
saints* days they w’erc closed. The laws of the EmjKTor 
Frederick II. in the 13tli centuiy contain s<»mo cuiious 
provisions. Any one convicted of a criminal assault on a 
prostitute against her will w'as liable to be bch(*aded ; if 
she made a false accusation, she was subject to the same 
penalty. Any one not going to the assistance of a woman 
calling for help was liable to a heavy fine. In these 
ordinances the influence of chi^'alry may be detected. At 
the same time prostitutes w’cre forbidden to live among re- 
s{)ectable w’^omcn or go to the baths with them. Hospitality 
to important guests included jdacing the public Frauenhauser 
at their disposal. So King (afterwards Enq^eror) Sigismund 
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waa treated at Bern in 1414 and at Ulm in 1434, so much 
to his satisfaction that he publicly complimented his hosts 
on it Besides the municipal Frauenh&user, there were 
“Winkelhauser,” which were regarded as irr^lar com- 
petitors. In 1492 the licensed women of Nuremberg 
complained to the mayor of this unfair competition, and 
in 1508 they received his permission to storm the obnoxious 
Winkelhaus, which they actually did. In Italy and Si)ain 
the system apjjears to have been very much the same. At 
Bologna prostitutes had to wear a distinctive dross, in 
Venice they were forbidden to frequent the wine-shop, 
and in liavenna they were comj)olled to leave a neighbour- 
hood on the complaint of other residents. At Naples a 
Court of Prostitutes was established, having jurisdiction 
over everything connected with prostitution. It led to 
great abuso.s, was reformed in 1589, and abolished about a 
century later. 

Such was the state of things in the Middle Ages. In 
the 15tli and 16th centuries a great change took 
place. It was due to two very different causes : (1) fear 
of disease; (2) the Reformation. With regard to the 
first, there can be little doubt that botli the slighter and 
graver forms of venereal disease existed in very remote 
times, but until the 15th century they attracted com- 
paratively little attention. The constitutional character 
of syphilis was certainly not undcrstootl, — which is by no 
means surprising, since its pathology has only been eluci- 
dated during the last half century and is still extremely 
obscure, — but one would still have ex]KJcted to find more 
notice taken of it by historical, moral, and medical writers 
in classical and mediaeval times. Nor is it jwssible to 
explain their reticence by prudery, in view of the unbounded 
literary licence iKsrrnitted in those ages. One can only 
conclude that the evil was loss widely spread or less viru- 
lent than it afterwards Ixjcame. At the end of the 
15th century it attracted so much notice that it was 
sup[)osed to have originated then de uovOf or to have 
been brought from the West Indies by Columbus — ^both 
untenable hypotheses ; and, as usual, each country accused 
some other of bringing the contagion witliin its borders. 
To speculate on the causes of this increased prevalence 
would bo idle ; it is enough to note the fact and its con- 
sequences. It was immediately followed by the Reforma- 
tion, and the two together led to a general campaign 
against the system of licensed prostitution. The last 
Frauenhaus was closed in Ulm in 1531, in Basel in 1534, 
and in Nuremberg in 1562. In London, as already noted, 
the bordells were abolished in 1546. In Paris an ordinance 
was issued in 1560 prohibiting these establishments, and 
later all prostitutes were required to leave the city within 
twenty-four hours. These instances will suffice to show 
the general character of the movement. Nor were muni- 
cipal brothels ever tolerated again. It is observed by 
Henne-am-Rhyn — no friend of toleration — that their 
suppression was followed by the appearance of the crime 
of infanticide, by the establishment of hospitals for found- 
lings and for syphilis. This suggests an indictment against 
hunlanity which is hardly justified by the facts. Infanti- 
cide was no new thing, and foundling hospitals date from 
the beginning of the 13th century. Their marked in- 
crease and the establishment of syj)hilitic hospitals came 
a century later than the Reformation campaign against 
the Frauenhftusor. The suppression of the latter did 
not affect the prevalence of prostitution. In the 17th 
century another spasm of severity occurred. In 1635 an 
edict was issued in Paris condemning men concerned in 
the traffic to -the galleys for life; women and girls to be 
whipped, shaved, and banished for life, without formal 
trial These ordinances were modified by Louis XIV. in 
1684. The Puritan enactments in England were equally 


savaga Fornication was punishable by three months^ 
imprisonment, f oUowed by b^ for good behaviour. Bawds 
were condemned to be whipped, pilloried, branded, and 
imprisoned for three years ; the punishment for a second 
offence was death. In Hamburg all brothels were pulled 
down and the women expelled from the town. If these 
measures had any effect, it was speedily lost in a greater 
reaction; but they have some historiesd interest, as the 
present system was gradually evolved from them. 

It would be tedious and unprofitable to follow all the . 
steps, the shifts and turns of policy, adopted in different 
countries during the 18th century for the suppres- 
sion or control of an incurable evil They involve no 
new principle, and merely represent phases in the evolution 
of the more settled and more systematic procedure in force 
at the present time. Its chief feature, as compared with 
the past, is the establishment of an organized police force, 
to which the control of prostitution is entrusted, coupled 
with a general determination to put the subject out of 
sight and ignore it as far as possibla The procedure 
on the continent of Europe is virtually a return to the 
old Roman system of legistration and su|)ervision, except 
that there is no State tax, and names can be removed 
from the register. The objects are the same, namely, 
public order and decency, with one important addition, 
which lias given rise to much controversy. This is the 
protection of health. From what has gone before, the 
reader will have gathered that it is not, as fi'equently 
supposed, a now thing. Already in the Middle Ages the 
question occupied the attention of Parliament in England, 
and a weekly examination of jmblic women by the barber 
(the surgeon of that time) was instituted at AvignoA 
Tlie practice was adopted in Spain from about 1500, and 
later in many other places. But the abolition of licensed 
brothels, and the consequent growth of private prostitution, 
rendered it a dead letter. To meet the difficulty, registra- 
tion was devised. It w'as first suggested in Franco in 
1765, but was not adopted until 1778. The present 
regulations in Franco are based on the ordinances of that 
year and of 1780, which in their turn were borrowed 
from those of the 16th and 17th centuries, 2 >reviou 8 ly 
mentioned. The tlmory of the modern attitude to- 
wards prostitution is clearly laid down by successive 
ordinances issued in Berlin. Those of 1700 stated that 
“ this traffic is not jDermitted, but merely tolerated ” ; the 
more i^rocise ones of 1792 2 >ronounccd the toleration of 
prostitution a necessary evil, “to avoid greater disorders 
which are not to be restrained by any law or authority, 
and which take their rise from an inextinguishable natural 
appetite”; and the regulations of 1850 and 1876 are 
beaded “ Polizeilichs Vormchriftffns zur Sicherumg der 
Gemndkdty der dffentlichen Ordmmg vmd dee offerUlictien 
Anstandes,^^ This embraces the whole theory of present 
administration, and if Gemndhdt be omitted, is not loss 
applicable to the United Kingdom than to the Continent 
The last attempt to suppress prostitution in Germany is 
worth noting, as it occurred so late as 1845. Regis* 
tration was stopped and the tolerated houses were closed 
in Berlin, Halle, and Cologne. The attempt was a com- 
plete failure, and it was abandoned in 1851 in favour 
of the previous system. 

We proceed to state the present condition of the law in 
France, Germany, Austria, and the United Kingdom. 

France . — The French criminal law takes no cognizance 
of prostitution. The subject was omitted from the penal 
code drawn up by the first Republic, and was 
never restored, although many attempts were 
made to introduce legislation, on account of the 
great disorder which arose, procuration is to a certain 
extent a criminal offence. Paragraph 334 of the code for- 
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bids the exciting, favouring, or facilitating habitually the 
debauch of girls or boys under twenty-one years of age ; the 
p^ialty is imprisonment for six months to two years, and 
a fine of 50 to 500 francs. If the offence is committed 
by parents, guardians, or other persons in a tutelary posi- 
tion, imprisonment is from .two to five years, and the 
fine 300 to 1000 francs. The regulation of prostitution 
rests on the law of 1790, which entrusted the preservation 
of public tranquillity to the administrative authorities; 
theod are in Paris the prefect of police, and in other 
communes the mayor. The Parisian regulations have 
been built up by the decrees of successive prefects. They 
are based on those of 1778, wliich foil into abeyance at 
the Revolution, were reintroduced in 1816, amended in 
1823, and made more complete in 1830 and 1841. Those 
adopted in other towns do not differ in any essential 
particular. The more imijortant points are ; (1) registra- 
tion of prostitutes, which is either voluntary, or compulsory 
after repeated arrest; (2) recognized brothels, which are 
of two classes — rrmisons de tolerance (residential) and 
fnaisons de paese (houses of call); (3) medical examina- 
tion, which is weekly at the maieofM de ioUrarveey while 
other registered prostitutes must present themselves fort- 
nightly at the disi^ensary ; (4) hospital treatment of those 
found diseased ; (5) rules with regard to solicitation, the 
frequenting of public places, <fec. A small fee is paid for 
examination. The {leiialty for infraction of regulations 
is imprisonment; offences are divided into two classes: 
(1) slight, (2) grave, and the term of im])risonment varies 
accordingly from fourteen days to one year. Names may 
bo erased from the register on the following grounds: 
(1) marriage, (2) organic disease such as to render the 
calling impossible, (3) return to relations and proof of 
good behaviour. The whole procedure api)ears to rest on 
grounds of doubtful legality. Prostitution never conies 
before the courts which alone can try offences and pro- 
nounce sentence. The jiolice have no power to do so, 
yet they both try and sentence those -w^oraen. That is 
to say, the whole system dejiends on their doing, by some 
verbal quibble, what they liave no iiower to do. The 
question came before the court of Rheims in 1876, in 
the case of two w^omen who refused to submit to medical 
examination, and the judge decided in their favour. He 
was dismiss^ in consequence, which does not make the 
situation more satisfactory. 

Gerrmny . — The German law is more explicit and more 
logical. Prostitution is not forbidden, but by paragraph 
361 of the Im|)erial Code women are liable to arrest for prac- 
tising prostitution without being under jxilice control, and for 
contravening regulations after they have been placed under 
such control. This brings the traffic comiiletely under 
the police, and gives legal sanction to their rcgiilations. 
These vary to some extent in different places, but their 
general tenor is the same. They include compulsory 
registration and weekly or semi-weekly medical examina- 
tion, together with rules, for the most part extremely 
strict, with regard to public demeanour and conditions 
of life. In Hamburg, for instance, prostitutes are confined 
to certain streets or houses, forbidden to share lodgings 
with persons not registered, to have female servants under 
twenty-five years of age, to keep children after school 
age, to admit young men under twenty, to make a noise or 
quarrel, to attract attention in any way, to ^ out between 
two and five in summer, to frequent certain parts of the 
town, or public balls, or superior seats in the theatre, to 
remain out after 11 p.m. (Regulations of 1886). On 
proved reclamation, supervision may be relaxed or names 
struck off the register. Generally, the women are com- 
pelled to contribute a fixed sum to a sick fund, for defray- 
ing the cost of medical elamination ; and in some places 
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also to a journey fund, which is applied to sending strangers 
to their homes. Brothels are ab^lutely illegal throughout 
Germany. Paragraph 180 of the Imiierial Code (1876) 
makes KuppeUi a j^nal offence. Kuppdei is defined as 
promoting prostitution, either by procuration or by pro- 
viding facilities of any kind. There is (1) ordinary 
Kvppeleiy or simply assisting prostitution for gain, and 
(2) aggravated Kvppdei^ which includes false jiretences 
and procuration by jmrents, guardians, teachers, &c. The 
penalty for the fonner is a short term of imprisonment 
and ix>lice supervision; for the latter, iienal servitude 
up to five years. It is obvious that if this law were 
strictly enforced, it would amount to suppression, for every 
houseWder or houseowner who harboured a prostitute 
would he liable to prosecution. Its actual interpretation, 
however, is very elastic. A law passed in Prussia in 1 900 
has for its object the reclamation of the young. Girls 
under eighteen may ]>e placed under control until they are 
twenty-one. 

Amtria . — ^The Austrian law goes further than the Ger- 
man, and is still more inconsistent with the existing 
practice. By paragraph 5 of the Criminal Act of 1885 
prostitution is actually forbidden, but t)ermiBsion is given 
to the j>olico to tolerate it under conditions, and to pre- 
scribe regulations according to circumstances. J^ower to 
punish is also given to Hie police. Only certain cases 
of prostitution are liable to criminal prosecution, namely, 
when continued after |K)bco punishment, with disregard 
of regulations, when practised by jxsrsons suffering from 
venereal disease, and when accompanied by jiublic scandal. 
Seduction of the young is jiunisliablo by imprisonment, 
eight days to six montiis ; living on the prostitution of 
others, by eight days to three months. Knpjtehi is a 
jjonal offence. {Siujplo Kuppdei includes (1) harbouring 
prostitutes for the 2 )urposo of pursuing their trade, (2) 
jirocuration, (3) having any connexion with the traffic 
— three to six months’ imprisonment; qualified 
Kuppelei (1) i)rocuration of innocent jiersons (equivalent 
to use of false pretences), (2) j>rocuration by panmts, 
guardians, <kc. — ^jienalty, one to five years. The jKilico 
regulations and i)rocedure are similar to those in Germany, 
but less strict. In all these countries a sj^cial service 
of police is emjdoyed. 

Great Britain , — The English law differs markedly from 
the foregoing. It regards prostitution solely as a iiublic 
nuisance, and dates from the middle of the 18th 
century. The jjrincipal Act (25 Geo. II.) was ])assed in 
1755, making iierjHitual a previous Act of 1752. It is 
entitled “An Act for encouraging prosecutions against 
Iversons keejnng bawdy - hou.^8,” and i>rovides that two 
mtepayers, on giving notice to a constable, may go with 
him before a justice and obtain an order for ] proceeding 
against the jiersons in question. A further Act w'as j passed 
in 1763, fixing the j^enalties; and a thiid in 1818 (58 
Geo. III.), enabling the overseers of the parish to take 
the requisite proceedings Thas machinery was [provided 
for dealing with brothels, but it was left to the [Public 
to put it in motion. The Vagrancy Act of 1824 enables 
the police to proceed against “common [pn^siitutes for 
behaving in a riotous or indecent manner,” and also foi*- 
bids indecent literature. This was strengthened Ipy a 
8[)ecial Act (2 and 3 Viet), applying to Lfpndoii only, for 
the prevention of “loitering for the jpurjKPse of [prosti- 
tution or solicitation, to the annoyance of [passengers or 
inhabitants.” Other large towns have since obtained private 
Acts for the same purpose. The penalties are fines and short 
terms of imprisonment. In 1847 an Act wras [passed making 
it an offence for [publicans to allow “common prostitutes 
to assemble and continue” in licensed premises. Ihe 
Licensing Act of 1872 contains a provision to the same 



30 P R 0 S T I 

effect The previous law for dealing with brothels by 
indictment was strengthened by the Criminal Law Amend- 
ment Act of 1885 (48 and 49 Viet. c. 69), which renders 
“any person who keeps, manages or acts or assists in 
the management of a brothel,” and any owner or occupier 
who knowingly permits the same, liable to summary con- 
viction under the Summary Jurisdiction Act; i^enalties 
for first offence, a fine up to £20, or imprisonment up to 
three months, increased for second offence to £40 and four 
months respectively. The same Act also strengthened 
the law, which had previously been very weak, for the 
protection of the young and the prevention of ])rocuration. 
It makes the procuration or attempted ])rocuration of any 
girl or woman “ to become a common pi-ostitute ” a mis- 
demeanour j)uniHliabJe by two years* imprisonment, and 
places the following offences on the same footing : procuring 
defilement by threats, fraud, or drugs ; compulsory deten- 
tion for defilement or in a brothel ; procuring the defile- 
ment of girls under twenty-one; inducing them to leave 
the kingdom or to leave home, and go to a brothel, with 
intent. The defilement of girls under sixteen and over 
thirteen years of age is also a misdemeanour, and subject 
to the same i>enalty ; the defilement of girls under thirteen 
is felony, punishable by ixjnal servitude from five years 
up to a life-sentence. Owners or occupiers of premises 
conniving at these offences fire equally liable. 

No account of the law in tlic IJjiited Kingdom would 
be complete without some reference to the partial adoption 
of the Continental system in 18G4-83. In 1864 a Con- 
tagious Diseases Prevention Act was passed, j^roviding 
for the compulsory medical examination of prostitutes, 
and detention in hospital of those found diseased, in the 
following garrison towns : — Portsmouth, Plymouth, Wool- 
wich, Chatham, Sheerness, Aldershot, Colchester, Shoru- 
clifte, the Curragh, ’ Cork, and Queenstown. The legal 
machinery was a justices* order granted on sworn informa- 
tion that the woman named was a common prostitute. 
“The Act liaving proved very inolficacious ** (Judge Advo- 
cate-General in House of Commons, April 1883), it was 
amended in 1866 and extended to Windsor. Two ye^rs 
later an important inomorial was drawn up by the Iloyal 
Colleges of Physicians and Surgeons in favour of the Acts 
and their extended application, and in 1869 they wore 
further amended and api»lied to Canterbury, Dover, Graves- 
end, Maidstone, Southampton, and Winchester-— eighteen 
places in all A jK)pular agitation, based ou humanitarian 
and moral grounds, and continuously carried on against 
the measure, led to the appointment of a Iloyal Com- 
mission in 1871 and a Select Committee in 1879. The 
direct evidence was strongly in favour of the Acts, alike 
with regard to the diminution of disease among the troo]>s 
in the protected towns, the absence of complaints, and 
the good effect on public order, to which clergymen and I 
other residents testified. The majority of the Committee 
reported accordingly after three years’ inquiry; but in 
1883 the House of Commons passed a resolution, by 182 
to 110 votes, condemning the compulsoiy examination of 
wonlen. As this would have entailed refusal to vote the 
money required to carry on the system, it was immediately 
dropped, and the officers of the metropolitan i)olice to 
whom its execution had been entrusted were recaUed. In 
1886 the Acts were repealed. 

In India the system was introduced for militaiy can- 
tonments in 1865, partially suspended at the end of 1884, 
and stopped in 1888 on account of the action of the 
House of Commons. A new Cantonment Act was applied 
in 1889, and an amending Act in 1893, by which the 
compulsoiy or periodical examination of women was pro- 
hibited. In consequence of the enormous increase of 
syphilis which followed, a new Order was made in 1897, 
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I winch gave power (1) to call on persons suffering from 
a contagious disease to attend the dispensary, (2) to 
remove brothels, (3) to prevent the residence or loitering 
of prostitutes near cantonments. 

The fore^rg summary of existing laws and regulations 
sufficiently indicates the present me^ods of dealing with 
prostitution. All Western nations broadly follow one or 
other of the systems described, though the local regulations 
may vary somewhat in minor details. 

The French system of recognized houses, with registra- 
tion, ;pdict de^ obtains in Belgium, Russia, 

Hungary, Spain, and Portu^ ; Italy adopt^ it 
in 1855, but abandoned it in 1888 for a 
fied system; in the Dutch towns matsona 
tolerance are permitted with or without a service 
des moeura; Norway has abandoned registration, except 
in Bergen and Trondlyem, but otherwise Scandinavia 
rather follows the German principle of non-recognition, 
with more or less vigorous policing ; of the Swiss cantons, 
some have the French, others the German system ; wliile the 
United States and the British self-governing colonies incline 
more to the English model of comparative freedom, without 
a moral police or one possessing arbitrary executive jiowers 
independent of the courts of justice. AU the systems have 
their defects ; all fail to fulfil their purpose in the great 
cities. The most modest aim is to preserve public order 
and propriety. This object is better secured on the 
Continent than elsewhere, but at the cost of submitting 
to an arbitrary police rule, intolerable to a free people. 
There ap 2 )ears to be less prostitution, both visible and 
actual, in Italy than in other countries. Under the 
English system the streets can 1 ) 0 , and sometimes are, 
kept orderly in provincial towns by an energetic i)olice ; 
but in London the mass of prostitution is so great that the 
police seem totally unable to cope with it. Important 
thoroughfares and centres are frequented by largo numbers 
of prostitutes in broad daylight, and choked by them at 
night. The law with regard to loitering is a dead letter, 
for these women do nothing but loiter. Flagrant solicita- 
tion is to some extent repressed, but for the most part the 
j)olice content themselves with preventing jK^sitive tumults, 
and do not always succeed in tliat. On the other hand, 
the less obvious but more pernicious nuisance of the 
brothel prevails to a far greater extent on the Continent.^ 
Under the French system it is, of course, encouraged, in 
preference to “ surreptitious ** prostitution ; but under the 
German it is forbidden. The facts here afford a proof of 
the impotence of the law no less striking than the condi- 
tion of the London streets. By the German and Austrian 
criminal law, quoted above, brothels are prohibited, yet 
they abound in both countries. In Austria they are 
recognized, and perhaps the logic of the law is saved by 
permissive police clauses. In Germany it is not so. 
Paragraph 180 absolutely disposes of the question, and in 
Berlin it is acted on. Elsewhere brothels not only existed, 
but were recognized by authority for years after the 
I>assing of the law against JCuppelei, It was not until 
1886 and 1889 that they were nominally abolished in 
Hamburg and Saxony respectively. Yet they still exist 
in most or all of the large towns, with the knowledge and 
consent, if not with the permission, of the jwlice. In 
some they are even authorized. Berlin, which is more 
severely ijoliced than any town outside Russia, is an 
exception. There brothels are not openly winked at, but 
the police have to deal annually with 16,000 or 17,000 
charges of JCuppelei, and the number remains very con- 

* Dublin fiirubibes on exception to the usual practice in the United 
Kingdom. In that city the police permit open brothels, confliied to 
one street, but carried cm more publicly than even in the south of 
Europe or in Algeria. * 
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stant, from which it may be inferred that the law, even 
when logically and energetically carried out, ia quite 
ineffective. The Continental system of registration is still 
more delusive. In Russia, whore the authorities have the 
means of knowing the movements and habits of every 
individual, it may be possible to compel the registration of 
the majority of prostitutes, but in other countries it is 
impossible. The police everywhere complain of the 
amount of clandestine ” prostitution, which they cannot 
control, and vrhich tends always to increase, under the 
system, while the roll of inscribe women dwindles. The 
numbers alone are sufficient to prove tho failure of the 
procedure; for instance, 311 and 270 in Dresden and 
Munich respectively (Zehnder, 1891), both capital towns 
and cities of pleasure containing over 300,000 inhabitants. 
Cologne, with only half the iiopulation, had double the 
number on tho register at the same time. In Paris, which 
may be called the headquarters of Western vice, the dis- 
proportion between registered and clandestine prostitution 
has reduced the whole system to an absurdity. The 
number of women on tho roll is not a tenth of the esti- 
mated number of prostitutes; nor is Berlin, with about 
3000 on tlie registo, any better off. In Bordeaux, Brest, 
Lille, Lyons, and Marseilles the same process is going on 
(Reuss). It follows that the protection of health, which 
is tho object aimed at by registration, is dtiiiisive in an 
equal degree. There are no means of ascertaining the 
amount of venereal disease existing in any town or country, 
except in Norway, and consequently no data for comparing 
one period or one place with another ; but W’e know^ that all 
forms of such disease arc still very prevalent in all large 
Continental towns, in spite of the system. The only exact 
figures available are the military returns, wiiich are of some 
value. It is in garrison towms of moderate size that com- 
pulsory registration is likely to bo moat efficiently carried 
out and to produce the most decided results, because the 
women with whom soldiers consort are by their character 
and habits least able to elude the vigilance of the iiolice. 
Tho following table gives the proportion of admissions to 
hospital from all forms of venereal disease in the German, 
French, Austrian, and British forces since 1876. It may 
be added that the proportion in tlie Russian army is 
almost identical with the French, wliilc tho Italian figures 
are slightly higher than the Austrian. It is therefore 
unnecessary to give them : — 


Admissions per 1000 in Euroiman Armies. 


Year. 

German. 

French. 

Austrian. 

British 

(Home). 

British 

(India). 

1876 . 


28*8 

57*0 

65*8 

146*6 

203*6 

1877 . 



57*8 

66*9 

153*2 

224*4 

1878 . 



59-7 

75*4 

175-5 

291*6 

1879 . 


38*5 

63-7 

81*4 

179*5 

253*3 

1880 . 


34-9 

65-8 

76*7 

245*9 

249*0 

1881 . 


39*2 

60 6 

79 0 

245*6 

259*6 

1882 . 



Mimm 

73*7 


265-5 

1883 . 


38*2 

68*9 

73-3 

260*0 

271*3 

1884 . 


34*5 


73-5 

27t *7 

293*6 

1886 . 


32*6 

60*7 

690 


342*6 

1886 . 


29-7 

49*6 


267*1 

385*8 

1887 . 


28*6 


64*4 

252*9 

301*4 

1888 . 


26*3 

46*7 

66*4 

224*6 

872*2 

1889 . 


26*7 

45*8 

65*3 

212*1 

481*6 

1890 . 


26-7 

43*8 

66*4 

212*4 

503*6 

1891 . 


27*2 

43*7 

63*7 

197*4 

400*7 

1892 . 


27*9 



201-2 

409*9 

1893 . 


... 

42*8 

64*5 

194*6 

466*0 

1894 . 


... 

40*9 


182*4 

611*4 

1895 . 


... 

... 


173-8 

522*3 


The most striking thing in this tabl^ is the enormous 
difference between the CozjJ^inental and the British figures. 
To make the comparison more complete, we will add the 
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following, which gives the average admissions per 1000 for 
the three years 1890-92 : — 


Qemuui. 

French. 

II 

Aus- 

trian. 

Italian. 

U.S.A. 

British 

(Home). 

BHUsh 

(India). 

DuU'h 

(Indies), 

27-2 

43*6 

43*0 

63*6 

71*8 

77*4 

203*6 

438*0 

455*6 


It is clear at once that troops in the East stand ui)on 
an entirely different footing from those in the West, the 
Dutch figures being even higher than the British; we 
may therefore put them aside for the moment. Conipar- 
ing the rest, we notice that not only are the British figures 
enormously higher than the Continental, but the latter 
also show very largo discrepancies; and since all the 
foreign troops are under the same protective system, we 
may conclude that other factors must be taken into 
account. The discipline maintained, tho character of the 
soldiers themselves, and the j)rocedurc with regard to 
admission into liospital, no doubt all alicct tlie returns. 
Further, a sort of ejademic rise and fall is to bo noted. 
All the returns given in the first table show a simultaneous 
rise for several years, beginning witli 1876; and having 
reached a maximum, each shows a i^rogressive fall, likewise 
lasting over several years. This j-joints to another dis- 
turbing factor. It is convincingly shown by the figures 
for the ])rotectcd districts in the United Kingdom before, 
during, and after the j)eriod of j^rotection. In 1864 — that 
is, just Ixjfore the first Contagious Diseases Act came into 
oi^ration — the proportional figure was 260 ; ten years later 
it had fallen to 126; but in 1883 it had risen again to 
234, in sj3ite of tho protection. Then, jirotection being 
removed, it rose to 276, but afterwards fell again ])ro- 
gressively to 191 m 1895, without any protection. It is 
therefore evident that in interpreting the stfitistios allow- 
ance must be made for large fluctuations due to causes 
quite indeiKjndeni of the jirotective system. The margin 
of differeuv^e, however, Ixstwecn the British and Con- 
tinental returns i.> so large that, wdien all allowances have 
been made, it is im|K)8siblo to doubt that a considerable 
degree of real protection is aftbrded to soldiers by tho 
system. This conclusion is confirmed by the comparatively 
high returns for the, somewdiat exotic army of the United 
States, and still more by the Indian statistics. Tlicy rose 
gradually, it is true, during the cantonment system, but 
when that was dropjied disease increased with shocking 
rajiidity. Between 1887 and 1895 the admissions for 
I^rimary sypliilis rose from 75*5 to 174*1 ])er 1000, and 
those for secondary syphilis from 29*4 84*9. 

The broad conclusion is that under sjKscial conditions, 
and when rigidly enforced, registration and medical exam- 
ination do to a considerable extent fulfil the ]>ur])osc of 
protecting health. Their failure to do so among the popu- 
lation at large and under the ordinary conditions of life is 
not surprising when w^e regard the anuuint of \'enoreal 
disease which still occurs even among soldiers j)rotoct(‘d by 
the most rigorous measures and under the most favourable 
conditions. 

A general view of the whole subject suggests no ])leasarit 
or hopeful conclusions. Prostitution ap}>curs t(» be 
inseparable from human society in large communities. In 
different countries and ages it has in turn bt^en jMitrouized 
and prohibited, ignored and recognized, tolei-atecl and con- 
demned, regulated and let alone, flaunted and conceal(‘d. 
Christianity, tlie greatest moral force in the history of 
mankind, has rejicatedly and systematically attacked it 
with a scourge in one hand and balm in the other ; but 
the effect has l>een trifling or transient. Nor have all the 
social and administrative resources of modern civilization 
availed to exercise an effective control. The edementary 
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laws on which prostitution rests are stroi^r than the 
artificial codes imposed by moral teaching, conventio|ml 
standards, or legislatures; and attempts at impression 
only lead to a change of form, not of substance. It 
survives all treatment ; and though it may coexist with 
national vigour, its extravagant development is one of the 
signs of a rotten and decaying civilization. In Western 
communities the traffic is not carried on so o^nly as in 
the East, nor is it exploited for purposes of pubHc revenue, 
as among the ancients and in the Middle Ages ; a veil of 
reticence and secrecy, for the most part of a transparently 
flimsy character, is thrown over it ; but whatever is gained 
in public decency is counterbalanced by other attendant 
evils. Two, in jHirticular, are fostered by the fiolicing of 
prostitution. One is the system of blackmail levied by 
the executive. The scandal has been most notorious in 
the United States, but it exists everywhere, and is a con- 
stant source of profound corruption. The other is the 
growtli of the most degraded class that ever disgraced the 
name of man — tlie creatures who live upon the earnings 
of individual prostitutes, with whom they cohabit. They 
arc called souteneurs in France, louis in Germany, cadets 
in New York, and by various slang names in Great Britain. 
They are all criminals. They flourish chiefly on the 
Continent, where they exist in large and ever-increasing 
numbers ; but they find their way everywhere, and are a 
dangerous menace to society. They are not altogether 
new. The Elizabethan drama is full of references to men 
who took toll of prostitutes in return for protective 
services in the old days of persecution; but they have 
been greatly fostered by the modern system, under which 
women find it necessary or convenient to have the cover of 
a man, who can {ms for a husband and bafile the jjolice. 
Thus tlie law is evaded on the one hand by the corruption 
of those who administer it, and on the other by the apjjear- 
anco of a class of criminal idlers more degradecl tlian any 
otlior— both greater evils than the traffic which the law 
is intendwl, but fails, to control. Tlicre are no data for 
comparing the extent of ])rofligacy at present existing in 
Western communities with that in other countries or in 
former times, but tlie unmentionable facts which come 
constantly to tlie knowledge of the jfolice des moeurSf and 
less frecjuently to the oar of doctors and lawyers, leave 
no doubt that in intensity of vice the great centres of 
modern civilization have nothing whatever to learn from 
Corinth, imjjerial Home, ancient Egypt, or modem China. 
The classical obscenities dug up and relegated to museums 
are far surpassed by the photographic abominations pre- 
pared to-day in Paris or in Amsterdam. The gross per- 
version and abuse of the sexual instinct implied by these 
excesses may bo a jmssing phase, but it is a phase which 
has always marked the decadence of great nations. It is 
undoubtedly accompanied by a general tendency towards 
increase of the volume of prostitution. Improvement in 
the conditions of life among the poor ought to tend in the 
opposite direction, by removing one of the most potent | 
causey of the traflic, but it is more tlian counterbalanced 
by the rising standard of luxury and comfort which 1 
accomjianies it, by the aggregation of the jieople more and 
more into great cities, and by their craving for amusement 
The growth of prostitution has already left its marks on 
the marriage- and birth-rates of the most highly civilized 
Western communities. 

In 1900 tho Prussian Government made an attempt, with the 
co-operation of the medical corporations, to ascertain the amount 
of venereal disease prevalent in the kingdom. Ciro^ar questions 
were addressed to all members of the medical profession requesting 
them to report the number of patients suffering fh)m tliose dis- 
orders in their practice at the date of Ist April. Answers were 
sent in by 68 per cent, and the aggregate num^r of patients was 
40,902. From this datum it is calculated that the number of 
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persons attacked in the coarse of a year is at the vei^ least 500,000 
m Prussia alone {vide Hygienische kundsekau, April 1902). 

AVTH 0 iUTiXB.^AiC 08 . JStote Jtegulatian ^ Kies.— C okmittsb 
OF Fiftxxn (New York). The Sodai ibif.— C okfBbxnob Iktsb- 
NATIONALS (Brussels, 1899). Gomntes Jisndas.— Fiaux. La Pro- 
stitution m Belgique * — Gibbon. Beeline and Pall of the Beman 
Empire . — Hxnnx-aic-Bhyn. Die Oebreehen der SUten-pol^i, 
pAEBNT-DucHiTBLBT. De la ProstituHon dans la ville de Paris. 
•— Exuss. La Prostitution. — Yon Hauiisb. Oesehiehte der 
NbAenstotc^sn.— S anqeb. History of Prostitfution . — Sohlboel. 
Histoire ds la Prodxtvtion en GAine.— ^ hbanx. Die Prostitu- 
tion in StObmbk. Die Prostitution in EiMsIoTid.— T aii- 

NowsKT. La ProstitutUm. — Zbundeb. Die Gtfahren der 
Prostitution. (a. SL.) 

ProtectlOfla — ^Protectionism includes a system of 
commercial policy and a body of economic doctrine, which 
in their modem forms are the outgrowth of the 
commercial and industrial development of the 
past century. The common definition of pro- 
tection as a policy is the attempt to develop a manufac- 
turing industry by a system of discriminating duties upon 
manufactured goc^s imported from foreign countries. But 
this is far too narrow a definition to suit the modem use 
of the term, though the notion of discriminating tariffs is 
common and, we may say, basal to all definitions. Pro- 
tection as a policy includes not only discriminating tariffs, 
but also a large number of other features supplementary 
to this fundamental one and designed to emphasize its 
purpose. Thus a scheme of bounties and premiums, 
of rebates and drawbacks, is everywhere considered an 
essential clement of the protective system. Nor is it any 
longer limited to the encouragement of manufactures, but 
includes as well the protection of agriculture, forestr^^, 
mining, fishing, shipping, &c. In short, one cannot give 
a comprehensive and satisfactory definition of protection 
to-day without giving it a much wider scojie than that of 
a system of protective duties upon manufacturing industry. 

Many of its advocates claim, and with some show of 
reason, that the term protection, as now used to describe 
the commercial policy of a nation, should be so defined 
as to include all the means by which a country undertakes 
to secure through the positive efforts of tho Government 
the complete industrial and commercial development of all 
its resources and of all its parts. As its object is thus 
comprehensive, its justification is to bo found in a series 
of arguments based u];K>n political, economic, and social 
considerations. From this i)oint of view the protective 
policy embraces not merely the system of discriminating 
import duties in favour of home products — industrial, 
agricultural, and mining, with which the xN)licy began in 
the United States, for example — but also the system of 
bounties offered for the introduction and establishment of 
now industries; tho policy of restricted immigration of 
the less desirable classes of labourers, combined with the 
positive inducements to the skilled labour of other countries 
to transfer itself to the one in question; the system of 
discriminating or prohibitive tonnage duties, known as 
Navigation Acts; the system of developing foreign mar- 
kets % an active policy directed towards securing advan- 
tages for home products in foreign countries. In a word, 
all those pecuniary or other sacrifices which a country may 
make in order to develop its material resources and estal^ 
lish, develop, and foster industry and commerce. In this 
wide sense the comprehensive policy adopted by the 
United States, for example, includes the making of a 
careful ^logical and l^tanical survey of the whole 
country in order to discover and open up the vast natural 
wealth of its domain in its mines, forests, and fields ; the 
establishment of experiment stations to test the usefulness 
of new crops or mqpins of making old crops more valuable ; 
the stockii^ of its rivers with ;^h and the afforesting of 
its mountains ; tho introduction of new or more valuable 
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vreeds of live stock; the building of railways and canals, 
Old the offering of inducements to i^rivate parties to 
indertako similar enterprises ; the deepening of its rivers 
ind harbours, &c. ; and, finally, the development, at public 
apense, of a scheme of technical and commercial education 
—lower and higher— adapted to discover and train all 
ho talent in the community available for developing the 
ndustry and commerce of the country. 

If such an account of the features of a protective jjolicy 
.8 objected to on the ground that free trade countries like 
Great Britain have also adopted some of them, it may Ihj 
replied, that in so far as they have done so, tliey liave 
awlopted the principle of protection, namely, that (joveriimeiit 
shall adopt a positive policy looking towards tJio develop- 
ment, by Government aid if necessary, of now branches of 
commerce and industry and the firmer establishment of 
old branches. It may further be iwinted out that the 
countries wliich have ado])tcd the protective ] policy most 
fully — the United States, France, Germany, and llussia — 
have most consistently followed out the policy here indi- 
cated, and in all these countries it has been the so-called 
protectionist jiarty which has identified itself most fully 
with the comj)rehcnsivo policy here suggested. 

As a doctrine, protection is the set of ])rinciples by 
which this j)olicy of Government aid to industry is justifuid, 
and those ]>rinciplos have been elaborated hand 
in hand with the dcveloimiont of the so-called 
protective policy, sometimes outriinning its actual 
a])plicatiou and advocating its further extension, more 
often lagging behind and seeking fur means of explaining 
and defending what ha»l already been done. The i»res(‘ut 
develojnueut of the system and theory of ])rolcctioii is a 
result of the growing ])redoininanco of capitalism in modern 
society, combined with the tendency of modern ]>olitics 
towards the organization and devolojmient of great national 
states, with the resulting desire to secmrc their industrial 
as well as their jiolitical indejiendence. It has boon further 
favoured in certain ways by the fact that the financial 
needs of modern states rccjuirc a resort t<j indirect taxation, 
thus making it easier for the caj)italistic forces to ex]doit 
the tax system for their own benefit ; while the wars of 
the 1 Uth century have favoured in many ways the 
tendency towards the adoj)tion of sjiecial means, like high 
discriminating duties, to accomjdish this end. Hand in 
hand with this has gone a steady tendency to sec in the 
state a powerful means of promoting the development of 
trade and industry, ami a growing disbelief in the more 
extreme forms of the free trade doctrine, such as the ty^MJ 
known as Manchesterism, the theory of the laissez faire, 
laisaez /maaer scliool of economics and i)olitics. 

Protection, both as a doctrine and policy, can be best 
understood by examining the course of its develojuncnt in 
those countries adopting it most consistently. Germany 
and the United States ofier the two most striking examples 
of great modern nations adojjtiiig a system of i)rotection 
and developing under its inllucnce. They may in a 
certain sense serve as typos of the kind of state which 
in the 19th century has accepted and defended, in its 
})olitics at any rate, the so-called protective system. In 
both cases the high protective system was associated with 
the development of nationality, of industry, of capitalism, 
and of a financial system which favoured the growth of 
certain elements of the protective j)olicy. 

The protective system in the United States began with 
the adoption of the Constitution in 1789, and found its 
first formal defence in the celebrated report of 
SiaUm, Alexander Hamilton on manufactures. The ar- 
gument and the movement were largely academic. 
As there was no strong manufacturing intdbest in existence, 
«o there w^as no organized ^ajutalistic effort to secure 
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manipulation of the tariff duties in the interest of 8i»ecial 
industries. There was general agreement, however, that 
it would be desirable to develop a manufacturing industry 
in the colonies if it were practicable. A high degree of 
natural protection was already atibrcled by the cost of 
transportation. It was felt, therefore, that a small duty on 
manufactures would i)rol)ably serve the purpose, since* llu^ 
development of the manufactures would favour the jso- 
duction of raw material, which w'ould therefore need no 
si)ocial encouragement. It was also felt that a small duty, 
continued for a few' years, W'ould result in the establishment 
of the industry on such a linn basis that all duties might 
Iks abolished. The introduction of this form of protection, 
«.e., discriminating duties upon imj»orted goods, was 
greatly assisted, if not originally caused, by the fact that 
the new Government needed money, which could most 
easily be obtained by customs duticjs. Thus all those 
]»arties which were ()p]>oscd to direct taxes joined their 
efforts with tliosi*. interested in securing protective duties, 
in order to commit the Government to the policy of basing 
its revetmo system on a tarilf on iinpoits. To those 
considerations must be added the furlhi;r one, that the 
country had just thrown off ]K)litical di*pendcnce on Euro]ic, 
and felt that it must now become industrially indo[iondcnt 
also, if it were to bo a great nation. These infi nonces, 
then, namely, firstly, the desire of the statesmen of the time 
to create a revenue systcun for the Federal GoM‘inment 
which would make it absolutely independent of tla* stales ; 
secondly, the wish to develop an industry whicli would serve 
the nee<ls of the new’ country while it i)roni(>tcd its ('oni- 
j>lete indejiendence of the Old World, cons] )i red to commit 
the Federal Governnu‘nt from the lH‘ginning to a jiolicy of 
j.rotectioii based ujjon a system of discriminating duties. 
At the same time a system of discriminating tonnage*, dues 
Olid ])roliibitory regulations relating to foreign shi])])ing 
in the coasting tivide was adojited to jiroiiiotc and foster the 
shipping interest. 

Industry and eomincrce began to thrive as never before, 
largely because of tne absolute free trade which the consti- 
tution had secured among the states of the l-nion. The 
long struggle between France and Great Britain, e.xtending 
from 1800 to 1812, for the jiossession of the commerce 
ami the trade of the world, combined with the retaliatory 
measures of the Aniericaii Government itself, practically 
destroyed American commerce for a time, and finally led 
to the British- American war of 1812, which closed in 
18U3. The financial system of the Federal Government 
I during this war was based on getting the largest ])o.ssible 
returns from the customs, so that tlu* duties were screwed 
u]) still higher. The ten years iieriod of non iiitercours(\ 
while it had seriously injured American comiiu'rce, had 
! fostered the growth of American manufacturing ; and wlu'ii 
the close of the war of 1812 brought with it an enormous 
iiiffux of foreign goods, ]»artieu]arly from the ])letliorie. 
w’arehouses and factories of England, it looketl for a tiim^ 
as though the new American industries were destined to 
vanisli as rapidly as they had grown u]). And now for 
the first time ajijKiared a strong, well-developed, eajiitalistic 
j)arty, which was, in s]>ite of some drawbacks, destined to 
grow until it became one of the most characteristic leaturos 
of the iK>litic8 of the rejaiblic. 

The manufacturers of the country <lcterniined the tariff 
policy of tJie country, and with few' reverses jmrsued a 
steadily advancing course of victory down to the close? o1 
the 19th century. They secured the maintenance? of high 
duties at the close of the war of 1812, and managed to in- 
crease them steadily until the reaction of 1830— ‘{.‘1, when 
they were forced to content themselves with a lower rate*, 
which continued, with a slight intcmijition in ]842--4(), 
until the outbreak of the Civil War in 18()1. Ihis was an 
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opportunity which they know how to utilize to the greatest 
advantage. During the war, when the Government was 
forced to exploit every 2>ossible source of revenue, the pro- 
tectionist party knew how to turn the necessities of the 
Government to its advantage. The rate of duties was 
pressed ever higher; and when the war closed, and tlie 
taxes could again be lowered, the protectionist managers 
knew how to lower or remit altogether the iion-j)rotcctiye 
duties, and thus keej) high, an<l even advance to a still 
higher point, the duties wliich 2)rotected them from foreign 
comjiotition. 

In the meantime the country was turning from agri- 
culture to manufactures at an uii])recodentt}d rate. The 
manufacturing j)arty was becoming ever stronger and 
more aggressive. As it hod also been tlie national party, 
it profited by the enormous development of the nationalist 
sentiment during and after the war. It now became 
])atriotic to favour the dovelopiueiit of a national industry. 
It was treason to advocate free trade — that had been the 
policy of the slave-holders* party, and the Slave-Holders* 
Kekdlion, as the Civil War was called, had drawn its 
strength largely from the fi‘ec trade sentiment. The 
policy of the protectionist i»arty liad expanded with the 
growth of the country and the necessity of coming to 
terms with the antagonistic elemcnls. Thus at first the 
jdatform of the protectionists liad Inicn one of reasonably 
low duties on manufactured commodities, low duties on 
half 'manufactured, and no duties at all on raw material. 
Hut as the country advanced, ami it was seen how the 
interests of manufacturing liad been (luickcucd by the 
j)olicy of discrimijiation, tliose engaged in ])ro<lucii)g raw 
materials and half-man ufa(;turcd commodities demanded 
that they too should ])e considered. As this concession 
had to bo made b}’’ the mauufacturcirs, they were com|)olled 
to justify it by other arguinouts tliaii those used at first. 
The iufaut-iudustry arguimMit gave i)]ace to the ])roposition, 
that as long as the jirices of raw materials and labour wore 
higher in America tlnin abroad, it w'ould btj necessary to 
maintain counteiwailing duties at least ccjual to this dilfer- 
once, in order Uy jirotect American iudustiy. Gne branch 
after another of manufacturing or agriculture was included 
and given tlie benefit of proU?ction. In order to have a 
satisfactory theoretical basis for such a fKilicy, the theory 
was advanced that foreign trade w'as a necessary evil, to 
bo diminished as mucli as jiossiblo. The ideas were ad- 
vanced and spread throughout the country : that the home 
market should be reserved for home ])nxlucts; that the 
lalwurers should Ikj protected against the influx of foreign 
cheap labour (Chinese Exclusion Acts; restrictive immi- 
gration laws); that prices should be ke])t high, so as to 
enable employers to i)ay high wages ; that shipj>ing should 
bo encouraged by sul)sidies, the sugar industries by 
bounties ; that the nation should kcome ever more iude- 
peudent of foreign nations for all its industrial products, 
and capable of holding its own against the world in 
industry as well as in arms. 

.The protective i)arty lias been tlie national i^arty during 
a time when the greatest question before? the American 
peoiile was whether it was to be one nation, or two, or 
twenty, and it naturally profited by the inevitable victory 
of nationalism ; it has always stood for honest imyment of 
national and stale debts, if not in the standard according 
to which they wore contracted, in a still better one, and it 
has profited naturally by this attitude in a country where 
the development of trade and industry w'as rapidly and 
steadily towards a capitalistic state of society in whicli such 
policy is favoured ; it has stood for a vigorous and active 
independence in the field of world politics, and it has 
naturally profited by this fact in a country which was 
rapidly forging ahead to take its place among the greatest 
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of existing nations, and with an over-increasing self-con- 
sciousness was ready to assert itself among the nations of 
the world ; it has stood for free labour against slave labour, 
and consequently profited here again in a country whose 
greatest conflict turned upon the question whe^er the 
system of slave labour shodd bo extended or not; it has 
stood for high wages for American labourers, and in words 
at any rate has advocated a jjolicy directed to protecting 
them against com2)0tition with the pauper labour ** of the 
Old World. It has stood for Qovornmont activity in the 
direction of developing railways and canals ; of establishing 
education uix>n national lines, making it free, in all grades 
from the kindergarten to the university, to all citizens of 
the rejiublic, and it has profited by this association in a 
country where all influences wore telling in favour of this 
tendency. In short, whatever one may think of the 
wisdom or folly of trying to develop national industry by 
a system of discriminating duties, the protective party as 
such in the United States has been on the progressive side 
of so many of the deep questions of national importance 
that it has obtained and kept the allegiance of thousands 
of men who would have been glad to see a change, or in- 
deed a reversal, in the tariff policy of the party. 

The history of the tariff policy in Germany has been 
very similar to that of the United States. Beginning* 
with the establishment of absolute free trade 
among the various German states in the earlier 
custom.s union, it extended this policy, by the establish- 
ment of the North German Confederation and the new 
German Empire, to all the states now included in the 
federation. The long-wished-for jiolitical union meant 
2iolltical independence, and when i^olitical inde^iendence 
was once achieved, industrial and commercial independ- 
ence were next desired. Within the empire itself it was 
necessary, if the new organization were to bo strong and 
vigorous, that the central government should become inde- 
pendent of the individual states; and this could be best 
effected by giving it a revenue system based upon imi)ort 
duties, w hich in the long run has enabled the central govern- 
ment to sulwidize the state governments, and thus bring 
them still further under its influence. To develop this sys- 
tem the 2 X)litical supjwrt of some strong j>arty was needed. 
This party >,vas found in the j)rotectioni 8 t elements, which 
have thus again become the national party in a state which 
was lx?ing ra^^idly nationalized ; the industrial party in a 
society whicli was raindly passing from the agricultural to 
the industrial condition ; the caiiitalistic jiarty in a society 
which was rajiidly becoming capitalistic in all its tend- 
encies. It stood for industrial and commercial, as well as 
political, independence of other countries, and thus satis- 
fied the longing for national unity and independence of 
a (leople which had suffered for centuries from disunion 
and de2)endencc. 

These two examples may servo to explain how the two 
most XKiwerful industrial nations next to Great Britain have 
become and remained highly protectionist in sentiment 
and in action for the last generation, and how they both 
opened the 20 th century with a more openly declared 
and a more fully develoiied system of protection than 
ever before. 

Protection as a theory or doctrine is to a certain extent 
an oiit^wth or modification of the old doctrines of 
mercantilism. In its modern form, however, it 1^04^ 
dates really from the celebrated Report on miyoemt99 
Manufactures made by Alexander Hamilton 
when Secretary of the U.S. Treasury in the year 
1791 , The views there advanced have been further devel- 
oped by Friedrich List and Henry 0 . Carey, and have of 
late years been harried along somewhat different lines to 
their logical conclusions by^Simon N. Patten and George 
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Ounton. Storting from an argument in favour of tem- 
porary duties on manufactured goods imix)rted from 
abroad until such time as the infant industry might take 
firm root, the development proceeded through List, who 
favoured the maintenance of such duties until the country 
had passed into the manufacturing stage as a whole, and 
then through Carey to Patten and Gunton, who maintain 
that a protective policy, extended to cover agriculture, trade, 
and mining, should bo preserved as the ixjrniancnt ix)licy 
of the country until the entire world is one nation, or all 
nations have reached the same level of political, economic, 
and social efficiency. The i)rotective ix)licy, which a 
century ago was to be, in the view of its advocates, 
temporary and partial, has become to-4ay, in the argu- 
ments of its aiKjlogists, jKjnnanent and comprehensive. 
We must content oimaelvcs hei-c with a brief stalement of 
the arguments of the leading and most successful defenders 
of modern i)rotoctioni8m. 

Alexander Hami'ton, at that time Secretary of tlje Trea- 
sury, submitted his celebrated Report on Manufactures to 
the Congress of the United States on the 5tli of 
December 1791. It is in a certain sense the first 
formulation of the modem doctrine of protection, and all 
later developments start from it as a basis. It is a 
jKisitive argument directed to proviTt^r that the existenc. of 
manufacturing is necessary to tlie highest development of 
a nation, and that it may be wisely promoted by various 
means, of which the most imj)orlant is a system of dis- 
criminating duties upon foreign imports. Among the 
objects to 1)0 attained by the develo])mcnt of a nourishing 
manufactming industry are mentioned : — (1) Indciiendcncc 
ot foreign nations for military and other essential supplies. 
(2) A ]}08itive augmentation of tlio produce and revenue 
of society growing out of (a) division of labour, (ft) exten- 
sive use of machinery, (c) additional employment to 
classes of the community not ordinarily engaged in busi- 
ness. (3) An increase in the immigration of skilled 
lal)ourer8 from foreign countries. (4) A greater aco|^ for 
the diversity of talents and dispositions >vhich discriminato 
men from eiudi other, (o) A more ample and various 
field for enterprise. (G) In many cases a new, and in all 
a more certain and steaily, demand for the surplus pro- 
duce of the soil. (7) A more lucrative and prosjHirous 
triuie than if the country were solely agricultural. 

Among the feasible means of promoting tlie development 
of such an industry he mentions the following : — (1) l^rotect- 
ive duties, or duties on foreign articles which are the rivals 
of the domestic ones, to be encouraged. (2) Prohibition of 
rival articles or duties equivalent to proli ibition. (3) Prohibi- 
tion of the exportation of the materials of manufactures. 
(4) Pecuniary bounties. (5) Premiums. (6) Exemption 
of the materials of manufactures from duty. (7) Draw- 
backs of the duties wdiich ai'e imposed on the materials of 
manufactures. (8) The encouragement of new inventions 
and discoveries at home, and the introduction into the 
United Statens of such as may have been made in other 
countries; particularly those which relate to machinery. 
(9) Judicious regulations for the inspection of manufac- 
tured commodities. (10) The facilitating of the pecuniary 
remittances from place to place. 

The above suggestions contain the outline of a com- 
prehensive scheme for develojnng the manufacturing 
resources of the country, and the Uiuted States has sul> 
sequently adopted, in one form or another, almost all of 
these propositions. Hamilton considered that the duties, 
&c., would not have to be very high nor very long con- 
tinued in order to accomplish ^eir legitimate ends, after 
which they would become unnecessary, and would natur- 
ally be abolished. He conceded that, generally speaking, 
import duties were taxes oft the consumer, and ^erefore 


burdens—but burdens which might well be temiwrarily 
borne for the sake of the ultimate advantage arising from 
cheaper goods and diversified industries. lie emphasized 
also the advantage of a home market for agricultural pro- 
ducts, and seemed to think that the United Btotes had to 
pay the cost of transiK)rtation both on the agricultural 
products it exported and the manufactured goods it im- 
ported. This reim't remained the armoury from which 
the protectionists drew their weapons of offence and 
defence for tw^o generations, and it lias not yot ceased to 
1)0 the centre around which the theoretic'al contest is 
waged even to-day in Germany and F ranee as well as in 
the United States. 

The next great theorist in this field Avas Ihc German, 
Friedrich List, wlio, while an exile in the United States, 
l)ccamo imbued with protectionist idcjis, ami 
after doing substantial service for them in the * ’ 

country of his adoption, returned to Germany to do battle 
for tlicm tliere. He piildished his Nafioiml t^ystem of 
Political Econmny in (Jcmiany in the year 1841. It liad 
great and immediate success, and has cxcrciscMl a wide 
inilucnce in Enroi)e on theoretical discussion tis well as on 
practical i>oliti<‘s. List, like Hamilt(jn, looked on protec- 
tion as a temporary system designed to facilitate the 
passage of a countr}'^ from an agricultural to a mainifactur- 
ing state, lie accepted free trade as generally and i»er- 
mancntly true, but suited for actual adojition only in that 
cosmopolitan era tow^ards which the world is progi-cssing. 
But in order to prey«iro for tliis cosmopolitan period it is 
first necessary for each nation to dcvcloj) its ow n resourccis 
in a complete and harmonious manner. A com])rehensivc 
group of national economies is the fundanumtal condition 
of a desirable weald economy ; otherwise there would be a 
predominance of one or of a few nations, w hich would of 
itself constitute an imix^rfcct civilization. Protection is a 
means of educating a nation, of fidvancing it from a lower 
t(j a liigher state. Ho admits that it may involve a loss, 
but only in \lio sense that money cxi)cnded for an educa- 
tion or an cdiieariojal system is a loss, or that money 
s])cnt for see<l corn is a loss. To the cosmopolitan system 
of Adam Smilli, List opposes the national system as a 
preliminary and necessary stage. He favours the imposi- 
tion of duties as the most efficient means of effecting the 
protection wdiich ho has in mind. Agriculture will be 
sufficiently proti^cted by the constant demand for its i)ro- 
diicts. The eswmcc of his larger work is contaiiiod in a 
pamphlet published in Philadelphia in 1827, cutillod 
Ontlines of American Politival Keonomy. It is, in fact, 
a series of letters advoc^iting the fiirtlier develojuncnt 
of tlio 2>rotective system alremly adoj^tecl in the Ignited 
States. 

The third great name in the liistory of ])rotection is 
that of Henry C. Carey, an American, in some ways the 
most distinguished and most intliKuitial of the followers of 
Hamilton and List. He w^as at first a Htro]ig free trader, 
then a protectionist w'ho believed in jirotcction 
as a preparation for free trade, and finally an pattern 
unconpromising advocate of protection in all 
circumstances and for all nations. In him and In Simon 
N. Patten, the last, and in many res|iects the ablest, of tlie 
apologists for protection, we have the theoretical develop- 
ment cori-csponding to the practical outcome of j»rot('ction 
as a couiprehensive all-cmbracing sclieme extending pro- 
tection to all branches of industry alike— agriculture, 
manufacturing, and mining — and aiming to be ]»ermanont 
in its form and jx)licy. As Patten expresses it ; Protec- 
tion now changes from a tcmiiorary exfiedient to ^ gain 
specific ends (such as the establishment of manufactures), 
to a consistent endeavour to keep society dynamic aiifl 
progressive. Ptotection has become part of a fixed 
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national policy to inci*case the \'aluo of labour with the 
increase of productive iKJVver, and to aid in the spread of 
knowledge and skiil, and in the adjostineiit of a i)Co]ilc 
to its onvironment.” The object of protection has novir 
become, in the view of the theoretical Americian protec- 
tionist, not an approximation to Euro])ean industrial con- 
ditions, but as great a ditterentiation from them as 
possible. Carey’s works wore translated into the loading 
Euroj)ean languages, and contributed doubtless to the' 
spread of protectionist ideas, though the extreme form in 
which Ills views 'woi-e expressed, and the rambling illogical 
method of exposition, rcixillod many who might otherwise 
have haon attracted by the eoLirs,e of liis thought. 

Economists of oi]i(!r scliools, with the exce 2 »tion of the 
British, have allowed a relative vali<Uty to the doctrines 
of List; and evem among British economists, ^lill and 
some of his dis(Mplcs liave concoilcd the logical iiossibility 
of (|uickoning llic development of an industry by imiiort 
<liitics ill siicli a way as to result in more good tJian harm, 
tliougli tlioy have hardly been willing to ackno>Yledge that 
it is i)ractically jiossible. I’lie historical school of iiolitical 
economists have generally atlmitted the reasonableness of 
protective policies at certain times and jilaees, tliough 
usually iiuding the justiiieation in 2 >olitical and social 
considerations rather than in economic. 

AtiriiouiTiKs. -Amsxandkii Hamilton. Jteport on ilie Sulject 
of coitmtif nicaied to the IIou^c of JleprcseidcUiveXy 

r»t.Ii nnsiMubi*!' 171 H.— Fkimduk'IJ List. Das nationah Js^ystemdef 
p ilUiseheii Ortimovife^ 7tli (‘<1. Inlroiluctiou by Kliobeig. Stiitt- 
^ 18S;j. C<itU. English translation by S. Lloyd, 188r>. — H kxuy 

(-. tUisKV. rnnctfde.i of Social Sdencc. 3 vols. riiibidohjliia, 
18r>8-r>.>. Lippincolt ; Jlttyoiomf tf [ oJ ernsts Jgric nit aval ^ Maim- 
fact n ring, and (hnanif’rciai. Philailclpliia. 3rdod., 1872. liaird. — 
J^umiiNo. KriitHche (irmUlfgung drr VollcHwirthschaftskhre, 
1886 ; Kn-rsns d- r MtUlowiU und SucUUobhwmie, 1873. — FaANC’is 
Row KN . A nirrimu Pol di ad hi 'onomy, N o \v Y ork , 1 875. - - 
EdmcndJ. ,Iamks. Studivn iibrr den, Amcrikanischui ZollUirif, 
.Join, 1877. llenii.iiin DuH't.— UoniciiT Fh.us TiiOMC.sos. PolD 
deal hlumomy. Philadelphia, 1882. Porter and Cuate.s. Prater^ 
ii<hi to Jlvim Ininstries, N»‘sv York, 1886. Appleton. --Ellis II. 
IbOitiuiTs. Goen'n nimt Jtrrcuur, especially ike. American System. 
An argument I’oi industrial IVeedoiu against the fallacies of fioo 
trade. Bastoii, 1881. llouglitoii, Alillliu and Co. - dlKNiLV M. 
JIuVT. ^ Protection v. Free Tirade. Tim sciuntiiio vali<lity and 
cf'oiioinio operation of defeii.sive duties in the United States. New 
^^»rk, 1886. Appleton.— CKoiKiR Gitnton. Wealth a^id Proy revs. 
New York, 1887. Ajipleton ; Principles of Social Kconomy. Now 
York, 1891. C. P. Putnanrs Sons.— -S imon N. PyUTKN. JfCcmomic 
fiasis of ProUefion, Pliiladclphia, 1890. Lippineott. — Uoo 
ItAiinKN'o. The Amerkutd Commercial Policy. London, 1895. 
Macmillan and (.'o.— G vnilu. Thmri' de VEconomi'. PolUiqn\ 
1822. — DiiMi‘'.sNir,-M AUlON Y. JLcs librC'^chanyistes ct Ics 'prolcc- 
iionistes concilU.s, 1800. j 

Protectorates.— " Protectorato,” which ms a 

few years ago rarely named iu books on international law, 
is now a common ti^rm to dijscribo tlie relation between | 
two states, one of which e.xorcisos control, great or small, 1 
direct or indirect, over the other. It is signiticaut of the I 
rare use of the term until recent times, that the word does 
not occur in Sir (I, Ck Lewis .s book on T/ia Government 
of Dejiendewtes. A'^et the relation is very ancient. There 
have always been states wdiicli dominated their neighbours, 
blit w'hich did not tliiiik fit to annex them formally. Jt 
lias always been iKilitic for powerful states to facilitate 
and hide schemes of aggrandizement under euphemistic 
c.xpi’ossions ; to cloak sulijcction or dei)ondence by de- 
scribing it in words inoffensive or strictly applicable to other 
relations. A common iiroblem has been how to rodnee 
a ^ state to submission or subordination while ostensibly 
l>rosoiwing its independence or existence ; to obtain ixiwer 
while escaping resiiousibility and the expenditure attend- 
ing the establishment of a rognilar administration. Engel- 
hardt (Le% Protectorate A^iciem et Modernee) and other 
writers on the subject have collected a largo number 


of instances in antiquity in which a true protectorate 
existed, even though the name was not used. Thus the 
Hegemony of Athens as it existed about 467 B.C. was a 
form of protectorate; though the subject states were 
termed allies, the so-called “ allies ” must in all imiiortaut 
legal matters * resort to Athens (Moyer, Geschkhte der 
Alterthums^ iiL s. 274). 

In dealing with deiioiulent nations Home used terms 
which veiled subjection (Qairal, Lee Protectorate Inter- 
nationaux^ 26). Thus the relationship of subject or 
dopandent cities to the dominant Power was described as 
that of clientee to the (Marquardt, Jtuniieche 

Staateverwaliumj^ 2nd ed., i. 80). Such cities might also 
bo described as civLtates foideratce or civitatee llberm. 
Another expression of tho same fact was that certain 
communities liad come under tho power of the Homan 
IHJOple; in deditioncni or in Jldem populi Jionumi venire 
\ (Marquardt, Jiiinilsche Staatsvcrwaltuny^ i. 73, 81). Tho 
kingdoms of Nuniidia, Macedonia, Syria, and Pergamum 
were examples of protected states, tlieir rulers being 
t(irmed ineervienice. Tho Homans drew a distinction 
between foxlera Oiqmi and faedera iniqiia. Tho latter 
created a form of protectorate. But the protected state 
rcmaiuetl free. This is explained iu a passage of the 
Digest, 49. 15. 7 : “ Liber autem iiopulus est is, qui nullius . 
alterius iiopuli potesfati est siibjectus, sive is ftederatus 
est; item sive mciuo fiedin-e in amici tiam veuit, sive fcedtjre 
coniprehensum est, ut is popiilus alterius jiopuli majestatem 
counter conservaret. Hoc enim adjicitur, ut iiitelligatur 
alteruiu pupulum HUj>eriorem esse : non ut intelligatiir 
alternm non esse liberum” (Mar<[iiardt, llunueche Stuate- 
verwaltunf/f 2u(i ed., i. p. 46, and the instances collected 
by Putfeiidorf, 8. c. 9. J ). 

In mediucval times this relation existed, and the term 
protection was in use. But the relation of subordination 
of one state to another >vas gonorally expressed in terms of 
feudal law. One state \vas deemed the vassal of another ; 
tho ruler of one did homage to the ruler of another. In his 
book I)e la ItfjnMique Hod in treats of Ceitx qui eont en 
protection (1. c. 7), or, as the Latin text has it, dc jtairocinio 
et dkntela. In Bodin’s viov such states retain tlieir 
sovereignty (1. c. 8). Discussing the (luestion whether a 
prince who becomes a dkne of another loses his majeetas, 
he concludes that, unlike the true vassal, the diene is not 
deprived of sovereignty: “ Nihiloiniiius in fa*deribus et 
pads actionibus, quie inter principes ant iiopulos societato 
et amicitia conjunctissimos sancientur ; cam vim habet, ut 
nec alter altori piroat, nec imporet : sed ut alter alterius 
majestatem observaro, sine ulla majostatis minutionc tenea 
tur. Itaque jus illiid clicntelaro scu protectionis omnium 
maximum ac pulcherrimum inter princiiies censetur” (1. c. 
7). Elsewhere Bodin remarks, “le mot de protection est 
special et n’emjKirto aucune subjection de celuy qui est en 
protection.” Ho distinguishes the relation of eeitjneur and 
vassal from that of protecteur and adherent. As to whether 
the protected state or prince is sovereign, lie remarks, 

“ je tions qu’il demeure soverain, et n’est iKiint subject.” 
He makes clear his conception of protection by adding, 

“ FadvomS ou odherant doit estre oxompto de la puissance 
dll protecteur s’il contrevient aiix traictes do protection. 
Voila done la plus grande souretd do la protection, cV^st 
cmposcher s’il est possible que les protecteurs ne soyent 
saisis dcs fortresses,” &c. (p. 549, ed. 1580). Sometimes 
letters of protection wore granted by a prince to a weak 
state ; thus Louis XIII. granted in 1641 such letters to 
the Prince of Monaco (Qairal, 81). 

Heverting to tho distinction in Homan law, Qrotius and 
Puffendorf, in common with many other writers, treat 
])rotection as an* instance of unequal treaties ; that is, 

“ when either tho promises M unequal, or when either of 
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the parties is obliged to harder conditions ” (J>e Jure Belli 
et FaciSf 1. c. 13. 21 ; Be Jwre Natural^ 8. c. 9). 

The following are some definitions of “ protectorate ; — 
Principis privilegiura, quo ne alicui vis inferatur, cavctiir, 
eumquo in protectionem suscipit.” Ducange : 
DeftmUione « La situation d’un <Stat a Tegard d^in autre nioiiis 
IteSormte. auquel il a prorais son appui d’lmo 

maniere permanent ” (M. Oairal, 52) ; a definition 
applicable only to certain simple forms of this relation. 

“ Pour le protogd, uno condition do mi-souverainet<S sul> 
stitudo k la pleino indei)endenco que comj)orte le rcigime do 
simple protection ” (p. 58). “ La situation rcsjicctive de 

deux ^tats do puissance inogalo, dont I’nn contracte 
Fobligation j)ermanente do defendre I’autre, et en outre de 
le dirigor” (p. 62). “Unter einem Protektorat vcrstclit 
man ein Sclmtzverhiiltniss zwischen zwei Staaten des 
Inhalts, das der eino 8taat, dor Oberstiiat oder schutz- 
liorrli(dio Htaat, zum dauerndo Scliutzc des andereii 
Staates — des Schutzstaates oder Understaates — verpflich- 
test ist ; wofiir ihm ein mohr oder weitgehender Einfluss 
auf die auswartigtm Angologenheiten desselboii und 
thoilweiso aucli dijssen innoro Vcrhaltnissc eingoraiimt ist” 
(voii Stengel, Die dauteclien Schutzrfefdefey 11). “ The mark 
of a protected state or jK^o})le, whethor civilized or un- 
civilized, is that it cannot maintain political intercours(3 ] 
with foreign powtsrs except through or by i>crniis.sion of 
the protecting state” (TTall, Foreitjn Jurmiiction of the 
JhdtM Crmvn, 218). “ A British jirotectorate is a country 

which is not within British dominions, but as nigards its 
foreign relations is under the oxedusive control of the 
King, .so that its Government cannot hold <Un*^’t com- 
munication with any other foreign Power, nor a foreign 
I’ower with that Govornment”* (Jenkyns, Jlrltish Bute 
and Jurindlction heyomi the AWw, 165). 

The term is usecl very looscdy. Often it <losignates a 
relation which it is deemed politic to leave indefinite : 
a state desires to obtain the reality of cou(pic.st without 
the responsibilitii^s attaching tlnjreto. It may mean 
no more than what it says, ‘"One state agrees to 
protec.t or guarante'o the .safety of another.” The term i.s 
also employed to descril)o any relation of a political 
superior to an inferior state. It i.s also u.sed as the 
equi>'alcnt of suzerainty. As ajqwans from the article 
{Suzerainty, the terms are di.stinguishable. But both 
imply a desire to carry out changes without friction and 
not to break up ancient forms ; both j)rocecd on the plan 
of securing tlie substance of power while allowing the 
w'oaktir state a semblance of its old constitution. 

Cortiiin j^rotcctorates originate in treaties ; others have 
boon imposed by force. »Some arc accomi>anie.<l by occupa- 
tion, in wdiich case it is diflicult to distinguish them from 
annexation. Thu.s the treaty of May 1881, \rticle 21, 
between Franco and 'l\iui:3, provides for the occiqiation of 
strategical j^oints by the army of the ]>rotecting state. 
The cstabli.shmcnt of a protectorate may be akin to a 
guarantee. Generally, however, the former implies a 
closer relation than a guarantee; and the two relations 
may bo widely different, as may bo scon by coniiwring 
treaties of guarantee with tho treaty e.stablishing the 
protectorate of Tunis. 

Strictly speaking, a protectorate cannot exist over a 
domain uninhabited or ruled by no organized state; in 
such cases the elements of the true protectorates arc 
wanting. But tho distinction is not adben^d to. Tlie 
difficulty of defining the relations between the jirotectcd 
and protecting states is greater, because a protectorate 
may imply a condition of transition ; a contractual or 
limited relation of state to state, more or loss rapidly 
changing into true union. 

It has been the jiolicy If the British Government in 


India to establish on the frontiers, as elsewhere, pr> 
toctorates. The iK>litical advantages of the system arc 
pointed out in Sir A. LyalFs Rue and Expan- 
ston of the British Dominion in India, It Mlaa 
is a system “ whereby the grtnit conquering or 
commercial ijeople.s iiia.skcd, so to sjKjak, their 
irresistible advance ” ; it was much practiwxl by the Homans 
in Africa and Asia ; it htis been chiefly applied in modern 
times in India (p. 326). The Indian states are some- 
times described a.s “Feudatory States,” somclinic.s 


“ IndejiendeDt and Protected States” (Twiss), souKaimos 
“Mediatized States” (Chasney), sometimes “Half- 
Sovereign,” sometimes as in a jwsition of “subordinate 
alliance” (Lord Salisbury, 2 Parliament ary Fapers, 1897 
[c. 8700], p. 27). The Interpretation Act, 1889 (52 and 
53 Viet. c. 63, c. 18), refers to the Indian native princes 
as under the “ suzerainty ” of tho British Crown. These 
states are really sui yenerisy and their precise position can bo 
understooil only by a private examination of the trvatic.s 
affecting them. The following are tlie chief points as to 
W'hich Indian states arc subject to English law: — (1) the 
Governor-General i.s empowered to make hnvs for FtTvant.s 
of the British Government and Ihiropean and native Indian 
subjects of his Majo.sty ; (2) British law.M are in force in 
certain parts of the native stalc.s, c.y.y in cantonments ; 
(3) native priiic(;s have adojitcd certain British laws, 
e.y,y the Indian Penal ('ode; (4) they liavc no external 
relations with foreign states; (5) the king is the donor of 
honours; (6) Acts of Parliament aflcct llicm indirectly 
by directly aflccting the British agent ; (7) they receivt^ 
advice, which may bo akin to commands. (See also 
IlberPs Goiwrnment of Jndiay 142.) 

Among the chief ilritish jirotect orates are : the African 
group, consisting fjf British (kuitral Africa, East Alih'a, 
Uganda and Zanzibar, Basutoland, and Britisli 
Bechuanala:id; tho Indian group, consisting of 
the j)rotect(Kl cliiefs near Aden, and the island of 
Socotra and Somali ; tlu^ Malay group, consisting 
of the Malay States in the Borneo ])eniiisula and in 
Borneo, the protectorates of North Borneo, Brunei, aii<l 
Saraw^ak; the l^aciilc group, consisting (if a few' i.slaiid.s, 
including Harvey Islands jirotectorate and Gilbert ].slands. 
France j)Os.scsses .scn'cral jirotectorates, of which tho chiei 
are Tunis, Annam, and Tongking. Her iiolicy ajipeavs tn 
1 h» to transform them into French territory. Sucli cliaiig(‘ 
law taken place as to lahiti and Miidaga.scar, oiul sindi 
ill effect is the iiosition of the Indo-Cliina protectorates. 
The chief Gi;rman pn-tictorates are South-West Airica, 
Togoland and Gamernon, German East Africa, Kaiser 
Wilhelm Island, and Kiaoohow’. 

There are two lu-inciiial divi.'^ion.s of jirotoctoratc.s ; the 
first being those exercised generally by treaty over 
civilized countries. Gf the first, the chiei are : (o) that 
of Cracow^, which was recognized by the Treaty of Vienna 
as a free and independent state, and ]ila.ced^ under 1 a 
protection of Piussia. It was incoriioratod with Austria 
in 1846. (Calvo, 1. 2. .s. 42.) (A) Andorra, protected l»y 

S])am and Franco as .successor of the Counts loix 
(Freeman's JHslorical Geoyraphyy 1.313, 537). 6 ) /T' 

Ionian Islands, idacwl under tho i.rotcction of Groat l.ritaiii 
by tho Trc'aty of Taris of l«ir.. (d) MontonofU-.. as 
i4nlatod by tbo Treaty of ]h;rlin of 1878. (i!) Il>'; 
second class of jirotoctorates consi.sts of those exercised »> 
one civilized State over an uncivilized jsioj.le, soim tniH" 
called a » Colonial Trotectoratc ” or “ i«5eudo i.voteotoral<v 
and usually the i>rei»aratory step to annexation. > 
protectorates have liecome common, esiiecially in 
«iice 1878. The second class may l>c sulslivided into tw » 
irrouTw: (a) protectorates exercised over countries xmUi 
oiganized ^vomments and under recognized sovereigns. 
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such as tho Malay States ; and (6) those exercised 
countries possessing no stable or de&aite governments and 
rulers. The territories of chartered companies, when not 
within the dominion of the protecting state, may also for 
some purposes be regarded as protectorates. 

Attempts have been made to define the rocixirocal rights 
and duties of protecting and protected states. Sometimes 
the treaty creating the relation defines the obliga- 
tions. Thus in the treaty with respect to Sarawak 
profoting the latter is described as an “ inde|jendent state 
mndptorn under the protection of Great Brittun.” “Such 
* 9 t»uL protection sliall confer no riglit on his Majesty’s 
Government to interfere witli the internal 
ministration of that state further than is herein pro- 
vided.’' Tho British consular officers are to receive 
exequaturs in the name of tho Government of Sarawak. 
Foreign relations are to bo conducted by that Government, 
and the raja cannot code or alienate any |mrt of the terri- 
tory without tho consent of tlie British Government (Herts- 
let, 18. 227). In the treaty creating a ju’otectorate over 
the territories of tho king and chief of OpoiJO (Hcrtslet, 
17. 130) the sovereign undertakes to extend to them, and 
to the territory under their authority and jurisdiction, his 
favour and protection. They jiroiniso not to enter into 
“ any correspondence, agreeinont, or treaty with any 
foreign nation or Power, except with the knowledge and 
sanction of his Majesty’s Government.” Some treaties 
establishing protectorates provide for direct interference 
with internal affairs; for example, the treaty of 184:7 
creating a French protectorate over Tahiti, and that of 
1883 as to Tunis. Sometimes tho Obersttmt — to use a 
convenient expression — is content to insist upon tho 
presence of a resident, who guides tho policy of tho 
native ruler. In tho case of i)rot 0 ctoratos over uncivilized 
countries it is usual to stipulate against alienation of 
territory without consent of the Ol^erstacU, 

Tho positiou of protectorates according to municipal 
and international law is still uudotorniined, and there 

Protector- ^ 

Mtesand imturo. Tho relation may be one of 

inter- international law, two states having entered into 
natioant obligations by treaty. Or the relation may I 
be one of public law; one of two states has 
become subordinate to, and incor]>orated with, the other. 
No doubt the general rule is that the ju’otected state 
docs not cease to be a sovereign state, if such w'as its 
previous status. Its head is still entitled to all the im- 
munities and dignity of a sovereign ruler. Further, 
the cstablishmeut of a protectorate does not necessarily 
rescind treaties made between the jirotocted state and 
other states, at all events when tlie protectorate is not 
in reality conquest or cession, or when any modification 
would be to the injury of third parties {Farliamentary 
Papers, Madagascar, m7 [c. 8700]; TrioJio, 187). Nor 
does tho new relation make any change os to the 
nationality of tho subjects of the two states, though by 
the'' legislation of some countries facilities are afforded to 
tho subjects of tho Unterslaat to transfer their ollogianco. 
Nor, speaking generally, does the territory of the pro- 
tected state become part of tho territory of the Oberatdat ; 
in this respect it is unlike a colony, which may be regarded 
as an extension or outlying province of the country. At 
the same time, the question whether a particular pro- 
tectorate forms jiart of the “dominion” or “territory” of 
the Crown for any purposes or witliin the meaning of any 
statute cannot be regarded as wholly free from doubt. In 
charging tho jury in Meg, v. Jameean^ Lord Chief Justice 
Russell of Killowen directed the jury, with reference 
to the question whether Pitsani-PitlogD, situated in the 
Bechuana Protectorate, formed part of the territory of “the 


Crown, that the circumstance that the latter was described 
as a “protectorate” was not conclusive that it was not^ 
“territory” of the Crown within the meaning of the 
Foreign Enlistment Act (12 Times L.R. 594), and put to 
the jury the question whether the Queen in fact exercised 
dominion and sovereignty at Pitsani-Pitlogo ; a ruling 
which has not been generally approved, and which is incon- 
sistent with the practice as to determining such questions. 
Several writers propose this distinction — the protected 
country is to be considered a i)art of the territory as to 
matters to which sovereignty extends, and as to other 
matters not. In one view, for tho puri) 08 e of municipal 
law, the territory of a jjrotectorato is not, but for tho pur- 
jKjses of international law is, within the territoiyr of the 
protecting state. In another view, such territory is foreign 
only in the sense that it is not within the purview of the 
majority of statutes (see Hall’s Intet'national Law, 131, 
135, Heilborn, 535; Tupj)er’s Indian Protectorates^ 33C; 
Lahaud, 2. s. 70). The older view of tho ])Osition of a 
protectorate according to international law is contained 
in tho decision of Dr Lushingtou in tho case of “the 
Loucade” (8 8.T., N.S. 432), to the effect that, the 
declaration of war by Great Britain against Russia not- 
withstanding, the Ionian islands, which were then under 
tho i^rotcctorato of Groat Britain, remained neutral. Tho 
king of Groat Britain' luid the right of declaring ][)eace and 
wnr. “8uch a right is insejiarablo from protection.” 
But tho Ionian states did not become necessarily enemies 
of tho state with which Groat Britain was at war. 
According to one view, the protected state is implicated 
in the w^ars to which tho i)rotecting state is a ^wirty only 
when tho latter has acquired a right of military occupatioii 
over the territory of the former. “Cette solution a cHe 
reconnue par la Fraiici) on 1870, t\ propos do la guerre 
contre I’Allemagne j)oiir los lies Taiti alors souinisos a 
notro protectorat ; die s’inqjoserait pour la Tunisie, 
I’Aunam et Tonkin, ct le Cambodge, oil los 

traites nous conferent lo droit d’occuj)ation militaire” 
(M. Dospagnet). In the event of hostilities between tlie 
jirotcctiiig and i)rotectcd states, such hostilities ^vould be 
regarded not as of tho nature of an insurrection, but as a 
regular war (Triouc, 119). By the Oenerel Act of the 
Berlin Conference it W'as agro(;d tliat the acquisition of a 
protectorate should be notified to the signatories to tlie 
agreement (Article 34), and it luus been the practice to 
give such notice. It was proposed by some of tho I’ow'cra 
represented at the Conference that effective occuj)aiion 
should bo a condition to the creation of a protoctoiato 
on the coast of Africa. But tliis w'as opposed by England, 
and was not adopted (liabaml, ii. G80). 

Many writers adhere lo tho doctrine that there is no 
imijairraent of sovereignty of the weaker state by the 
establishment of a protectorate. Tlioy also allege that it 
is res inter alios acta. But the trend of recent ixility 
and jmiqiort of much recent legislation arc against 
this view. On the whole, tho distinct tendency in 
recent times, esjiecially as to protectorates over uncivilized 
countries, is to treat the teiritory of a protectorate as if it 
belonged to the protecting state. If France, for example, 
jiermitted in Tunis or other protectorates operations which ^ 
were of an unfriendly character to any Ppwor, say Italy 
or Germany, ‘ the injured Power would no doubt look to 
France for redress. This view would jirobably bo strongly 
pressed in the case of protectorates over countries having 
no well-defined or stable government. Tho probability 
is tliat in such cases governments and courts applying 
international law would be guided not by technical facts — 
such, to take the case of British possessions, as the fact 
that an Order in Council permi^d appeals to the Judicial 
Committee— but would took to the facts of the case. 
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The tendency is for potecting states to assert jurisdiction 
over foreigners within the territories of the protected 
states (Westlake, 187 ; Ilbert, 434). Mr Hall remarks 
(Internatimal Law^ p. 131 n.) that ^^ali the states repre- 
sented at the Berlin Conference of 1884-85, with the 
exception of Great Britain, maintained that the normal 
jurisdiction of a protectorate includes the right of adminis- 
tering justice over the subjects of other civilized states.” 
The General Act contemplated measures which are scarcely 
compatible with the exemption of Euroi)oan traders and 
adventurers from the local civilized jurisdiction. He 
points out that Great Britain — which until lately took 
the view that a protected state possesses only delegated 
powers, and that* an Eastern state cannot grant jurisdic- 
tion over persons who are ncitlicr its own subjects nor 
subjects of the country to w^hich the powders arc delegated — 
had by the Pacific Order in Council of 1893 and the 
South African Orders in Council of 1891-94 asserted 
jurisdiction over natives and foreign subjects. It may l)o 
added that “the Orders show a gradual increas(i of the 
assumption of internal sovereignty” (Jenkyiis, 193). 

The fact is that in the case of protectorjites over un- 
civilized or semi-civilized countries a development, more 
or less rapid, is inevitable : control quickly hardtms into 
conquest, and international law more and more talios 
note of this fact. The probalnlity is that, in deciding the 
questions hero mooted, regard will be had iiiainly to the 
facts of the particular case, and to attribute responsibility 
to the state which possesses the ]>ower of control. 

Autiioiutikh. — Bodi ff. Htx itvres de la Rt’puUiqvi*. Lyons, 

ISvSO. JJe Itepuhlica Lihn Sex, Paris, Stkngku I>ie 

wid VolkerrecMlichesldlwihtj der Dciitiiclien Coloiiun, 1886. — 
Hkimuuhgku. /At Eru'ci'h der Gebiclahoheitf 1888. — D’Ougeval. 
Les Prolcctorala AUcviands, Animlca dc V£cuU dis Sciences PoU^ 
tiqueSf moo. — WiniiiCLM. ThUoric Jaridique des Proteclorat.% 1890. 
— Desvaonet. Esni mr hs Proicetorats^ 1896. — IlKiiinouN', 
Das Vblkerrechtliche ProteeJ.Qratf 1891. — Hall. The Forcifpi Jaeis- 
diction of the liritish Oroum, 1894.— Lek Wakkeu. Protected 
Princes of lndi% 1894.— Stent* w.. JHe deufsehen Sehutzgehk.'e^ 
1805, — Gaikal. Lcs Protretomfs TniernaJ ionaux, — EUulr 
Th^jriqne, Ac,, sur VOcevjuUwn, Ac., 1806. — Ti:i<»NK. OH Siati 
Civili Kei Loro liajrporti Ginridici coi Popoli JSarluiei e Semi- 
harhari, 1880. — Iliikiit. The Government of India, 1898. — 

Jenkyns. British Hale and JuHsdietion beyond the Seas, 1902. — 
LaisanI). Das Stcuitsreehtde^ deutschen. Ihiehes — Beene, 

de Drait International, CiHlisHs et Bart^artS, xvii. |>. 1, xviii. 188.— 
8tengel. Die Bcchtsrcrhdltnissc der dratschen Sch ntzyrhiek, 1 901 . 

(J. Mt.) 

Protestant Episcopal Church.— This i.s 

the official title of the religious body wliicli represents in the 
United Stato the A nglican Connuunion (7. v.). The numer- 
ical strength of this Church has never "rwn no any due [iro 
portion to its historic claim.s. It never lias been the ofiieial 
Church of the American people, tliongli of late it has made 
great strides botli in numl»crs and in tlie resp<'"t and con- 
fidence of all sorts and conditions of men. Tatti in colonial 
days it numbered among its adherents only a veiy small 
minority of the ])opulation, while for many years after the 
American Revolution even its friends hardly dared to ho])c 
that it could survive the shock it liad recei^'ed. From tlie 
first settlement a large part of the population of the thirteen 
colonies liad been either indifferent to, or openly ho.stile to, 
the Anglican (.'Jhurch, The Dutch in New York, the Swedes 
in Delaware, tlie Scots and Irish in New’ Jersey, the Germans 
in Pennsylvania, and the Huguenots in Now York and 
the Carolinas, felt little interest in what was to tliem the 
national Church of a foreign pco])lo; while the Quakers 
in Pennsylvania and the Puritans in New England both 
feared and hated it. Even in Virginia, where tlio C^hurch 
of England was recognized by law as tlie e.*4tablLshed 
Church, and where for a while it had full sway, there soon 
sprang up an active and ranidly gi‘owdn§ minority bitterly 
oppos^ to it The troubfbus times in England during 


and after the Puritan Commonwealth drove large numbers 
of religious dissenters to the shores of Virginia, and they 
were soon reinforced by men like minded from tlie other 
colonies. In Pennsylvania provision had been made by 
charter that “on the i>ctition of twenty ijersons a preacher 
might lie sent out by the l>i.shop of London”; but the 
attempt to do this in 1004 aroused a violent (ipixjsitioii, 
and it was some time before the Quakers laid a.side their 
distrust. In New’ York the regular service.^ of the Church 
of England were unknown until after the capture of the 
colony by the British, and for some years they were con- 
fined to the little cliajxjl witliin the fort, where the English 
chaiilain and the Dutch dominie took turns in ofliciating. 
It was 1697 before Trinity Church, the first Ejiiscopal 
parish in New York, was organized. Tlie first rector was 
William Vesey, a communicant of Kings Cliaj»el, Boston, 
and a recent grnduabi of Ilal•^'al•d Collcgij. He crossed 
the sea to obtain or«ler.s after his election, and was ordained 
by the Bishop of London in 1097. He continued as iTclor 
until his death in 17*40. At the beginning of the Revolu- 
tion, besides Trinity Church, with its two stately chaiiels, 
8t PauVs and St George’s, the Church had gained a strong 
foothold in Westchester county and on Long l.sland, and 
had e.stal)lished a line nf churehes up the liiulsun as far 
a.s Alluiny and Schenectady. In New’ England tlie Church 
met with the ino.st bitter rt'si.staiice. King’s ("hapel, 
Bo.ston, was the fii-st l^jascopal church in New England, 
and was erected in 1088 tlirongli the influence of Sir 
Iklmuiid Andros and by the exen'i^e of his autliority as 
royal governor; but the building Wiis closetl for a tine 
almost immediately, and the first rector dri^eu from the 
country, on the news of th(; aci es.sion of William and Mary. 
Jn Coinic'*! iciit, as in Ma.'-vachuK’tls, “the Slnialing Onier,” 
i.e.y Congregationalism, was the established religion, and 
every citizen was compelled to jiay taxes for its sii]q>urt. 
In 1707 thf‘ first Episcopal church was begun at Stratford. 
I'his was followed in 1722 by an event which, Quincy in 
his history of Har\arrl College .vays, “shook (.Congrega- 
tionalism throiigliout New* England like an eartlupiake, 
and filled all its friends with terror and fqijaeliension.” This 
was the public annoiinceuient that C’utler, “tlie lector,” 
or president, of Yale College, with thi* tA\o tut<a’s, Brown 
and dohnson, had decided to lake ordtus in the J'.nglisli 
Chundi. Dr CutK?r Ijccaine the first rector of Christ 
(ffiurch, Boston, and Dr Johnson, after uuiny years of 
faithful labour in Slratford, l’C«;ni.etho fir.st jnesident of 
King’s (afterwards (.’oJunibia) (Villcge, New ^'ork. The 
grcate.st ob.stacle, however, to llie healthy gu.wth of the 
C'liureh w.as tlie fact that for tl;o fir.st 200 uars it w'us 
]<*ft without a bishop, and dependent fn* all ejsscopal 
/ervii-o on the bi.sluj]) of lAiiidon. Nosndi make.diilt as 
the sending out of eoiiiipi.s.-arics to inve.sl !gat(' aii<i enforce 
<li.^ci]ilinc could make air.eiids for this vital deleft. The 
Aincrican (jliurch owes inuili to Dr Bray, ami .still more 
to the Society for the Proj'agation ot the (iusjel, whicli 
for nearly a century gave lil-erally men and money for 
the work ; lint laid mis.siomiry lasliojis lurii ."•cut out to 
enforce disei])line, to gi\c wi:«e directiem, and, all, 

to raise iij) and coinmis.sion a native ministry, hu-torv would 
liJiNO had a very ilifferent story to record. As it was, at 
the l)eginniiig of the American Revolution tlicic me said 
to liave been in the colonies only about 300 cliurrhes and 
250 clergy of the Church of England. 

The Revolution was a terrible blow to this little body 
of faithful men. Naturally many among tliem, es]»eciany 
in New York and New’ England, were opj»ose<l to the 
pojiular movement; and after the war was o^t'r, tin; bitter 
prejudices against everytliiiig English W'ere ariayed against 
the Church, which liad l>eeTi known as the Ihiglish Cimreh. 
Keen observers like John AdaTn.s in ^^assacIlll.st*tt.s and 
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Chief Justice Marshall in Virginia did not hesitate to 
describe it as “ an exotic ” and “ too far gone over to be 
revived.” The first quickening of its life began in Con- 
necticut, where at a meeting of the clergy, held at Wood- 
bury on the feast of the Annunciation 1783, Samuel 
Seabury was elected first bishoj> of Connecticut. After 
trying in vain to obtain orders in England, ho was con- 
secrated at Aberdeen, in Scotland, on 14th November 1784. 
Meanwhile, in the preceding October, a meeting had boon 
held in New York, at which representatives from seven 
states were present Among them were the courtly 
Parker of Massachusetts, the stately Provoost and the gentle 
^loore from New York, the scholarly »Smith from Mary- 
land, and the fwiintly White from Pennsylvania. The first 
General Convention was held in Philadelphia in 1785. 
On 4 til h'ebruary 1787, at Lambeth, William White Avas 
consecrated first bishop of Pennsylvania and Samuel 
JVovoost first bishop of New Y’ork, by the archbishops of 
Canterbury and York; and in 1790 James Madison was 
consecrated in the same place as first bishop of Virginia. 
The “succession” having been thus secured, tw^o years 
later Thomas John Claggett was consecrated first bishop 
of Maryland by bishops Provoost, Seabury, White, and 
Madison. Through him — in whom the Scottish and Eng- 
lish lines are thus united — every American bishop to-day 
can trace his succession. 

For nearly a generation after the Revolution the Church 
clraggod on a feeble and a starveling life. Then came a 
new race of bishojxs. The (church ceiuscd to apologize for 
licr e.vistcnco, and began to assert openly her claims as a 
true branch of the Catholic Church. Hobart, bishop of 
New York, 1811-30, was the i)ionecr in this movement, 
and to him more than to any other man were due the 
lio}»cfulne-»s and tlic vigour of the iicw' life. In 1835 
the Oofieral (kjuventioii declared that the Church wus tho 
missionary society, eloeded Kemper as the first missionary 
bishop to the North-West, and sent out the first missionaries 
to foreign lands. To-day the Churcli, notwithstanding 
her marvellous growdh since 1850, holds a position and 
an influence iuimoasurably greater than her numerical 
strength. This is due largely to the fact that she 
stands for thcHc five things historic continuity, litur- 
gical worship, equal rights for clergy and laity, absolute 
separation of CJiurch «aTul State, and tlio carrying of 
religion into the daily life of the pco])Io. The liturgy is 
.substantially that of the Churcli of England, w’itli additions 
from the liturgy of the (.'liiircli of Scotland, or cbinges 
suggested by tho test of cxi)ericnce. From 1880 to 1892 
a Avork of liturgical revision was carried on by the General 
Convention with two objects in view, “liturgical enrich- 
ment and increased flexibility of use.” The American 
Church, b )th in its diocesan and in its general conventions, 
has rciMgnizcd fully the right of both clergy and laity not 
tmly to legislate about tcmjioral matters, but also to settle 
questions touching the faith and worship of the Cfimrch. 
Her early experience in colonial days helped the Church 
,to realize the advantage of a separation from tho State ; 
yet it was long before the older traditions were laid aside. 
Tt was not until 1 838 that |icrini.s.sion Avas given to divide 
a state .so as to provide for an additional diocese — tand it 
was not until 1898 that the General Convention abandoned 
civil lines in arranging and distributing its nii.ssionary 
Jurisdictions. It had already refused to accept Government 
aid for its work among the Indians. Since 1850 the 
growth of this Churoh has boon especially marked in the 
older states and tho larger cities; but throughout the 
whole country she lias moi*e than kept jmee with the in- 
crease in the poimlation, so that while in 1850 she had 
one communicant in every 300 of the population, she had 
in 1900, roughly speaking, one in every 100. 



Population. 

Communioanta. 

1850 . 

1860 . 

1870 . 

1880 . 

1890 . 

1900 . 

23,347,884 

81,442,960 

38,555,983 

50,152,866 

62,480,540 

76,295,220 

79,987 

146,600 

220,000 

344,789 

509,149 

700,458 


This numerical increase represents very inadequately the* 
real change in lier position. Tho years since 1880 have 
lieen marked also by great changes within tho Church,, 
in her methods of work, and in the multiplication and 
enrichment of her services; but tho greatest of all has 
been the dying out of the old party spirit, the broadening 
and dooi)ening of every school of thought, and the coming 
together of men of many minds to work for great common 
ends. Side by side with this, and partly as a result of it, 
has Iteeii the upbuilding of the great city parisk Instead 
of an unwise multiplication of new jiarishos, there has 
1)0011 .scon a judicious strengthening of the old. Nowhere 
has this been more marked than in New York City. 
In 1875 Ihoro were only five parislios in the old city 
of New York claiming each over GOO communicants;, 
now there are nearly a score, reporting eatdi over 1006 
communicants, while old Trinity has over 7000, and St 
George's nearly 5000. TJio organization of the Cfimrch 
covers now every state and territory within the United 
States, while her missionary work extend.^ to Africa, China,, 
and Ja^ian, and she is lending a licljiing hand in Porto 
Rico, Cuba, the Pliilippiries, Mexico, and Rrazil. In every 
organized diocese there is an annual convention or council, 
jiresided over by the bishop and conqjosed of the clergy 
and lay delegates from the various imrislics, and having 
jiower to legislate on all local matters. Once in three 
years the General Convention moots os tho supreme legis- 
lative body. This is composed of two houses, the House of 
r>ishops, in which each bishop has a scat, and the House 
of Clerical and Lay Deputies, in which cacli diocese is 
represented by four clerical and four lay dcputie.s. 

The following table will giv’o some idea of tlic present 
coiulitioii of the Churcli and its growth since 1880 : — 
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Protoplasm. — ^Thc.imiiortanco of protoplasm, as 
the physical and material basis of life, has caused it to be 
the subject in recent yeans of mucli minute and laborious- 
re.search. Mysterious indeed are the jiowers and activities 
manifested by tho minute sjicck of matter which circulates 
within a plant-cell or creeps freely about as an Amoeba, 
or the “ microcosmic subtlety” whereby the tiny sper- 
matozoon transmits to the next generation the qualities 
and jieculiarities which go to make up a liuman ]xjrsonality. 
It seems obvious that matter so jxiculiarly endowed must 
po.sses.s a comjilexity of striictiiro and organization far- 
exceeding that which at first sight meets the eye. Some 
biologi.st.s have attacked the prolilem of tho ultimate con- 
stitution of xjrotoplasm from a ])ure1y theoretical standiioint, 
and have framed hypotheses of an ultramicroscopic consti- 
tution sufficient, in their opinion, to explain, or at least 
to throw light uporf, tho vital activities of the living sub- 
stance. Others, proceeding bj^more empirical methodB,, 
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have attempted to lay bare tlio Htructure of protoplasm by 
means of the refinements of modern microscopical tech- 
nique, or to solve the question of its constitution by means 
of chemical and physiological investigation. Hence a con- 
venient distinction, not always easy, however, to maintain 
ill practice, is drawn between Hjteculative and empirical 
theories of protoplasm. 

(1) Sj^emlative theories ha>'c come with the greatest 
frequency from those who have attempted to find a 
material explanation for the phenomena of lieredity 
{<pv,). As instances may be mentioned more particularly 
the “gommules” of Darwin, the “jjangencs” of do Vriqs, 
the “plastidulos” of Haeckel, and the “biophores” of 
Weismann. These theories have been ably brought to- 
gether and discussed by Delage, who has included them 
all under the term “ micromerisni,” since tliey agi*co in the 
assumption that the living substance contains, or consists 
of, a vast numlier of excessively minute jiarticlea — 
aggregates or combinations of molecules, which give to the 
jirotoidasm its sjiecific jirojHirties and tendcncios (“idio- 
plasm’’ of Niigeli). In other cases the assumption of 
invisible protoplasmic units has l^een inspired by a desire 
either to ex])lain the; general vital and assimilative powers 
of protoplasm, as, for example, the “inicellae” of Nagcli 
and the “plasomcs” of Wiesner, or to elucidate the 
mechanism of some one function, such as Ilje “ iiiotagmas ” 
of Engelmann, assumed to Ihj tlic agents of contractility. 
In general, it may be said of all these sjKJculations, cither 
tJiat they can only lie ext-ended to all vital phenomena by 
the help of so many subordinate liyjiothcses and assum])- 
tiona that they Ixjcome un\vorkable and unintelligible, or 
that they oidy carry the difticulties a step farther back, 
and really exj)lain nothing. Thus it is ]K)atulated for 
■\Viesncr’s hy])othetical [»laaomos that they possess the jiowcr 
of assimilation, growth, and roiffoduction by division ; in 
other wwds, that they are endowed w^ith just those i)ro|)ertic3 
which const itute the unexplained mystery of living matter. 

(2) Empirical theories of j trot oplasm difler according m 
their authors seek to find one universal tyjje of striKituro 
or constitution common to all conditions or difierentiations 
of the living substance, or, on the contrary, are of opinion 
that it may vary fundamentally in difl'erent j»laccs or at 
diflerent times. From these two points of view' protophusm 
may he regarded eitlier as mouonwrphic or jmlymorphic 
(Fischer). The microscopical investigation of ]>rotop]asm 
reveals at the first glance a viscid, slimy, or mucilaginous 
substivnee, ill which is embedded an iininenao number of 
granules, for tlie most part very tiny. Very rarely are 
these granules absent, and tlien only from a jKirtion of the 
protoplasm, and only temxx)rarily. Hence many authorities 
have regarded the minute granules — the “raicrosomes” of 
Hanstein — as themselves the ultimate living units of pro- 
toplasm, in opposition to those who would regard them 
merely as “ mctaplastic ” 8ul)stanccs, 7.c., jis the hetero- 
geneous by-products of metabolism and vital activity. The 
yramdar theory^ m this concejition of the living substance 
is called, has received its extreme elaboration at the hands 
of Altmaim, whose standpoint may be taken as typical of 
this class of theories. After demonstrating the universal 
occurrence of granules in protoplasm, Altinann has com- 
pared each individual granule to a free-living bacterium, 
and thus regards a cell as a colony of minute organisms, 
namely, the granules or hioblasts, as he has termed them, 
living embedded in a common matrix, like a zoogloea 
colony of bacteria. Of this theory it may bo remarked, 
firstly, tliat it brings us no nearer to an explanation of vital 
phenomena than do the ]>lasonies of Wiesner; secondly, 
that to consider bacteria os equivalent not to cells, but to 
cell granules, is to assume for this class of organisms a 
|K)8ition with regard to the cell theory which is, to say 
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the least, doubtful; and, thirdly, that the observations 
of the vast majority of comi^tent microscopists furnish 
abundant supjKjrt for the statement that granules of proto- 
plasm do not lie free in a stmcturclcas matrix, but are 
embedded in the substance of a minute and delicate framii- 
work or morphoplasm, whicli in its i,urn is bathed by a 
watery fluid or emhylemAX j)crmeating 1 lie whole substance. 
The upholders of the granular theoi-y deny the existence 
of the framework, or explain it as due to an arrangement 
of the granules, or as an optical effect produced by the 
matrix bctw'ecii the granules. Amongst Ihosc^, on the 
other hand, who assert the existence of a framework dis- 
tinct from granules and cnchylcma, the utmost diversity 
of opinion jirevails with regard to Die true structural 
relations of these three parts and the role played by cacli 
in the exercise of 'vital functions. Some have regarded 
the framework as made up of a tangle of separate fibril he 
{jiXar theory)— view more CHi)ecially connected with llie 
name of Flemming — but most are agj’ced that it represents 
the ap{3earance of a reticulum or network with excessively 
fine meshes, usJially from ^ to 1 p. in diameter. The reti- 
culum carries tlic granules at its nodal iK)inta, and is bathed 
everywhere by the cnchylcma. Iacu with so much in 
common, however, oinnions arc still greatly at variance. 
In the first place, the majority of observers interpret the 
reticulum as the ex]>re8sion of an actual sinnigy frame- 
W'ork, a network of minute fibrillm lamifying in all j)lanes. 
While, however, Heitzmann, following tlui sjjecRlatioivs of 
llriicke, considered the fiamework itself to bo acti\ely 
contrimtilc, and the seat of all proto] ilasinic? movement, an 
ojq^site ])oiut of view is re]>rescnted by the writings of 
Leydig, Sebafer, and others, who regard the reticulum 
merely as a kind of suj)])orting framework or eponyioplasm^ 
in which is lodged the ciichylcina or hyahphmi^ considered 
to 1)0 itself the j)riinary motile and living substance. 
Biitschli, on the other hand, has ])oinied out the grave 
difficulties that attend the interj)rctatic)n of the reticulum 
as a ubrillar framework, in view of tlic distinctly fluid 
consistence of, at any rate, most sain [lies of protojilasm. 
For if the substance of the framework be iissuincd to hr, 
of a firm, solid nature, then the jirotojiksm as a vvlioJi) 
could not behave as a fiuid, any inori* than (jould a sjioiige 
soaked in water. On the other Land, the liy]iothesi8 of a 
lluhl fibrillar framework leads to a jihysical inqiossibilitv , 
since one liquid cannot be jiermanently suspcndcfl in 
another in the form of a network. Ihitsclili therefore 
interprets the iiniversjilly jircseiit reticulum as a mcsliwork 
of minute lamella?, forming a honeycoinhed i.r alveolar 
structure, similar to tlie arrangement of fiuiil lamella) in 
a fine foam or lather, in which tlu* interstices are filled not 
with air but with another fluid; in other words, the struc- 
ture of proto]ikism is that of an ex(‘ec<lingly fine emulsion 
of two liquids not miscible with one anotlier. 

It may ho olaiiiiod for tlio cUveolar iLvonf of BiiUr.liIi that it 
throws liglil u]>on iiiaiiy known facts nilatiiig to |irotoiihisiii. It 
interjirets tljo rotiouluni as tho ojitical setition of a iniuiito foaiu-liko 
struoturo, and jiiTiuits the formation of piotojilosniio striatious and 
of apparent fibrilla* as the result of linriur or radiating dispositions 
of the alveolar framework; it reconciles vyith tin* laws of j»hysir.s 
tho conihiiiation of a framework with a fluid or seini/luid aggregale 
condition, while variations in the fluidity «f tlu! fraiiiework an* 
compatilile with a stitfoniiig of the. ]»rotoiilasm almost to tlio piten 
of rigidity, as seen, for example, in nervous tissue; aiiu, liiiaily, it 
expUins many eliara<*t»‘ristic stnietural jH?ouliaiities ol iirotoplusm, 
such os the suiierfiftial layer of radiatcly arranged alveoli, the spher- 
ical form of vaeuoles, the eontimious wall or [s llh le wliieh jMiiils 
both the vacuoles and the protoplasm as a whol<*, and many otln v 

g fints not iiitclligihlc on tlie theory of a sjiongn- ike strueture. 

Utsclili has succeeded, moi-eover, in producing artiiieial loams oi 
minute stnieture, which not only mimic the ap]M!araneo of proto- 
plasm, hut can Iw made to exhibit Htroaming and aimeboid move- 
muiits very similar to those of simple protoplasmic organisms. 
Incidoutaily those cxiieriiucuts have sliown tliat many of IJie 

S. VT1T. -6 
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apparent granulations and *^micEosome8’’ are an optical effect pro- 
duced by the nodes of the mihutu framowoik. In his most recent 
works Biitsohli has extended his theory of alveolar structure to many 
other substances, and has tried to prove that it is a universal 
characteristic of colloid bodies, a view strongly combated, however, 
by Fischer. W'hile it cannot be claimed that Butsohli’s theory 
fumishos in any way a complete explanation of life, leaving un- 
touched, as it aoes, the fundamental question of assimilation and 
metabolism, ho at least draws attention to a very important class 
of facts, which, if demonstrated to bo of universal occuiTence, must 
be reckoned witli in future treatment of the protoplasm question, 
and would form an indispensable preliminary to all speculations 
upon the mechanism of the living substance. 

In opposition to the above-mentioned monomor})hic 
theories of protoplasm, all of wliicli agree in a.s8umii)g the 
existence of some fundamental type of structure in all 
living substance, attempts have been made at various times 
to show that the structural ajjpearanccs seen in j>rotoplasin 
are in reality artificial 2 >roduct 8 , due to precipitation or 
coagulation caused by reagents used in the study or 
j)rep}iration of living objects. These views have been 
developed by Fischer, who by experimenting upon various 
proteids with histological fixatives, has shown that it is 
possible to i>roduce in them a granular, reticular, or alve- 
olar structure, according to treatment, and, further, that 
granules sr) produced may be differentially stained according 
to their size and absorptive ]K)wers. Fischer therefore 
suggests that many structural appearances seen in proto- 
plasm may be purely artificial, but does not extend this 
view to all such structures, which w’ould indeed bo iin- 
I>ossible, in view of the frequency with which reticular or 
alveolar structures have been observed during life. He 
suggests, however, that such structures may be tcinjKjrary 
results of viia/ precipitation of proteids within the organism, 
and that ]>rotoplasm may have at different times a granular, 
retitnilar, or alveolar structure, or may 1x3 homogeneous. 
Fischer’s conception of living proto})lasin is therefore 
that of a i>olymorphic substance, and a similar view is 
held at the present time by Flemming, Wilson, and others. 
Strassburger also regards protoplasm as composed of 
two ]K)rtions : a motile kinoplasni which is fibrillar, and a 
nutritive trophopkum which is alveolar, in structure. 

The chemical investigation of jirotoplasm labours at the 
outset under the disadvantage that it cannot deal with 
the living substance as a w'bole, since no analysis can be 
l)erformed upon it without destroying the life. Protoplasm 
consists, to the extent of about 60 i)er cent, of its total 
mass, of a mixture of various nucleoproteids — that is to 
say, of those substances which, in molecular structure and 
chemical coiuj>ositioii, are the most comi)lex bodies known. 
In association with them arc always found varying amounts 
of fats, carbohydrates, and other bodies, and such com- 
}>ounds are alw^ays present in the living substance to a 
greater or Jess degree as jjroducts of l>oth upward and 
downward metabolism. Protoplasm also contains a large 
but variable jxsrcoatage of water, the amount of which 
present in any given case affects largely its fluid or viscid 
aggregate condition. Esjxjcial interest attaches to the 
remarkable class of bodies known as ferments or enzymm^ 
which wheii prepared and isolated from the living body 
are capable of effecting in other substances chemical 
changes, of a kind regarded as S2)eciiically vital It is 
from thoir study, and from that of the complex jiroteids 
found in the living body, that the greatest advances 
towards an exjdanation of the properties of living matter 
miay be expected at the pre^nt time. (See article Physio- 
logy; also Buchner, “Alcoholic Fermentation without 
Yeast Cells,” Ber, d. deuUch, chem, Ges. vol. xxx., xxxi., 
and xxx&J Verworn, General Physkloqy^ London, 1891, 
p. 304 Keyuolds Qreen, The Soluble Fermente and Per- 
v^ntation^ Cambridge, 1899.) 

Tlio questldii inay be raised how far it is probable that there is 


LITERATURE 

one universal living sabstanoe, which could conceivably be isolated 
or prepared in a pure state, and which w*ould then exhibit the 
phenomexia characteristic of vital activity. It is sufficiently obvious, 
ill the first place, tliat protoplasm, os we know it, exhibits infinite 
diversity of character, and that no two samples of protoplasm are 
absolutely sunilar in all re8|>ects. Chemical differences must Ix) 
assumed to exist not only between the vital fabrics of allied species 
of organisms, but even between those of individuals of the samw 
species. Kassowitz regards this variability as compatible with the 
assumption of a gigantic protoplasmic molecule in which endless 
variations arise by changes in the combiuatious of a vast number 
of atoms and atom complexes. It is difficult to conceive, however, 
of any single substance, however complex in its chemical constitu- 
tion, which could i^erform all the functions of life. To postulate a 
universal living substance is to proceed along a i>ath wliiuh leads 
inevitably to the assumi>tion of biophoros, plastidulos, or other 
similar units, since the ultimate living paitiolcs must then be 
imamuod as endowed at tlie outset with many, if not all, of the 
funciamental properties and characteristic actions of living bodies. 
Such a conceptiau has as its logical result a vitalistio standpoint, which 
may or may not omlmdy the correct mental attitude with regard to 
the study of life, but wdiich at any rak tends to check any furtlier 
advance towards an explanation or analysis of Momentary vital 
lihenomena. We may rather, with Kiilliker, Verwoni, and others, 
ascribe the activities of proto}>lasm to the mutual interaction of 
many substances, no single one of which can be considered as living 
ill itself, but only in so far as it forms an mdis{)ensablo constituent 
of a living body. From this 2 x>mt of view life is to 1)6 regarded, 
not as the ]>roporty of a single and definite siibstauuc, but as the 
expression of the evcr-cliaiiging relations existing between the many 
substances which make up thu complex and variable congeries known 
to us os 2 »roto 2 )lastii. 

AuTiiouiTiES. — For exhaustive historical summaries of the 2 Woto- 
plasm question, with full bibliographical references, the reader may 
1)0 referred to the following aorks, es 2 )ecially the first five: — 
BCtsculi. Jnvestiffatirms on Mit^roscopic Foanis and Protoplasm, 
London, 1894; Untermchmigen iiher htruktaren, Leqtzig, 1898; 
**Meine Ansicht (iher die Struktur des Proto 2 >la 8 nias uiid einige 
ihrer kritiken,*' Arch. f. Entvnckelungsmerhanik, d. Ory, xi. 
pp. 499-584, pi. XX. (1901). — Dklagr. La Structure du l*roto- 
plasmr ct les Theorivs siir VHer4diU, Paris, 1895. — Wilson. 
The Cell. 2nd ed. London, 1900.— Fischeb. Fixiruuyf Fdrbuutj, 
und Bau des J*rotoplas7tias, Lei2)zig, 1899. — Kasbowitz. Allge- 
msine Bioloyie, Vienna, 1899. (e. a. M.) 

Provencal Literature (Modem: 1350-1900).^ 
Literature in the South of France never died out entirely. . 
Indeed, we have a link which, though too much im 2 K)rt- 
auce may easily be attached to it, yet undoubtedly 
connects the i^rtnlucts of the ti'oubodours with the Pro- 
vencal 2 »oetry of the present day. The Academy of Toulouse, 
founded in 1324, was flourishing in the 14th century, 
and, after many vicissitudes, is nourishing still [The 
2 KXjt 8 crow’^ued by this body between 1324 and 1498 
stand ill the same relation to the troubadours as the 
Meistersinyer do to the Minmednger : academic correctness 
takes the 2 >latie of ins 2 >iration. The institution nourished, 
even to the extent of establishing branches in Catalonia 
and Majorca; and in 1484, when its 2 ^^o^l^rity was 
threatened, a semi-fabulous 2 >er 8 on, Clemence Isaure, is 
said to have brought about a revival by instituting fresh 
prizes. The town of Toulouse never ceased to 8U2>2>ly 
funds of some kind. In 1513 French 2^ui» were first 
admitted in the com|)etitions, and under Louis XIV. (from 
1679) those were alone held eligible. This unfair arrange- 
ment, by which some of the leading fioets of northern 
France 2 )rofited, held good till 1893, when the town very 
2 >ro 2 )erly transferred its 2 )atronage to a new Eecolo Mown- 
dino^ but very soon restored its sup 2 X>rt to the older 
institution, on learning that I^ovencal jxietry was again 
to be encouraged.] In the two centuries that followed 
the glorious mediaeval 2 >oriod we have a succession of 
works, chiefly of a didactic and edifying character, which 
scarcely belong to the realm of literature proper, bat at 

^ In accordance with general usage, we are employing the term 
Provenyal for the whole of the South of France, save where special 
reservation is made. • 

> Mowndiw>y i.e., of Toulouse ; a conmon designation, derived from 
Raymond, the familiar name of the Counts of Toulouse. 
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legist served to keep alive some kind of literary tradition. | 
This dreary interval was relieved by a number of religious 
mystery plays, which, though dull to us, jjrobably gave 
keen enjoyment to the jjeople, and represent a more 
|X)pular genre; the latest that have come down to as 
may be placed between the years 1450-1515. Not only 
did the literature deteriorate during this i^eriod, but 
dialects took the place of the uniform literary language 
employed by the troubadours, w’hile the sjiokeu tongue 
yielded more and more to French, lii 1539 Francois I. 
forbade the use of Proven^^al in official documents- a fact 
that is worthy of note only as being significant in itself, not 
as an important factor in the decadence of Provencal letters. 

On the contrary, just about this time there are signs of 
a revival. In 1565 the Gascon, Pey de Garros, translated 
the Psalms into his dialect, and two years later published 
a volume of poems. His love for his native tongue is 
genuine, and his command over it considerable ; he deplores 
its neglect, and urges others to follow his examtde. Auger 
Gaillard (c. 1530-1595) docs infinitely less credit to his 
jjrovince : the iwpularity of his light pieces >vas ju-obably 
due to their obscenity. More in the siJirit of Garros is 
the charming trilingual ^alnt composed by the famous 
du Ilartas in honour of a visit of Marguerite de Valois to 
Ndrac (1579) : three nymphs dispute as to wliether she 
should be 'welcomed in Latin, French, or Gas(ioii, and tlie 
last, of course, wins tlie day. Provence j)ro])or gave birth 
to a poet of considerable importance in J^oiiis Pel laud de 
la Pcllaudiere (1532-1588), of Grasse, 'v\'ho, after studying 
at Aix, enlisted in the royal armies, and mia made a prisoner 
at Moulins in 1572. During his captivity he wrote j^oeins 
inspired by real love of lil^rty and of his native country 
{Don-Don wferwil^ 1584 or 1585). At Aix Ikdiaud 
8ubsc<iueutly became the centre of a literary circle which 
included most of the local celebrities; all of those j)aid 
their tribute to the poePs memory in the edition of his 
works published by his uncle, Pierre Paul, himself the 
author of ])ieces of small value, included in the .same 
volume {TjOus P(maUm^ Ohros et rltnos, Marseilles, 
1595). Even when Bellaud is wdiolly frivolous, and intent 
on worldly pleasures only, his work has interest as reflect- 
ing the merry, careless life of the time. 

A writer very popular in Provence for the light-hearted 
productions of his youth was (Maude Brueys (1570-1 G50), 
remarkable chiefly for comedies that deal largely with 
dut)ed husbands {Jardin deys Jfaws pro\Htnmlo», not pub- 
lished till 1628). There is a certain charm, too, in the 
comedies of Claude’s disciple, Gaspard Zerbin {La Ferlo 
degs niu808 et couniedks prouvetimloa^ 1655) ; and those 
critics who have read the plays of Jean de Cabanes (1653- 
1712) and of Seguin (of Tarascon, c. 1640), still in MS., 
s|)eak highly of them. The most consistently jHipular 
form of i>oetry in the South of France was always the 
•/toc7. There has been no limit to the production of these ; 
but very rarely does the author deserve syjccial mention. 
An exception must be made in the case of Nicholas Sal)oly 
(1614-1675), who produced the best pieces of this class, 
lx)th as regards beauty of language and the devotion they 
breathe. They have deservedly maintained their ijojmlarity 
to the present day. In Languedoc four poets have been 
citerl as the best of the age — Qoudelin, Michel, Sage, 
and Bonnet. This is certainly so in the case of Pierre 
Qoudelin (province Goudouli, 1579-1649), of Toulouse, 
the most distinguished name in South French literature 
between the period of the troubadours and that of Jasmin. 
He had a good classical education, traces of which ap];)ear 
in all his poetry, his language and his manner being 
always admirable, even where his matter is lacking in 
deptL He is often called “ the Malherbe of the South,” 
but resembles that writer only in form : his x>oeti 7 , taken 
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as a whole, has far more sap. Goudeliii essayed and was 
successful in almost every short genre {Lon liamelet 
Moundi, 1617, republished with additions till 1678), the 
piece of his which is most generally admired being the 
stanzas to Henri IV., though others will jirefer him in 
his gayer moods. He enjoyed enormous ]»opularity 
(extending to Spain and Italy), but never juustituted his 
art to cheap effects. His influence, especially but not 
exclusively in Provence, has been deep and lasting. The 
fame of Jean Michel, of Nimes, i-ests on the Emljanas dc 
la foire de Deaucaire^ a i)ocm of astonishing vigour, but 
deficient in taste. Daniel 8agc, of Montpellier {Las 
Fouliesy 1650), was a man of loose morals, which are 
reflected in nearly all his works : his moments of genuine 
inspiration from other caustis arc rare. More worthy 
of being bracketed with Goiidelin is the avocat Bonnet, 
author of tlui Injst among the open-air i»lays that were 
annually performed at B6/ier8 on Ascension Day : a 
numl>er of these (dated 1616-1657) were subsequently 
collected, but none can compare with the opening one. 
Bonnet’s Jugentent de JYiris. Another very charming poet 
is Nicolas Fizes, of Frontignan, whose vaudeville, the 
Opera de Frontignan (1670), dealing with a slight love 
intrigue, and an idyllic poem on the fountain of Fron- 
tignan, show’ a real ])oetic gift. A number of Toulouse 
jKKits, mostly 1au)Yat» of the Aca<lcniy, may be termed 
follow’ers of Goiidelin : of these, Fran^*ois Boudet. deserves 
mention, who composed an ode, Le trinfc del JUloandi 
(1678), in honour of his native dialeid. Tlu* classical 
revival that may be noted about this time is also generally 
ascril>ed to Goudelin’s influence. Its most distinguished 
representative was Jean de Vales, of Montech, who made, 
excellent translations from AMrgil and Persius, and wrote a 
brilliant burlcs(|uo of tlie former in the manner of Scarron 
(Vhgile degnimfy 1648; only four books published). He 
also comi>oscd a pastoral id}’ll, which, though too long 
and inclined to obscenity, contains much tender descrit>tion. 
The greatest of the ]>astoral poets w as F ram^ois de Cortete 
(1571-1655), of Prados, whose comedies, Ramovret and 
Miramouinh (published, unfortunately with alterations, 
by his son in 1684), are written w ith such true feeling and 
in so pure a style that they can be read with real pleasure. 
A comedy of his dealing witli Sancho l^anza in the j alace 
of the Duke is being edited. Ti is ditlicult to understaii<l 
the enormous ]K)pularity of Daubfisse (1664^1727), of 
Qiiercy, who l)elonged to the working classes; he was 
])atroriized by the nobility in exchange for ])anegyries. 
Gascony ])rodu(^ctl tw’o typical works in tlie 17th cen- 
tury: Aden’s GentUhornme gasvouu (1610) and Dastros’s 
THnfe de la langne gasvoune (1612). I’hi* former dejiicts 
a regular boastiiig Gascon, who distinguishes himself in 
everything ; while the latter is a jdea in favour of the 
Gascon tongue, inspired by a genuine love of eountry. 
Gabriel Bedout {Parterre gamniVy 1642) is chiefly noted 
for his amorous solitari, called fortli b}’ the sufferings 
he endured from a hard-hearted mistress. Louis Baron 
(b. 1612), living peacefully in his native village of 
Pouyloubrin, celebrated it with great tenderness. 

In the 18th century the number of authors is much 
larger, but the bulk of good work produced is not 
equally gi'cat in })ro])ortion. The }»ricsts are mainly re- 
sponsible for the literary output of Tiaiigueiloi*. Clatuh; 
Peyrot (1709-1795), one of them, celebrates his county 
with true rural spirit in th(j Prtntemps ivuergat and 
Quatre Sottous, But the cliief of the band is the Abbe 
Favre (1727-1783), the prior of Celleucuve, whose Sermoun 
de Momm SietrCy delivered by a drunken priest jigaiiist 
iiitemijerance, is a mastcr])ioce. He also Avrote a success- 
ful mock-heroic poem {Siege de Caderou8He)y travesties of 
Homer and Virgil, a prose novel depicting the country 
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manners of the time {IlUtoire de Jean Vont pm), and two 
comedies, which likewise gWe a vivid picture of the village 
life he knew so well Two genuine jK)ots are the brothers 
Eigaud, of Montpellier: Auguste’s (1760-1835) de8crii>- 
tion of a vintage is deservedly famous ; and Cyrille (1750- 
1824) produced au equally delightful poem in the Anyynre 
de MoanpeiA, Pierre Hellies, of Toulouse (d. 1724), a poet 
of the iieople, whose vicious life finds an echo in his 
works, has a certain rude charm, at times distantly reealb 
ing Villon. In the Proveuce Toussaint Gros (1698-1748), 
of Lyons, holds undisputed sway. His style and langua^ 
are admirable, but unfortunately he wasted his gifts 
largely on trivial pieces d' occasion, Coye’s (1711-1777) 
comedy, the Fiance par^y is bright and still jiopular, while 
Germain’s description of a visit paid by the ancient gods 
to Marseilles {La Jionrrido dei Diomy 1760) has con- 
siderable humour. In Gascony the greatest i)oet is Cyrien 
Des])ourrirj9 (1698-1755), whoso ])astoral idylls and 
iiioiirnful chansons, which he himself sot to music, are 
imbued with tenderness and cliarm (most of them were 
collected at Pau, in 1828). 

The llevolution j^rodiiceil a largo body of literature, but 
nothing of lasting interest. However, it gave an imi)etua 
to thought in the Soutli of Prance, as elsewhere; and 
there, as elsewhere, it called forth a spirit of independence 
that was all in favour of a literary revival. Scholars of the 
stamp of llaynouard (1761-1863), of Aix, occupied them- 
selves with the brilliant literary traditions of the Middle 
Ages; news])ai)crs s])rang uj) (the Provengal 
started by Desanat, and the bilingual Lon Tandmirin et 
h Memstrely edited byPellot, both in 1841); iK)ets banded 
together and collected their pieces in volume form (thus, 
the nine tvonhaire who published Lou Bouquet pronmncaou 
in 1823). JMuch has been written about the precurseure 
du Felibrigcy and critics are sorely at variance as to the 
writers that most deserve this appellation. Wo sliall not go 
far wrong if we include in the list Hyaciuthe Moi^el (1756- 
1829), of Avignon, whose collection of ])oems, Lou Hahonhiy 
has been republished by Mistral; Louis Aubauel (1758- 
1842), of Nirrios, the successful translator of Anaci-eon’s 
Odes ; Auguste Tandon, “ the troubadour of Mont[)C!llicr,” 
who wrote Fables, conteset autres pikes en vers (1800); 
Pabro d’Olivet (1767-1825), the versiitile litterateur who 
in 1803 published Le Troid^atLjur : Poesies occitaniques, 
which, in order to secure their success, ho gave out as the 
work of some modiaival iK)et; Diouloufet (1771-1840), 
w’ho wrote a didactic poem, in the manner of Virgil, relat- 
ing to silkworm-breeding {Leis viagmns) ; Jacques Azais 
(1778-1856), author of satires, fables, &c. ; D’Astros (1780- 

1863) , a writer of fables in Lafontaine’s manner; Castil- 
Blaze (1784-1857), who found time, amidst his musical 
pursuits, to compose Proven 9 al ])ooms, intended to be set 
to music; the Marquis do Paro-Alais (1791-1846), author 
of some light satirical tales {Las Castagnados), While 
those writers were all more or less academic, and appealed 
to the cultured few, four jwots of the ixsople addressed a 
far wider public; Verdin (1779-1820), of Bordeaux, who 
wrote comic and satirical pieces; Jean lleboul (1796- 

1864) , the baker of Nimos, who never surjiassed his first 
effort, L'ange et Venfant (1828) i; Victor Gclu (1806- 
1885), relentless and brutal, but undeniably powerful of 
lus kind {Fenian et Grouinan / D-ix cJtansons proven^vdes, 
1840); and, greatest of them all, the true and acknow- 
ledged forerunner of the feiibres, Jacques Jasmin (1798- 
1864), the hairdresser of Agon, whose jKiems, both lyrical 


» One of bis chief titles to fame is that, together with Alphonse 
Dumas, ho drew the attention of Lamartine to Mistral’s 
lloumimUlc and Mistral showed their gratitude hy republishing the 
lH88t Plocw of these two prfcursgurs, together with those of Castil- 
Dlaws and others, in Un Zia?ns de Ruain, 1866, 


and narrative, continue to find favour with men of th» 
highest culture and literary attainments, as with the 
villagers for whom they were primarily intended. 

While much of this literature was still in the making,, 
an event took place which was destined to eclipse in im- 
2 )ortance any that had gone before. In 1845 Joseph, 
ilouinanille (1818-1891), a gardener’s sou, of Saint-llemy 
(Bouches-du-KhOne), became usher in a small school at^ 
Avignon, which was attended by Pr4d4ric Mistral {q.v,)y 
a native of the same district, then fifteen years of age. 
The former, feeling the germs of |)oetry within him, 
com 2 K>scd some pieces in French; but, finding that hia. 
old mother could not understand them, he was greatly 
distressed, and determined thenceforth to write in hia 
native dialect only. These iK>cms revealed a new world 
to young Mistral, and spurred him on to the resolve that 
became the one purpose of his life — de remettre en Ivmihte 
et conscience de m gloii'e cette noble race qyHen plein *89 
Mirabeau nomnie etteore la nation Provence, There is- 
no doubt tliat Mistral’s is the more puissant personality, 
and that his finest work towers above that of his fellows ; 
but in studying the ProveiiQal renaissance, Koumanille’a 
great claims should not be overlooked, and they have 
never been put forward with more force than by Mistral 
himself (in the 2 >refacc to his Isclos d*oro). lloumanille’a 
secular verso cannot fail to ap^xsal to every lover of jiuro 
and sincere jKHjtry {Li Margariiedo, 1836-1847 ; Li 
Sounjarelloy 1852; Li Flour de Fauvi, 1850-1859, 4:c.), 
his noeh arc second only to those of Saboly, his jirosc- 
works (such as Lou niege de Cucugnan, 1863) sjmrkling 
wuth delightful humour. He it was who in 1852 collected 
and ])ublished Li Prouvenralo, an anthology in which all 
the names yet to Itecome famous, and most of those famous 
already (such as Jasmin), are represented. In 1853 he 
>vas one of the enthusiastic circle iliat had gathered round 
J. B. Oaut at Aix, and whoso literary output is contained 
in the Boutmmgi dei Troubaire and in tlic shortlived 
journal Lou gag saber (1854). At the same time the first 
attempt at regulating the orthography of ProvenQal was. 
ipade by him (in tlie introduction to his i»lay, La Part 
dou bon DieUy 1853). And in 1854 he was one of the 
seven 2>oet9 who, on May 21st, forgathered at the castle of 
Foiitsegugnc, near Avignon, and founded the Feiibrige„ 
[The etymology of this word lias given rise to mucli specula* 
tion : the one thing certain about the word is that Mistral 
came across it in an old IVoven^al jiocm, which tells how the 
Virgin meets Jesus in tlic tcmijle, among the seven feiibres: 
of the law. The outlines of the constitution, as finally^ 
settled in 1876, arc as follows : The region of the Feiibrige- 
is divided into four vvantenen^'o (Provence, Languedoc,. 
Aquitaine, and (’atalonia ^), At the head of all is a ccw* 
sistori of fifty (called niajourav), })re8idod over by the 
Cajmdie, who is chief of the entire Feiibrige, The head 
of each manteneuro is called sendi (who is at the same' 
time a nmjourau) ; and at the head of each “ school ” (as. 
the subdivisions of the mantenenro are called) is a caLia- 
cdu. The ordinary memliers, unlimited in number, are 
niantennre. Annual meetings and fetes are organized.. 
The most widely read of the Filibrige publications Un 
the Arniana Proiivenrau, which has appeared annually 
since 1855, maintaining all the while its original scofio 
and puriK).so ; and though unpretentious in form, it con- 
tains much of the best work of the school.*] The other 


* One of the most plcaHing features of the movement is the spirit of 
fratcruity malntaiued hy the filibres with the poets and literary meifc 
of northern France, S 2 )ain, Italy, Rumania, Germany, and other 
countries. 

® In common with so* many otlier productions of the FSllbriffe, thia 
Almanac is published hy the firm JS Roumanille, Libroire-IMitour,, 
Avignon. 
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SIX wtve Mistral, Aubanel, A. Mathieu (a schoolfellow of 
Mistrars at Avignon), E. Gavcin, A. Tavan, and P. Gicra 
<owner of the castle). Of those, Theodore Aulmnel 
<1829-1886, of Avignon, son of a printer and followng 
the same calling) has alone proved himself worthy to rank 
with Mistral and lloumanille. “Zani,” the girl of his 
youthful and passionate love, took the veil; and this event 
cast a shadow oyer his whole life, and determined the 
.character of all his rx)etry {Lou mioufjram entre-tlnf^rtOy 
1860; Li fiho d'Avi^noun, 1883). His is, without a 
<loubt, the deoiiest nature and temperament among the 
and his lyrics are the most firngnant. He has 
.a keen sense of physical beauty in woman, and his verse 
ds replete with sui)presHed passion, but he never sinks to 
.sensuality. His powerful love drama Lou pan don peccat 
was received with enthusiasm at Monti)ellicr in 1878, and 
.successfully produced (some years later in Arene’s version) 
by Antoine at his Thd&tre Libre — no mean criterion. It is 
sthe only play of real consofpience that the school has yet 
produced. 

Wo need not do more than glance at the work of the 
fourth of the group of ])oets wdio alone, amidst the 
.numerous writers of lyrics and other w’orks that attain a 
iiigh level of excellence, apiiear to us to have so far secured 
|)crmanent fame by the magnitude of their achievement. 
Felix Gras (1844-1891) settled at Avignon in his youth. 
His rustic e])ic, Li (Jarbouni^. (1876) is full of elementiil 
|)assion and alK)unds in tine (leseriptions of scencrj^ but 
it lacks proportion. The heroic f/este of Toloza (1882), in 
which Simon do Montfort s invasion of the South is 
•depicted wdth unbounded vigour and intensity, shows a 
great advance in art. Li liommincero jn'oveural (1887) 
is a collection of poems iu.^tinct with Provem^al Ion*, ami 
in Li PapaXim (1891) we have some charming prose 
tales that bring to life again the Avignon of the jkjikw. 
Finally, the iK)et gave us thiw tales dealing with the i»eriod 
of the Revolution {Li Pomje dou &c.) ; their 

realism and literary art called forth general admiration.^ 

A few lines must suffice for some of the general as[)ects 
of the movement. It goes without saying that all is not 
perfect harmony; but, on the wffiolc, the differences are 
^inferences of detail only, not of j)rinciple. While Mistral 
and many of the best jVlibres employ the dialect of the 
Bouches-du-Rlifine, others, w’ho ha>’e since seceded as the 
LVlibrif/e laiin (headed by Roque-Ferrier), ])rcfcr to use 
the dialect of Montpellier, owing to its central josition. 
A third class favour the dialect of Limousin, as having 
ll;een the literary vehicle of the troubadours ; Imt their 
•claim is of the slenderest, for tlic fXlibres are in no sense 
of the word the direct succassors of the troubadours. 
Nearly all the leaders of the Felibrige are Legitimists and 
< ^itholics, their faith being the simple faith of the loople, 
undisturbed by philosojihic doubts. There are exceptions, 
Siowever, chief among them the Protastant Gras, whose 
Pdoza clearly reflects his sympathy with the Albigenses. 
Yet this did not stand in the way of liis election as 
€aj)Oul{e — a proof, if proof were needed, that literary 
merit outweighs all other considerations in this artistic 
i»ody of men. Finally, it may be noted that the fMibres 
have often been accused of lack of imtriotism towards 
northern France, of schemes of decentralization, and 
otlier heresies; but none of these charges holds good. 
The spirit of the movement, as rej)re8ented by its leaders, 
has never been expressed with greater terseness, force, and 


^ (Iras was CapovXU from 1891 till 1901, succeeding Ins brother-m> 
law, Bounianille, who held the office from 1888 till 1891. Tlio first 
CajMndQ was, of course. Mistral (1876-1883). Gras’s successor >vas 
Pierre Devoluy, of Die (ap}iointed hi April IjK)!), who has done good 
work, hut has yet to prove himself worthy of the supreme distiuctioii 
conferred on him by his felloe-poets. 


truth than in the throe verses set by F^lix Gras at the 
head of his Cavbonnii : “I love my village more than thy 
village ; T love my Provence more than thy province ; 1 love 
France more than all.” 


Autiiokitirs,— Jmjm del gay 8a1)vr^ edited by Noiilct (vol. iv. 
of Gatien-Anioult’s Mmumcns de la litUralure romam^ dtr., Tmi- 
louso, 1849). — Xon.KT. Et'sal sfitr I'hiHtoire HtUmire de.s patma 
dn midi dn la France aux xri*^ et xvii*'- »Udcs (Paiis, 1859) and 
. . . ftw rerm*' sfcc/c (Paris, 1877).— Gaut. “ Etude sur la litWra 
turoet la poi^sie proveiifales ” {MMoirca dc V AcadMe. den 
itr., tVAix ^ tome ix. i»p. 247-':J44, Aix, 1867).“-Maiiv- Lafon. 
Histoirc lUUrairt dn Midi de la Fra/uce, Pai is, 1882 . -Rkstoki. 
LetlcrtUura jtrorcnzale. Milano, 1891 (pp. 200-214). - Maiu^ton’s 
articles on Provcn<;al and Fdbirige in the f.irnvdr' Funfrlop^die.-- 
Donxadiku. Lcs Pri^enrsenrs dee Filihres (1800- 8r>I»). Paris, 
1888. — JornnANNE. Histoirc du Filihrigr. (18.54-1 SOCO. Avignon, 
1897. — Hkxnion. Lch Fleurs fdiWcHqurs, Paris. 1883. — Poiital. 
Tja Mlemiiira provnizalc modn'na. l*alcrmo, 1893. — Kosc’iiwrrz. 
Uehcr die prove iizaliHchen Fclihcr und Hire I'orgdngcr. Berlin, 
1894. — MAiuftToN. La Terre proieneale, Paris, 1894. 

(n. o.) 

PrOVidenCO, a city of tlio United Statoa, capital 
of the state of Rhode Island, is situated at the head of 
Narragansett Bay, in 41“ 49' 22 " N. and 7r 24' 48" W. 
Its area is 18*29 square miles. Its surface is hilly, 
rising to tlio lieight of 204 feet on the “ P'ast Side.” -The 
park area is .512 acres. Roger Williams Park (102 acres) 
is the largest. Its ixipulation in 1900 was 17 5, .597, of 
wliom 5.5,855 were foreign-bom and 4817 were negroes. 
Among 53,131 adult males 3830 were illi1(•rat(^ (unable to 
write), of whom 3384 wtvc foreign-born. The death- 
rate in 1900 was 19*9; in 1890 it was 21*1. Brown 
University, sevi^ntli in age of the colleges of the United 
States, is the chief educational institution. Other institu- 
tions are the Rhode Island School of Design, the Rhode 
Island Normal School, four high schools, tlio Friends* 
Boarding School, and the Roman Catholic Academy of the 
Sacred Heart. The University Library and the Providence 
Public l ibrary number about 125,000 volumes each. The 
Providence Athonamm contains 70,000 volumes. Most 
notcWvirthy is the library of Americana, now the pro- 
licrty of ijrown University, begun by John Carter 
Brown — the most complete collection in the w*orld of 
Iiooks relating to early American history. Of benevolent 
iastitutious the most noted are the 1 )i'xter asylum for the 
|K)or, the Butler hospital for the in.^vine, aiul the Rhode 
Island hos]»ital. The oldest edifice for religious jiurposes 
is the First Baptist Meeting House, erected in 1775 “for 
the public worship of Almighty God, and also to hold Com- 
mencements in.” The largest is the Roman (^itliolic 
Cathedral. There arc in all 129 places of worship. Of 
these, 21 are Baptist, 10 C’ongrcgational, 14 h'])iscoj)al, 18 
Methodist, 16 Roman Catholic, 4 Unitarian, 3 l^niversalist, 
and 4 Presbyterian. Of public buiidings there are the 
City Hall, the Providence County Court House, and the 
Rhode Island Normal School. The old State House (1762) 
is a fair sjiecimen of colonial architecture. The finest 
building in tin? city is the State Capitol. With its ap- 
proaches it cost about $3,500,000. Seven raihvays, all 
controlled by one corporation, enter the city. Besides 
stcaml)oats i>Iying upon Narragansett Bay and to ^lew 
York, steamshijis sail regularly to PhiladeliJiia, Baltimore, 
Norfolk, Savannah, and Kingston, Jamaica.^ Tin* city is 
a great distributing centre for central Now lilngland. 


Providence is one of the great manufacturing centres of the 
nion. It is the leading city in the nninul'actnrc of jewellery, tho 
>tal product of which in 1900 Wtis valued at $1*2, 71 9,1 21. In all 
idiistries in 1900 there were 1933 manufacturing e-tahlislinn*n.s, 
aviiig a cai>ital of $83,513,679, and employing an average nuin- 
5r of 42,693 wago-carnei-s. who received wages ammiuting to 
19,998,362. Th (5 total ])roducts were valued at ioo.of/. 
mong those products the most important, a}»art 
ore: worsted got^rls ($16,603,2521, silver ware ($3 834,4^), 
)undiy and machine shop products, rubber and elastic goods, 
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cotton and woollen goods, and oleomargariuo. It is the growth of 
manufacturing which accounts for the fact that the population, 
once almost wholly native-born, has received an element of 
foreigners amounting to almost one-third. In 1899 the valuation 
placed upon real estate w*as $146,701,900. Ui)on personal property 
the valuation was $41,799,880. The revenue of the municijiality 
was $3,878,439. The net debt Ist April 1900 was $14,008,484. 
It is a banking centi-e for a region of mammoth factories. There 
are nineteen national banks, with a total capital of $15,113,523 and 
do|K)sits of $14,609,832 ; two state banks, with a capital of $320,000 
and deposits of $446,743; five trust companies, with a capital of 
$4,150,000 and deposits of $27,745,108, make a total capital for 
all banking and trust companies of $19,583,523 and total deijosits 
of $42,801,684. There are five savings banks, with deposits of 
$38,855,589. The clearings for the year ending 30th June 1900 
were $338,132,500. (w. H. Mu.) 

ProVOi a city of Utah, U.S.A., capital of Utah 
county, at tJie west base of the Wasatiih mountains, on the 
Provo river, and on tlic Oregon Short Line and the llio 
Orande AV'estern railways, near the east shore of Utah 
Lake, north of the centre of the state, at an altitude of 
4532 fest. It has a level site and a regular plan, and is 
divided into five wards. It contains the instino asylum of 
Utah. Population (1880), 3132; (1890), 5159; (1900), 
6185, of whom 1176 w'ere foroigii-born. 

PrUSSlOf tlic ])rincipal state of Gcnnany, ranking 
first in both area and population, though only twentieth in 
res|)ect of density of 2 )opulation. More than 5 per cent, of 
the entire surface of Prussia consists of moorland, some of 
it high (heathy) moors, some of it (the smaller 2 )ortion) low 
boggy moors. Hanover — more jiarticularly the districts of 
Osnabruck, Stade, Liineburg, and Aurich (East Friesland) 
— and Schleswig-Holstein 2 >ossess between them nearly 
3000 square miles of this variety of surface. Another 1100 
S( 2 uaro miles are in East Prussia ; and the rest, about 
1500 square miles in all, occur chiefly in the 23rovinccs of 
Pomerania, Brandenburg, Posen, and Saxony. Since 1870 
the Prussian Government, as well as the authorities of the 
2 )rovince of Hanover, and various private j)ers<)ns, have 
started several more or less successful schemes for the 
reclamation of these waste tracts. The region to which 
the Prussian Government has 25ri*icipally directed its 


attention is the great Bourtanger Moor, between the Ems 
and the Dutch frontier, in the north-west of the province 
of Hanover. There colonies were established as long ago 
as the first half of the 17th century — Pa 2 )enburg, for 
example (1630) — chiefly for the purpose of cutting turf 
for fuel; and in East Friesland, in the first place at the 
instigation of Frederick the Great, over eighty similar 
colonics, aggregating in all 20,000 persons, were planted 
between 1766 and 1800, but nothing effective was done 
for the real reclamation of the moorland. But in 1870 the 
Prussian Government turned its attention to the matter, 
and 2 )roceeded to cut navigable canals through the moor- 
land, and appointed a S 2 ^cial commission to deal with ita 
reclamation generally. These efforts received a further 
imiiulse from the founding of an experimental station 
near Bremen in 1877. In consequence of the work done 
in the laboratory attached to this station, as well as of 
ex 2 >eriment 8 conducted on the moors themselves, the 
province of Hanover organized a new system of coloniza- 
tion in 1887. Having bought some 1100 acres beside 
the main canal which traverses the Bourtanger Moor from 
north to south, they drained the land and divided it inte 
25-acre 2 >h>ts, which they granted to occupiers free, with 
the option of purchase, the princqial condition being that 
the grantees should first reclaim 5 acres. This project 
2 »roving successful, induced the Prussian Government in 
1899 to embark in similar enter 2 )rises on the Wisedcr 
^loor (^farcardsmoor) along the line of the Ems-Jade 
canal; between Aurich and Jade Bay. In 1902 Prussian 
estimates embraced an item of over £131,000 for these 
and similar inqirovenients. Other 2 >*‘ivate ventures of 
some im 2 >ortance have lieen made at Friedrich-Wilhelins- 
dorf near Loxstedt, a few miles south-east of Bremerhafen^ 
on the Kehdingcr Moor, on the west side of the estuary; 
of the Elbe, in Sclilcswig-Holstein, and in East Prussia. 
In 1883 a national society was founded for the reclamation 
and cultivation of the moorlands of Germany.^ 

— The following table gives particulars of 
the area and 2 >o 2 )ulation of the several jirovinces of tho 
kingdom in the years 1890, 1895, and 1900, as well aa 
the chief religious statistics for 1895 : — 


Proviiiccs. 

Aren In sq. 
IllllCS. 

ropulatlon, 

181K). 

Poj>nlatM»n, 

isor,. 

Population, 

J900. 

iXmsity per 
sq. tniln, 
li»00. 

ProteRtaiitii, 

1RI>5. 

Roman 

CutlloliCB, 

1895. 

Jews, 1895. 

East Prussia 

14,278 

1,958,663 

2,006,689 

1,990,626 

139 

1,724,374 

266,641 

14,864 

West Prus.sia . 

9,852 

1,433,681 

1,494,360 

1,563,658 

159 

715,581 

758,168 

20,238 

Berlin (city) 

25 

1,578,791 

1,677,304 

1,888,818 

75,554 

1,426,591 

155,363 

86,152 

Brandenburg . 

15,376 

2,541,781 

2,821,695 

1,574,147 

3,108,554 

202 

2,681,637 

118,205 

18,394 

Pomerania 

11,625 

1,520,889 

1,634,832 

140 

1,530,003 

31,789 

11,661 

Posen .... 

11,181 

1,751,642 

1,828,6.58 

1,887,275 

168 

561,201 

1,227,197 

40,019 

Silesia .... 

15,661 

4,221,4.58 

4,41.5,309 

4,668,857 

300 

1,980,552 

2,384,754 

47,593 

Saxony .... 

9,747 

2,680,010 

2,698,549 

2,832,616 

290 

2,498,748 

187,559 

7,860 

Schleswig-Holstein . 

7,335 

1,219, .523 
2,278,361 

1,286,416 

1,387,908 

189 

1,257,464 

24,184 

3,702 

Hanover .... 

14,865 

2,422,020 

2,590,939 

174 

2,094,604 

311,467 

15,065 

Westphalia 

7,801 

2,428,661 

2,701,420 

3,187,777 

409 

1,298,852 

1,378,676 

19,359 

Hesse-Nassau . 

6,058 

1,664,426 

1,756,802 

1,897,981 

313 

1,224,021 

482,752 

45,725 

Rhino Proviiic * . 

10,420 

4,710,391 

5,106,002 

5,759,798 

552 

1,434,715 

3,610,142 

49,018 

Hohenzollor:] . 

441 

66,085 

65,752 

66,780 

151 

2,566 

62,608 

576 

Total .... 

134,565 

29,957,367 

31,855,123 

^472,56sr 

25C~ 

i 20,430,899 

10,999,505 

879,716 


Between 1880, when the total 2 ^ 02 >ulation numbered 
27,279,111, and 1900 there was an increase of 7,193,398 
j)ersons,^ or at the rate of 26*4 2 >er cent. j)er annum. For 
the 2 )eriod 1890-99 the marriage-rate averaged 8*2 per 
1000 inhabitants, the birth-rate 38-1 per 1000, and the 
death-rate 23*3 jper 1000. In respect of illegitimacy, 
while for the same period the percentage of illegitimate 
birtba to total births was as much as 14-25 in the city of 
Berlin, and between 10 and 1 1 per cent, in each of the pro- 
vinces of Pomerania, Brandenburg, and Saxony, the average 
.fpr tjie whole kingdom was only 7*76. The densely-peopled 
manufacturing and mining provinces of, Westphalia and 


the Tlhineland have by far the best record in this respect,, 
their averages being 2*61 and 3-87. The present popula- 
tion is concentrated most densely (300 to 662 inhabitants 
per square mile) in the manufacturing districts of Rhenish 
Prussia, Westphalia, the adjacent Hesse-Nassau, and in 
the extreme south-east of the kingdom, the coal and zinc 
and iron region of Silesia. The average density in the 

^ Bee the antmal MiUnlungen of this society (published at Berlin) ; 
Fleischer, Die Bmeddung der nordwesideutechm Ifodmoore (Berlin, 
1894) ; Rimpaii, Die •Jkwirihechc^unff dee RUtergutee Cuntwe 
(Berlin, 1887) ; and F. P. Koenig, J^fkouUurt 4m Omnang (Brit. 
Cone, Reportt Misc. Series, No. 45^ 1898). 
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agricultural provinces o£ East and West Prussia, Posen, 
Pomerania, Brandenburg, Saxony, Hanover, and Schleswig- 
Holstein varies between 139 and 290 inhabitants per square 
mile, or, roughly, one-half of the density in the manu- 
facturing provinces. According to the cetisus returns of 
1900, there were 1031 females for every 1000 males, as com- 
pared with 1037 females in 1880. In 1900 there were in 
Prussia one city with a i)opulation exceeding one million 
inhabitants, seven towns between 200,000 and 500,000 ; 
fourteen between 100,000 and 200,000; twenty-four be- 
tween 50,000 and 100,000; and eighty-nine between 20,000 
and 50,000. The emigration decreased from 145,679 in 
1881 to 60,461 in 1886; then, after going up to 76,196 in 
1892, it rapidly declined to 12,471 in 1900. The number 
of suicides varies from 5000 to 6500 annually, the average 
being 19 for every 100,000 inhabitants, or one less than 
the average for all Germany. In 1890 the island of Heli- 
goland was ceded by Great Britain to Germany, and in the 
following year it vras administratively attached to the 
Prussian province of Schleswig-Holstein. 

Of the total population in 1900, 55*6 per cent, were 
classed as urban and 44 *4 as rural, «.c., as living in places 
of less than 2000 inhabitants each. In 1895 the foreign 
residents embraced 63,289 natives of Austria -Hungaiy, 
47,715 natives of Holland, 18,998 of Russia, 24,389 of 
Denmark, 10,062 of Switzerland, 8120 of Great Britain, 
7327 Armenians, 6564 of Belgium, 6301 of Norway and 
Sweden, and 2127 of Franco. Adverting to the religious 
statistics, it will be seen that 64*14 per cent, of the entire 
poi)ulation belonged (1895) to the Protestant State Church, 
34*53 per cent, to the Roman Catholic Church; and 1*19 
w’oro Jews. Of races other than Teutonic the population 
of Prussia embraced 2,922,475 Slavs (Masuriaiis, CWsii- 
bians), 117,637 Lithminians, 64,254 Wends, and 74,069 
Bohemians and Moravians. In 1895, 11,113,794 persons, 
or 34*9 per cent, of the population, wore (uigaged in 
agriculture, cattle and sheep breeding, tire.; 12,196,352, 
or 38*3 per cent., in mining and industr}* ; 3,585,430, or 
11*3 per cent,, in commerce and trade; 1,671,827, or 
5*2 per cent., in the learned jirofessions ; 658,896 in 
domestic service; 261,302 in forestry, fishing, 4:c. ; and 
2,002,714, or 6*3 per cent., had no profession. 

Agrimlture . — Out of the total area of cultivahle laud in the 
German emiiire, fully 66 j»er cent, belongs to Prussia, namely, 
63,002,600 acres (189.5). Of this total less tlian .5 per cent, was 
divided into farms of less than 5 acres each, 32*14 ])er eent. 
amongst farms ranging from 5 to 50 acro«, 32*01 per cent, amongst 
farms ranging from 50 to 250 acres, and the rest amongst farms 
exceeding 250 acres. The provinces in which large estates (np to 
2500 acres and more) are the rule, are PomeraTiia, Posen, Silesia, 
East Prussia, Brandenburg, West Pinissia, and Saxony, in the 
order named. Tl>e estates of the old landed gentry {Ritiergikter) of 
Prussia, taking the estates above 500 acres each, aggregate in all 
some 18,428,000 acres. Small estates (peasant liobiings) prevail 
principally in the Rliine province, Hosse-Na!Ssau, and Westphalia, 
and to some extent also in Hanover, Silesia, and Saxony ; but 
large peasant holdings (50 to 250 acres) exist only in Schleswig* 
Holstein, Hanover, East Prussia, Westphalia, Saxony, and Branden- 
burg. Notwithstanding the continuous decline in prices, and other 
drawbacks from which agriculture suffered in all the older countries 
of Europe during the last quarter of the 19th century, the Prussian 
farmers have on the whole fairly well maintained tlieir position, 
owing mainly to the fact that they have been both eager and 
skilful ill availing themselves of the op]iortunities offered by 
the progress of am-icnltnral knowledge. One of the latest de- 
partures in this fidd has been the establishment of central stations 
for the distribution of electric power to the estates in its neighbour- 
hood, the power to be used for driving both fixed and movable 
machinery (mills, chaff-cutters, threshing machines, ploughs, &c.), 
for lighting buildings and houses, for cooking and heating, and on 
large estates for giving signals and conveying orders. The culti- 
vation of the beetroot for sugar has had a far-reaching effect upon 
Prussian agriculture, especially in the provinces of Saxony, Silesia, 
Posen, Hanover, West Prussia, Pomerania, Brandenburg, the Rliine 
Province, and other parts of fhe kingdom, where the beetroot is 
extensively cultivated. Owing to the deep cnltivation of thd soil 


and the incessant hoeing which the beet crop requires, the three or 
four croiw which follow it arc invariably good, and the liability to 
failure of the immediately succeeding crop is reduced to a minimum. 
Moreover, the fiscal policy of the I'rassian Government has been of 
first-rate assistance to the Prussian farmer. And hand in hand 
with the cultivation of the beetroot has gone tlio cultivation of 
barley and chicory, crops of scarcely inferior value from tlic culti- 
vator's point of view. Barley is grown on more tlian 11 J million 
acres. Tlie Prussian province ot SaxOny produces one-lmlf of the 
total quantity of chicory yielded every year throughout the empire ; 
the principal centres for its manufacture in Prussia arc Alagdcbnrg, 
Ikirlin, and Breslau. 

The Pn\Bsian Government, in conjunction with the provincial 
authorities, also gives encouragement to the breeding of live stock, 
which* it endeavours to improve liy subsidizing and maintaining 
stud-farms. It is, liowever, the breeding of horses to which it 
especially devotes itself, supporting about tuo dozen stud iarms 
for this end, of which the most famous arc at Trakehnen in East 
Prussia, at Graditz near Torgau in the province i>f Saxony, and at 
Beberbeck between Cassel and H oxter. The only stud, however, 
where thoroughbred stallions arc kejit is at Oradi tz. The most 
noticeable features in connexion with the live stock of Pinssiuare 
the altogether unusual diminution in the nuinher of sheep (caused 
in large jiart by the fall in the price of wool), the even greater 
I’clativo increase in the number of ])igs, siiid the increase, though 
at a much smaller rate, in the nnmliers of the cattle and horses. 
For instance, sheep in 1873 niimbcrcMl 19,666,800. hut in 1900 not 
more than 6,989,400. Pigs, liowever, increased from 4,294,900 in 
the former year to 10,954,000 in the latter ; cattle from 8,639,500 
to 10,865,300 ; and horses from 2,282,400 to 2,913,000. 

In the matter of freights aKo the Government renders inatciial 
assistance to the Prussian fanner. The State owns the railways, 
and carries agricultural ])roduce, es])e('ially such as is di^stined 
for exjiort, at lower preferential rates. See further under Cmn- 
munivatimiR below. 

The crops chiefly grown arc potatoes (5,477,095 acres in 1900), 
hay (8,025,230 acres), beetroot, rye (11,277,340 acres), cats 
(6,710,930 acres), ^\llcat (2,999,860 acres), and barley (2,205,625 
acres). In 1900 some 11,500 acres were planted villi tobacco, the 
yield of which (about 10,000 tons) was valued at £420,000 ; about 
5.500 acres were jilaiitcd with 1 io]>k. In 1899- 1900 there were 308 
sugar factorits at woik, their total production being 1,339,270 
tons of sugar; 5103 breweries pri’diieed 690,250,000 gallons of 
i»ccr, and 6331 distilleries produced 67,598,900 gallons of pure 
alcohol. Wheat is grown more especially in Silesia, Saxony, the 
Rhine Province, East Prussia, ami flanovor ; barley in Silesia and 
Saxony ; oats in Silesia, East Prussia, Hanover, tlie llbine Province, 
and the nortberii provinces generally ; potatoes in Silesia, Branden- 
burg, and Posen ; and lye commonly in every ])rovinc6 of the king- 
dom. Brandenburg produces about ouc-half of the lobaeeo ; the 
hops are chiefly gi’own iii Pohcmi. Of the entire area about 23 per 
cent, is covered with forests. 

Kifirw/fMrf.— The principal wine growing districts of Prussia arc 
the Klieiii|mu and the Rhine Province, tliongh wine is also pro- 
diiced in Silesia, Westphalia, and a few other districts. The 
valleys of the Nahc, Saar, Moselle, and Ahr all produce excellent 
wine. The total area planted with viiv's in 1900 was 45,400 acres, 
and on this the yield was 6,752,000 gallons, valued at £767,2351, as 
compared with an average of 50,000 acres planted and a yichl of 
5,500,000 gallons during the period 1880 90. The Prussian State 
owns several vineyards in the Rhine district, including 240 ttcn» 
of the choicest vineyards in the Rheingau - Raiu-nthal, EltvilJe, 
Marcobninn, Steinberg, Erhach, Riideslieim, and Assmnnushausen; 
and it has also bought several acres of vineynnls along the Moselle. 
During the hist two or three years of the Ifith century the German 
viue-growrers suffered, in common witli vine-growers in other coun- 
tries of Europ, from the attacks of diseases and insect psts— 
PeroTiospora rifiroloj ()fdiii7H Tuckeriy and Vhyllojrern vasfafi'nr. 
The last named alone has already cost the Imperial Govemmcnl 
£400,000 in efforts to stamp it out. This industry, being so near 
the great mining and manufacturing distiicls of western Priussia, 
naturally suffers from the increasing scarcity and dearness of manual 
iahour. Tlicse hindrances the vintagers eounteraet to some extent 
by forming associations for the co-operative maunfaclnie, storage, 
sale, and advertising of their wine. Tlio principal school ot yif» 
culture in Prussia is at Geisenheim in the Rhciiigau. 1 he best 
wines of the Rhine and Mo.sellc region whicli 5‘ome into conmu rco 
are largely sold by public auction. 

Aftning and Metal - Prussia still retains her pro- 

eminence as the largest producer of coal, zinc, salt, load, 'imi 
copper amongst the states of the Gorman empire, though in rc.spcci 
of iron siie coTiie.s second to Alsace-Lorraine. Of tl»o oggrrgal 
German output of coal Prussia now PP* it’s <)vcr 93 per rent., 
namely, the huge total of 101,966,158 tons, viilucd at £43,912,500 
in 1900, as compared with some 47,000,000 tons in 1882, l•eJ)rc8entlng 
LVinmaso ofaboat 117 per c>„t Westphalia pr^e^ tb. 
largest quantity, namely, 42,657,146 tons, valued at £17.958,000, 
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in 1900 ; next comes the Rhino Province, that ia, the Saar, Aachen, 
Ditsseldorf, and Roer coal-fields, with 29,010,089 tons, of the value 
of £14,149,500 ; and then the Silesian ooal-fiold, with 29,696,788 
tons, valued at £11,420,600. Since the high prices of 1900 the 
Prussian Government has spent £1,250,000 in the purchase of 
coal-fields so as to be independent of market fluctuations, temporary 
scarcity, and the manipulations of middlemen. The Prussian 
State IS a large owner of mines and salines ; these in 1902 were 
estimated to yield a revenue of 9J millions sterling. An extremely 
important r6le is played in the coal industiy of Prussia by the 
Rhenish- Westphalian Coal Syndicate, which lias its headquarters 
at Essen, and which from the bulk of its output (about 40 per 
cent, of the total German output) has succeeded in regulating the 
production and price of the coal-fields generally. Out of a total 
output of lignite for the entire Goniian empire of 40,498,019 tons 
ill 1900, Prussia yielded no less than 84 j)er cent, or a total of 
34,007,642 tons, valued at £4,012,900, showing an annual increase 
of over 24 million tons and of 3^ millions sterling since 1882. 
Almost the whole of the zinc produced in Germany comes out of 
the Sile.sian mines, the amount being 636,008 tons in 1900, 
valued at £1,279,600, or nearly six times the amount mined in 
1882. The iron production of Prussia amounted in 1900 to only 
33 per cent, of the aggregate production of Germany, or a total of 
4,268,069 tons, valued at £1,884,300, the increase over the output 
in 1882 being little more than a quarter of a million tons. The 
chief iron-producing regions are the Rhino Province, Westnlialia, 
Ilcssc-Nassau, nml Silesia. But in the production of lea<l Prussia 
enjoys almost an unchallenged monopoly, in that in 1900 she 
iiroduccd 147,042 tons out of 148,257, the value being £890,000 ; 
in 1882 the output amounted to 88,300 tons. And the Prussian 
output of minganesr occupies an exactly analogous position, 
amounting to 58,016 tons, valued at £33,000, out of 59,204 tons. 
In the same year 169,447 tons of pyrites, valued at £60,750, and 
some cobalt were mined. Sait, one of the most valuable of the 
mineral products of tJie country, was in its various formn, but 
principally in the form of rock-salt, obtained to the extent 
of 2,476,867 tons, valued at £1,410,6.50, in 1900, as compared 
with some 550,000 tons in 1882. Ordinary salt is mined prin- 
cipally in the province of Saxony (Stassfurt, Aschersleben, Erfurt, 
llalle, Merseburg. Sangorhaiisen), the kali salts near Magdeburg, 
and Glauber salts in the Rhine IVoviiico and Hesse-Nassau. The 
furnac 0 .s, forges, salt-works, and similar establishments for the 
conveision of the raw ores into ni inufactiired or .semi-manufactured 
products yielded in 1900 5,781,892 tons of pig iron, valued at 
£10,113,400, as compared with a yiedd of 2,467,500 tons, valued at 
£7, 490, (*00, in 1882 ; 155,760 tons of zinc, valued at £3,102,600 ; 
112,170 tons of load, of th<* value of £1,880,300 ; copper to the 
extent of 27,157 tons and the value of £2,069,700 ; silver to iho 
extent of 6,920,150 oz., valued at £1,084,3.>0, approximately 
equivalent in value to the output twenty years earlier ; ami 
566,368 tons of suljdiuric acid, valued at £727,350. The iron was 
worked principally in the districts of Ariisberg, DUssoldorf, 0|q)elii 
in Silesia, Troves, and Coblenz, and gave oinploymeiit to 2.5,686 
hands ; the zinc, for the most ])art near Oppeln in Silesia, the 
number of hands employed being 10,779 ; the lead and tlie 
silver near Aachen, Oppeln, and Wiesbaden, the hands cm- 
]doyed numbering 2716 ; and the sulphuric acid in all the 
mining districts, as well as near Potsdam, Breslau, Magdeburg, 
and Merseburg, and the number of liands 2969. Further, a 
total of 203,700 persons were cmidoyed in some 1000 foundries, 
puddling-mills, rolling-mills, and so forth, and they produced iron 
and steel materials to the weight of 1,612,000 tons and a combined 
value of £13,383,150. Petroleum (27,731 tons in 1900) is extracted 
to a limited extent at a couple of [ilaces in tlic province of Hanover. 
Down to 1899, in which year the monopoly was bought out by the 
Prussian Government, 150 to 250 tons of amber wore mined in 
East Prussia. A little is also collected on the coast near Pillaii. 

Other Manufa^iiring Industries^ Commerce , — During the last 
i^uartor of the 19th century Prussia dcvoloiied into a great manu- 
laoturing country. Between 1882 and 1895 it was estimated that 
the number of persons employed in manufacturing and kindred 
ursuits increased in the aggregate at the rate of 34J per cent., 
lit the number employed in trade and commerce increased at a 
vastly greater rate, namely, 60| per cent., or from 771,323 in the 
lirst-mentioned year to 1,237,882 in 1895. Amongst the causes 
which have been mainly instrumental in fostering the industrial 
development in Prussia are tho.so which have also contributed to 
the progros.s of Prussian agriculture, such as tlio fostering care of 
the Government (at once energetic, comprehensive, and watchful), 
co-operation and organization, which has been immensely facili- 
tated by the liabits of prompt obedience and order learnt in the 
ooiirse of the military training ; the generally high intellectual 
level and technical and artistic skill of the workmen, dno in part 
to the enforcement of sound elementary erliication and in part to the 
fostering care of the excellent technical high schools, trades “con- 
tinuation schools," and hosts of specfail schools in which the arts 
and crafts are thoroughly and systematically taught ; the use made 
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of soientifle discoveries and the power of taking advintsp of 
scientific progress generally ; the national aptitude for giving 
ootisoientious attention to miniitife, and for thoroughness and 
mastery of detail; the extensive employment of commercial 
travellers, having command of languages, in all parts of the 
world ; and an earnest desire to And out and meet the wants and 
tastes of customei’s. Moreover, the social and economic condi- 
tions of the people have* been in their favour. Wages have on the 
whole been lower than, for example, in England, though since 
1896 they have shown a strong upward tendency, and the standard 
of comfort, and oven in many cases the stnmlard of living, has 
been lower. Litigation, too, is more expeditious and less costly. 
But the Prussian manufacturer has derived no small measure of 
advantage from the fact that he has conic into the field somewhat 
later tlian his foreign rivals. Ho has been enabled to utilize their 
experience, to profit from their drawbacks, faults, and deficiencies, 
and to make a clean start in the light of this extremely valuable 
ac([nircd knowledge. And his interests have also been materially 
promoted by the commercial and fiscal policies of his Govcimmeiit. 

The chief industrial districts are, of course, those whicdi yield 
coal, with, in addition, the great cities— Berlin, Magdeburg, 
Hanover, Breslan, Gorlitz, Stettin. Essen, Dortmund, Elberfeld- 
Barmen, Diisseldorf, Cologne, Aix-la-Chapclle, Crefeld, Halle, 
Hanover, Frankfort-on-the-Main, Sanrbriicken, Hdebst, l^lingen, 
Remsclieid, Hagen, Kbnigsherg, Danzig, and many others. The 
iron and metal industries, csi»eoialIy the making of machinery, 
electrical plant, tramway plant, and the production of articles in 
wrought copper and bra.ss, rank in the very forefront, not only in 
virtue of their magnitiulc, but also because of the remarkable 
rate nt which they have increased and grown. In these branches 
Berlin, and more lately its suburbs, as well as Magdeburg and 
Cologne, liave played an active r5/e, though the old centres of 
the metallurgical and iron and steel industries in the Rhino Pro- 
vince and Westphalia have also expanded in an extraordinary 
degree. The growtli of the chemical industries, whicli are essen- 
tially a German speciality, must also be mentioned in the front 
rank. The genius of men like Liebig, Wlihlcr, Bunsen, Runge, 
Hofmann, Biittigcr, Kekule, Fischer, and their iinpils has made 
the German chemical nianufacturor pre-eminent in his own sjiecial 
lines throughout the world. The branches in which his supremacy 
stands unrivalled are those which produce aniline dyes, artificial 
indipo, illuminants (acetylene g».s, Welsbach mantles, Ac.), ex- 
plosives, various chemical salts, pharmaceutical preparations, 
cellulose, glycerine, artificial (chemical) manures, and })erfumc8.* 
A third branch of industry in which German genius has won 
triumphs of the very higliest kind is shipbuilding* 
advance has been materially assisted by the ailmission free of 
duty of materials needed for the building of ships, preferential 
low railway rates for the carriage of materials of native German 
origin, and hy an indirect bounty on shipments made to tho 
I^evant, East Africa, and elsewhere, in German-built, or at least 
German-owned, vessels. 

Communications , — Between 1880 and 1886 the State-owned lines 
of railway increased hy 9240 miles, tho increase being principally 
due to the policy of buying up private lines ; and since 1886 there 
has been a furlhor increase of 6000 miles. By law' the Prussian 
Stale enjoys the right to buy up linos privately constructed 
after an interval of 30 years, though in many cases tho interval 
has been shortened to 15 or even 10 years. In 1900 tho State 
lines amounted to n total of 18,859 miie.s, with about 950 in 
process of construction ; and the private lines to 1872 miles. 
The former total includes 590 miles in Hesso- Darmstadt, tho 
railw'ays of this grand-duchy liaviiig been incorporated with the 
Prussian railways in 1896. The building of tho railw'ays in 
Prussia has in almost every case been detemiined, or at any rate 
influenced, by military requirements ; and this applies also to the 
I making of private lines. Tho most important trunk line of 
Prussia is that which enters the western frontier at Horbesthal, 
and runs through Cologne, Diisseldorf, Hanover, Berlin, Dirachaii, 
and Konigsberg, and leaves the eastern boundary nt Eydtkuhneu 
for St Petersburg. Generally speaking, the pHiicipal lines of tho 
conatry either radiate from Berlin or run nlongside the frontiers 
and boundaries. To the former category belong tho linos which 
connect the capital w’ith Hamburg and Kiel, with Stettin, witli 
Danzig and Konigsberg. with Posen and Breslau (dividing at 
Frankfort-on-Oder), with Dresden, with Leipzig and Bavaria, with 
Frankfort-on-the-Mnin vid Hallo and Erfurt, with Coblenz vid 
Cossol, and with Cologne vid Magdeburg and Bnmswick. The 
second category embraces lines from Hamburg to Stettin, from 
Stettin to Posen and Breslau, and from Breslau to Hiille ; the ring 
is again taken up at Frankfort-on-the-Main, and continues up tho 
Rhine (on both banks) to Cologne, and thence through Munster 
and Bremen to Hamburg. Besides these there are two other 


* See Dr Frederick JElose, “Chemical Instruction and Chemical 
Industries in Germany, 1901-02,’* being Nos. 561 and 678 of tho 
MisedlaneouB Series of British IH^pUmSkic and Cesmdar 
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important lines, one connecting Hamburg with Frankfort-on-tho- 
Jdain vid Hanover and Cassel, the other linking Hanover with 
Halle. The capital invested in tlie State railways of Prussia 
increased from £7,211,150 in 1854 to £311,878,640 in 1889, and 
to £390,550,100 in 1899 (including £12,369,800 for the Hessian 
railways). In the last-mentioned year the expenditure amounted 
to £38,816,820 and the revenue to £66,987,740, showing a net 
profit of £28,170,920, or sufficient to pay interest at the rate of 
7i per cent., as compared with 2i per cent, in 1854 and ej per 
cent, in 1889. The estimated revenue from tlic State railways for 
the year 1902-03 was put at £70,602,000, against which then) 
were expected to rank an ordinary expenditure of £44,1 88,000, and 
an extraordiuarv expenditure of £4,682,000. Hesides these, 
“light railways'^ have been built in increasingly greater niimbei-s 
since 1892. In this year they totalled 643 miles, but in 1900 
reached a lenf^h of al^oiit 4350 miles, the capital invested in 
them amounting to nearly 30.} millions sterling. IVussia 
possesses also an extensive and admirably arranged system of 
tiatural and artificial waterways, and the latter are being con- 
stantly extended and improved. For instance, in the period 
1880-93 the Prussian Government spent no less than £11,6/7,750 
upon the iimintenunce and construction of locks, canals, canal 
buildings, bridges, roadways, Ac. Besides this there was a special 
vote of £6,197,600 for the construction of the Dortmund - Kms 
Canal and the improvement of the navigation of the OdtU', Vistula, 
8prcc, and other w'aterways in Braudciiluirg. 'i'he most important 
of the canals recently constructetl, or still under conslrm^tion, arc 
the North Sea and Baltic Canal (officially the KmjHuor William 
Canal), the Travc-Elbe Canal (to give Lubei k access to the Klhc)« the 
Dortmund-Ems Canal, and its continuation, the Dortmund- Rhino 
' Canal, botli intended to serve the coal and iron districts of West- 
phalia and tlio Rhinelniid ; and there are also projects, which have 
not yet taken definite shape, for constructing a canal between Stettin 
and Berlin, another between Kiel ami the Elbe vid the Plijii lakes, 
and a gigantic scheme known as the Midland Canal for connecting 
the rivers Rhine, Elbe, Weser, and Oder. The object of this last is 
avowedly to facilitate tlio transmission of the corn and other agri- 
cultural food products of the east of the kingdom to the jiopnlous 
Tunnufacturing districts of the west. The mercantile marine of 
Prussia amounted in 1900 to 2074 vessels of an aggregate of 406,657 
register tonnage. The largest ship-owning ports are Flcnsluirg, 
Btettin, Kiel, Rostock, and Danzig ; and Geesterniinde owns the 
largest deep-sea fishing fleet. (Compare also Hamiutro.) The 
harbours of the kingdom were in 1898 entered hy 64,329 sen-going 
vessels of 7,310,013 tons. The bulk of this traffic belonged to the 
ports of Danzig, Kdiiigsberg, Stettin, Rostock, Kiel, Altona, and 
Geestemunde.. Sassnitz, Norddcich, Heligoland, Norderiiey, and 
AVarnemunde all have heavy passenger traflic;. 

JCdiiccUion . — All fees are now entirely abolished in the element- 
ary schools. Tlie subjoined table gives statistics of the schools and 
universities of tlie kingdom in the years named : — 


riisiitution. 1 

1 

No. 

Toarhing 

SUff. 

No. of 1 
Studpiifc^ or 
I^ipils. 

TJniver.sitics (1900) . 

Classical and ]>ro-classical 

11 

1,503 

17,407 

schools (1807-98) 

Mixed classical and modern 
schools, and higher modern 

327 

4,994 

95,196 

schools (1897-98) 

145 

2,170 

46,214 

1 Modern schools (1897-98) 

106 

1,130 

27,820 

Elementary schools (18^6) 
Private elementary schools 

86,138 

82,182 

5,236,826 

(1896) 

404 


17,876 

Middle schools (1896) 

1,703 

6, ’645^ 

225,497 

Normal schools (1897) . 

126 

929 

11,782 


The total number of cliiklrcn of scliool ago (six to fourteen years) 
in 1896 was returned as 5,654,918. The nnmlier of public 
elementary schools increased from 32,613 in 1878 to 36,138 in 1896. 
The steady proOToss of education is attested by the decrease in the 
percentage of illiterates amongst the military and naval rocniits 
in the annual levy, the decrease going from 2*33 per cent, in 1880 
to 0*1 per cent, in 1900. 

FiTumeeB . — As in all civilized countries, the national accounts 
of Prussia expand by leaps and bounds, and they do this in spite 
of the advantage which the Stste derives from the possession of 
valuable revenue-yielding properties. Of these the most important 
are the railways. Next in point of revenue come the mines and 
aalines, with an estimated yield in 1902-03 of 9} millions sterling. 
Then follow the State forests, yielding over 4 millions sterling in the 
flame year, and the landed domains, yielding about £1,300,000, 
though the income from this source is rapidly decreasing as agri- 


> In the public middle schools only. 
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culture declines. For 1902-03 the public revenue was estimated at 
£130,708,860 and the expenditure at the same, as coniriared with a 
revenue and expenditure of £86,981,000 in 1890, e<iuivalent to an in- 
creuseof 66} per cent, in 12year8. The principal sources of revenuearo 
the railways, £70,816,400 (1902) ; domains and lorcata, £5,354,000 ; 
State lottery. £4,413,200 ; mines, £9,629,700 ; direct tuxes (prin- 
cipally income-tax), £10,70.5,000; indirect taxes, £4,360,8.50 ; 
ndmiiiistrative receipts, £6,995,350 ; and from the general financial 
control, £18,806,590. The chief items of the expenditure consist 
of payments for religion and education, £9,529,700 ; for justice, 
£6,061,700 ; expenses of administration, inclinling £44,188,000 for 
working the State railways, £67,050,900 ; interest, &c., on public 
debt, £13,923,170 ; the xiiati iciilar contribution to the imperial 
exchequer, £17,39.5,600; the ministry of finance, £5,771,750 ; 
and the ministry of the interior, £3,880,300. The minimum of 
income upon which income-tax is levied was raised from £21 to 
£45 in 1883, and the sum total of incomes liable far income-tax 
increased fiom £286,200.000 in 1892-93 to £338,750,000 in 1898- 
1899, and the number of income-tax j)ayci*8 from 2,435,858 in the 
former year to 2,907,000 in the latter. The pt:blic debt grew 
from £61,363,000 iii 1872 to £329,584,000 in 1900. The gieater 
jiart of this debt has been incurred in the ]uir(“hasc of the State 
railways. In 1898 99 Iheie were in all 8.024,928 savings bank 
books, the number having doubled .since 1883 ; and the doposit.s 
standing to their credit amounted to £15,757,000, or an average 
of £1 19s. 3d. per head. 

ArTiituuTU'-s. — In addition to the sources already quoted, see 
Lmulcskundc Preussens^ Berlin, 1901, edited by ItiaiouMANN. — 
Various volumes oi' Forsrhintgni zitr Deutschni Landes- uvd Volks- 
Kundfif edited by KlRcllHoi-F.— IhplmiaHc ami Consular 
Jlqtorls, especially Nos. 452, 454, 490, ,559, 561, 573, and 574 of 
the Miscellaneous Series ; and Jamkk Bakm:, Jlrjwri on Technical 
and Commercial Edvcalion in East Prussia^ Ac. IaukIoii, 1900. 

(.). T. liK.) 

Prussiai Rhenishi a provinco of TVu.ssia, w itli an 
area of 10,423 square miles and a ])oj>ulat ion of 5,750,79^ 
(1900), ranking seventh in ]>oint of area, Inil first, in point 
of pojmlalion, amongst tho provinces of tlie kingdom. 
The dcT’sity works out at r>.')2 inlialuTants to tin* square 
mile. Like West] dial iu, it is a great ])rodueer of coal and 
other minerals. The chief seats of the eoabmiiiing are 
the vicinity of Diisscldorf, Saarbriickeii and the valley of 
tho Saar, and Aixda-Chapello. The total number of hands 
cm]do}t-d is 111,411 (1900). The statistics of the mines 
pnwluction in 1900 were as follows : 29,010,100 tons of 

eoal, valued at £14,149,500; 5,102,400 tons of lignite, 
valued at £590,500 ; 1,158,120 tons of iron ore, valued at 
£659,050; 62,470 tons of zinc, valued at £275,150; 4 1,740 
tons of lead, valued at £.303,400; 51,330 tons of man- 
ganese, valued at £26,400 ; and 36(>0 tons of copper, 
valued at £6650 : ot, in all, 35,489,820 tons of minerals, 
valued at £16,010,650. The salt works and smelting fur- 
naces yieldeil 5131 tons of salt, valued at £3850 ; 24,660 
tons of Glaulier salts, valued at £29,850; 2,915.611 tons 
of iron, valued at £955,060 ; 38,709 tons of zinc, valued at 
£810,400 ; about 47,484 tons of lead, valued at .£799,000; 
1 986,730ounceaof silver, valued at £312,8.50; and 136,426 
tons of sul]diurie, acid, valued at £168,0.50 ; and llie forges, 
foundries, ike., turned out iron bars, ingots, iiig-iron, Ac., 
to tho value of £25,222,100. Vine.s are (‘xlensively 
cultivated, approximately 300,000 acres b( ing ]»lantcd 
with vineyards, and the jiroduee amounts annually to 5 
or 6 million gallons of wine. The live stock in tlio same 
year numl>ercd 1,156,388 cattle, 892,522 pigs, 171,201 
sheep, and 190,294 horses. The sugar factories and refin- 
eries ]>roduecd 53, .501 tons ('f sugar, and the breweries, 
1 27, 1 82,000gallonsof beer. Co-o|K‘ration is made extensive! 
use of by the cultivators of tho soil in this ])roA'inee, tlnuc 
being in 1898 some 65 farmers’ associations, bi'sides neaiJy 
200 special associations for horse-breeding, gardening, bee 
keeping, viticulture, &c. TIktc are also nearly 120 c<>- 
operative farming societies, and 700 “co-o])(!rati\'e casiiios 
for supplying their members with feeding stuffs, artificial 
manures, machinery, and seeds. (See further under 
pRTTSBiA.) See Brit, Cons, Jieps.^ Nos. 452 and 4o4 
( 1898 ). 
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PrUSSlaf Eastf the most north-eastei'ly province of 
Prussia, with an area of 14,282 square miles, and popula- 
tion (1900), 1,996,626, giving 139 inhabitants to the 
square mile. (See further under Prussia.) Tlio live stock 
ift 1900 numbered 1,061,221 cattle, 839,934 pigs, 622,236 
sheep, and 458,063 horses. Tlio sugar factories in the 
same year produced 10,440 tons of sugar; the iron 
foundries, goods to the value of JB29,000 ; the breweries, 

26.884.000 gallons of beer ; and the distilleries (including 
those of West Prussia), 8,971,200 gallons of pure alcohol. 
The mercantile marine consisted in 1900 of 33 sea-going 
vessels of 15,135 tons. 

PrUSSi0if W0St| a north-easterly lu'ovincc of 
Prussia, with an area of 9854 square miles, and population 
(1900), 1,563,658. In 1899-1900 the sugar factories pro- 
duced 102,670 tons of siigiir; the breweries, 17,644,000 
gallons of beer. (For the distilleries, sec Prussia, East.) 
The live stock in 1900 numbered 618,423 sheep, 637,667 
cattle, 626,828 pigs, and 243,118 horses. The mercantile 
marine of the province in 1 900 consisted of 57 vessels of 
29,045 tons. (For further particulars, see under Prussia, 
above.) 

PrZOIfiyili a strongly fortilied town in Galicia, 
Austria. There is a strong garrison of 8514 men, com- 
]>osed of all arms, including 4 regiments of artillery. 
The industries comprise the manufacture of machinery, 
liqueurs, and six)dium or tutty, the refining of naphtha, 
com-iiiilJing, and the sawing of timber. The trade is 
chiefly in timber, corn, leather, and linen. I*opulation 
(1890), 35,209; (1900), 46,349. 

Pskofli a government of north-west Russia, lying to 
the south of Rt Petersburg. It has an area of 1 7,069 square 
miles, and a pojmlation of 895,710 in 1881 and of 1,136,540 
ill 1897, when there were 584,931 women in the province, 
and the urban jifqmlation numbered only 72,623. With 
tlic excejition of some 10,000 Esthonians, the inhabitants 
are almost entirely Great Russians. They mainly belong 
to the Greek Orthodox Church, but Nonconformity is 
widely spread, the official number of Nonconformists, 
32,066, Injing far below the mark. There an^ also about 

12.000 Lutherans and 4000 Catholics. The government is 
divided into eight districts, the chief towns of which are 
Pskoff (see Ixjlow), Kholm (5899 inhabitants), Novorzheff 
(2847), Opochka (5658), Ostroflf (6252), Porkhoff (5573), 
Toropots (7489), and Volikiya Liiki (8481). There were 
in 1896 only 518 schools, attended by 22,601 boys and 
6236 girls. In 1887 the jieasantry owned 4,114,400 acres 
of land, and 5,312,000 acres belonged to private owners, 
366,100 acres to the Crown, 108,200 acres to the clergy, 
and 78,000 to various institutions. Since that time the 
conditions have considerably changed ; between 1875 and 
1896 the peasantry increased their posseasions by 91 ])er 
cent., and the merchants bought considerable areas from 
the nobles, who altogether sold 43 per cent, of their astatos. 
Although the soil is far from fertile, no less than 3,670,600 
acres were under crojxs in 1900, and 1,359,600 acres were 
under meadows ; the averago annual yield from 1895 to 
1899 was 97,000 cwt. of wheat, 4,003,000 cwt. of rye, 

1.963.000 cwt. of oats, 756,000 cwt. of barley, and 

4.160.000 cwt. of potat^s. Grain has to be imported, 
but oats are exi)orted. Owing to the efforts of the 

there has been a notable improvement in 
agriculture, especially as regards dairy-farming. Flax 
is an important crop, producing on an average 86,200 
quarters of linseed and about 48,000 tons of flax annually. 
Live stock in 1897 included 190,090 horses, 412,220 horned 
cattle, and 328,700 sheep. Fishing in Lake Pskov and the 
smaller lakes is a source of income, yielding about £40,000 
annually. The manufacture of wooden goods for local j 


needs, sliipbuilding, the timber trade, and the weaving of 
linen and woollens for local requirements are additional 
sources of income ; but factories are few, giving employ- 
ment to less than 10,000 persons, and having an annual 
output valued at about £1,000,000. 

PttkOfffi the capital of the above government, situate I 
on Velikaya river, 171 miles by rail south-west of St Peters- 
burg. It has a lyceum for boys and another for girls, a 
cadets’ school, a normal school for teachers, and a few lower 
technical schools, attended in 1896 by 2344 boys and 1138 
girls, as also a few scientifle societies. Its industries are 
insignifleant, and its chief trade is in flax. In 1897 it had 
a population of 30,424. 

Psychical Research-— “Psychical research” 
may he defined, partially, as an examination into the 
amount of truth contained in world-wide superstitions. 
Thus when Saul disguised himself, before his seance with 
the Witch of Endor, and wdien Cra\sus scientifically tested 
the oracles of Greece (finding clairvoyance or luMiU in 
the Delphic Pythoness), Saul and Creesus were psychical 
researchers. A more systematic student was the Nco- 
platonlst philosopher Porphyry. In bis letter to AnelK), 
answered by lamblichus, we find Porphyry concerned with ^ 
the usual alleged phenomena — prophecy ; the power of walk- * 
ing through fire unharmed ; the movements of inanimate 
objects, untouched; the “levitation” of “mediums”; 
ap|)aritions of spirits, their rejdics to questions, the false- 
hood of those replies ; and so forth. Similar phenomena 
fill the lives of the saints, and the records of witch trials. 
Ap}>aritioii8, especrially of the dying or the dead; the 
stereotyjiod disturbances in haunted hoases ; and the 
miraculous healing of diseases, are current in classical and 
modueval records. The exhibition of remote or even 
future events, to gazers in mirrors, crystals, vessels full of 
water, or droj>s of ink or blood, arc equally notorious in 
classical, Oriental, mediaeval, and modern literature, while 
the whole range of these phenomena is found in Chinese, 
Japanese, Hindu, ancient American, Red Indian, and 
saviige belief. 

At various periods, and in proportion to the scientifle 
incthoils of the ages, attempts have been made tr> 
examine those things scientifically. St Augustine wrote 
on the whole topic with remarkable acuteness and con- 
siderable scepticism ; his treatment of miracles of lioaling 
is csiKjcially noteworthy. After Thyrauis, S. J. Wierus, 
Lavatcr, and other authors of the 16th century, came 
the labours of Glanvil, Henry More, Richard Baxter, 
Boyle, Cotton Mather, and others in England and America, 
during and after the Restoration. Attempts were made 
to got first-hand evidence, and Glanvil investigated the 
Knocking Drummer of Tedworth in dtu (1663). The 
disturbances in the house of the Wesleys at Epworth 
(1716 and later) were famous, and have copious contem- 
jK)rary record. David Hume believed himself to have 
settled questions which, when revived by the case of 
Swedenborg and the experiments of Mesmer and his 
pupils, puzzled and interested ICant. Tlie influence of 
Mesmer has never died out; the fact of “animal 
magnetism” (with such examples as the “divining-rod,” 
and the phenomena in general) was accepted, in his 
manner, and explained, by Hegel. The researches of 
Braid {drea 1840-50) gave a new name, “hypnotism,” to 
what had lieen called “mesmerism” or “animal magnet- 
ism,” a name conveying no theory of “ magnetic ” or other 
“ fluids.” “ Mesmerism ” implies a theory of “ emanations ” 
from the operator to the patient ; “ hypnotism ” implies no 
such hypothesis. In the middle of the 19th century Dr 
Gregory and Dr *Mayo publij^ed their entertaining but 
unsystematic works on Animal MagnsUfm and The 
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. Truths in Popular Siiper^titionM, Esdaile and Elliotson 
•wore practical pioneers. The epidemic of “spiritualism” 
and of “taming tables” then invaded Europe from 
America, and was discussed by Dr Car|jenter, Faraday, 
Gasparin, De Morgan, and many otliers. The adventures 
of Daniel Dunglas Home excited all Euro|xi, and his 
effects were studied by Sir William Crookes with especial 
attention. Home disappeared after a law-suit; his arts 
. seemed to have induced a wealthy widow to endow him 
with funds which a jury obliged him to restore. His 
successes remain an unsolved enigma. Believers cxjdained 
them by the agency of the spirits of the dead, the old 
savage theory. Ho had many followers, most of whom, 
if not all, were detected in vulgar impostures. Of the 
books of this jieriod those of Mr Richard Dale Owen are 
the most curious, but exact method w^as still to seek. 

In 1882 the Society for Psychical Research, under the 
presidency of the late Mr Henry Sidgwick, professor of 
moral philosophy in the University of Cambridge, was 
founded, expressly for the iiurjxise of introducing scientific 
method into the study of the “debatable phenomena.” 
Other early members were the late Mr Edmund Gurney, 
the late Mr F. W. H. Myers, Professor Barrett, Mrs Sidg- 
wick, Mr Podmore, Lord Tennyson, Lord Rayleigh, and 
Professor Adams, while among presidents were Professor 
Balfour Stewart, Mr A. J. Balfour, Professor William 
James of Harvard, and Sir William Crookes. The society 
liixs published many volumes of Proaeediuffg ; it has an 
American branch ; in France is LTnstitut Psychologique ; 
and in Germany and Italy many men of distinguished 
scientific i)osition have examined the Italian “medium” 
Eusajiia, and have contributed cxiKjriments, chiefly in the 
field of hypnotism and “ telepathy.” That study has her n 
introduced into official ex|)erimontal psychology and 
medicine with some success. 

It is plain that the winge of psychical Research is almost 
unlimited. It impinges on anthrojK)logy (with its study of 
the savage theory of spirits — animism — and of diabolical 
jxissession), and on the usual j)rovinco of psychology, in 
the problems of the hallucinations both of morbid patients 
and of people in normal mental health. The whole topic 
of the unconscious or subconscious self is made matter not 
of mere metaphysical sjieculation (as by Kant and Hamil- 
ton), but of exjict observation, and, by aid of hypnotism 
and automatism, of direct experiment. The six original 
(committees of the society undertook the following 
themes : — 

1. An examination of the nature and extent of any 

influence which may l)e exerted by one mind u|)on 
another, apart from any generally recognized mode 
of perception. 

2. The study of hypnotism and the forms of so-called 

mesmeric trance, clairvoyance, and other allied 
phenomena. 

3. A critical revision of Rcichenbach’s researches into 

certain organizations called “sensitive.” 

4. A careful investigation of any rei)orts, resting on 

strong testimony, regarding apparitions at the 
moment of death or otherwise, or regarding dis- 
turbances in houses reputed to be haunted. 

6. An inquiry into the various physical phenomena 
commonly called spiritualistic, with an attempt to 
discover their causes and general laws. 

6. The collection and collation of existing materials 
bearing on the history of these subjects. 

To these themes we might now add the study of 
“crystal-gazing,” and of the hallucinatory visions wluch a 
fair percentage of people observe when staring into any 
clear deep, usually a glass^ball ; but ink (with some ex- 
perimenters) does as well, or a glass water-jug. Of th&^-c 
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themes, the third has practically led to nothing. Tlie 
experiments of Rcichenba('h on the |)orception of flames 
issuing from magnets have not boon verified, though quiie 
recently a hopeful case is reported. The collection of 
historical examples, again (6), has not been much pursued 
by the society, except in Mr Gurney’s studies of witchcraft 
in PhanUurm of the Liviny, by himself, Mr l*odinore, and 
Mr Myers. On the other hand, a vast numlKir of exfieri- 
ments were made in “thought transference.” (1) Dia- 
grams drawn by A were reproduced by B ; cards thought 
of, numlnsrs, and so forth, were also reproduced in 
conditions that ap]>eared to make the normal Iraiisfercnci^ 
of the idea by sound, sight, or touch imj)ossiblc, and to ]mt. 
chance coincidence out of court. In one or twi; instances 
collusion was detected ingeniously. In others two ex 
])lanatory theories have been broached. I’eople may 
accidentally coincide in their choice of diagrams, or the 
“ unconscioiLS whisjK'Ting ” of a jicrsoii fixing his mind hard 
on a number, card, or what not may be hoard or seen. 
But coincidence in diagrams docs not aj»ply wIkmi a ship, 
dumb-l)ells, a candlestick, or a cat is drawn by both 
cxj>crimenters ; nor can “unconscious whisyjering ” 1)C 
heard or seen when the exf)eri mentors are in different 
rooms. On the whole, the inquirers convinced them- 
selves that (me mind or brain may influence another mind 
or brain through no recognized channel of sense. This is, 
of course, an old idea (sec Walton’s J.ife of and his 

theory of the aj)pcarance of Mrs Donne, with a dead baby, 
to Dr Donne in Paris). I’he method of communication 
remains a ])roblein. Are there “brain waves,” anahjgoiis 
to the X-rays, from brain to recipient brain, or does mind 
touch mind in some unheard-of way? The former 
aiqicars to be the hypothesis preferred by Sir William 
Gr(X>kes and Professor Flournoy {l)es Jnden a la Planiie 
Mai% pp. 3G3-3()r)). On this showing there is nothing 
“ supranormal” in “telepathy,” as it is called. The latter 
theory of “ a purely spiritual communication ” is argued 
for by Mr Myers (Proceedings of the Society for 
Psychical Beseatrhy vol. xv. pp. 4 07-4 10). If w’C acre]»t 
telei>athy as experimentally demonstrated, and regard it 
as a physical- process, we reduce (4), “ apparitions at the 
moment of death or otherwise,” to a normal though not 
very usual fact. Every one would admit this in Ihe c'ase 
of mere empty liallmnnations. A, in Paisley, sees P, in 
London, present in his room. P is neither (lying nor in 
any other crisis, and A is, as both continue to l)e, in his 
normal health. Such experiences are by no means vciy 
uncommon, when there is nothing to suggest that P has 
exercised any telepathic influence on A. On the other 
hand, in Phantasms of the Lin’ng, and in tin* liCjiori on the 
Census of Hallucinations (Proceedings^ vol. x.), the society 
has published large numbers of “ coincidental ” hallucina- 
tions, the appearance of P to A coinciding with tlu* death 
or other crisis of tlie distant I\ That such “wraiths” 
do occur is the ])opular and savage belief. But, it may 
1)0 urged, many hallucinations occur and many deaths. 
People only remomlier the hallucinations which haj)|:eii(id, 
or were made by erroneous reckoning to seem to hajqjen, 
coincidentally with the decetise of the irerson seen. 'Ihis 
is not quite true, for a hallucination so vivid as to Inr 
taken for a real j)erson, and addressed as such, is not 
easily forgotten by a solder citizen, even if “nothing 
hap|)eiied” afterwards. None the less, the coincidental 
hallucinations have certainly a liettcr cliance ol b(*ing 
remembered, while fancy is apt to exaggerate the closeness 
of the (roincidencc. Nothing can demonstrate that 
coincidences between death and hallucination occur nion^ 
frequently than by the doctrine of chance they ought to 
do, exccj)t a censas of the whole jiopiilation. Jn the 
present indifference of Government to i>sycliical science 
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no party is likely to institute such a census, and oven if 
it were done, the frivolity of mankind would throw doubt 
on the statistics. It would be necessary to cross-examine 
each “ iKjrcipient,” and to ask for documentary or other 
corroborative evidence in each case. 

The Society for Psychical llesearch collected statistics in 
proportion to its resources. More than 17,000 answers 
were received to questions rather widely circulated. The 
affirmative respondents 'were examined closely, their mental 
and physical health and circumstances were inquired into, 
and collectors of evidence were esi»ecially enjoined to avoid 
selecting persons likely to i*eturn aflirmativc replies. There 
were eighty cases at first liaiid in which the death of the 
fjerson seen coincided, within twelve hours, with the visual 
hallucination of liis or her pi’esonco, out of 302 instances 
of such h allucinations. By way of arriving at the true 
proportions, the liallucinations which coincided "with 
nothing were multiplied by four. In this way allowance 
was made for obliviousness of non-coincidcntal hallucina- 
tions. I'ho verdict of the committee -was that, on the 
evidence Ijcforc them, hallucinations coincided with deaths 
in a ratio of 440 times more than was to be ex|)ected by 
the law of probabilities. The comiuitteo came to the 
conclusion that a relation of cause and effect docs exist 
l>etweeu the death of A and the vision of A l)cheld by P. 
The hallucination is apparently caused from without by 
some unGX])lairiod action of the mind or brain of A on the 
brain or mini of P. This effect is also traced, wliere 
<leath does not occur, for example, in the many instances of 
false “arrivals.” A is on his way to X, or is dreaming 
that ho is on his way, and is seen at X by P, or by P, Q, 
and H, as m iy happen. These cases are common, and were 
explained, in Celtic philosophy, by the theory of the “ 
Walker,” a kind of “ astral ])ody.” The facts arc accounted 
for in the same way by Scandinavian popular philosophy. 
Doubtless in many instances such hallucinations are the 
result of expectancy in the beholder. WJ>cre the arrival 

not expected, this explanation fails. In “second sight,” 
even among savages, those occurrences arc not infrecpieut, 
ami doubtless admit of an exjdanation by telepathy. In 
two instances, known at first hand to the jircsent wTitcr, 
l)ersons dreamed, at a distance, that they entered their 
own homes. In one the i)erson was seen, in the other 
4Ustinctly heard, by the inmates of his or her house. In 
several of these examples knocks are heard, as in spiritualist 
seances. In fact, if we accept the evidence, living but 
remote i)ersons may, unconsciously, produce effects of 
sound and of phantasms exactly like those which iK)pular 
belief ascribes to the spirits of the dead. 

If we admit the evidence, of which a great l>ody exists, 
4ind if wc attribute the phenomena to telepathy, curious 
inferences may be drawoi. Thus if the phenomena are 
such as only the spirits of the dead could be credited with 
l)rodacing — if the dead were frequently recognized by 
various good witnesses — it would follow (on the hypothesis 
of telepathy) that telepathy is not 9 , physical process caused 
by material waves or rays from living brain to brain, the 
flead having no brains in w'orking order. On the other 
hand, if living brains may thus affect each other, the 
subjective hallucination of the living A may conceivably 
be “ wired on ” to the living P. Thus A, in a given house, 
may have a mere subjective hallucination of the presence of 
the dead P, and may, unconscioasly, infect with that hallu- 
cination other Iversons who come to the house. Thus once 
admit that any living brain may infect any other, and it 
becomes j»ractically impossible for a spirit of the dead to 
prove his identity. Any information which he may give in 
any way must either be known to living people, however 
remote, or unknown. If known to a living person, he may, 
unconsciously, “ wire it on ” to the seer. If wholly un- 
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I known to everybody, the veracity of the information can- 
not be demonstrated, except later, when it refers to the 
unknown future. Thus the theory of telepathy, with a 
little goodwill, puts the existence and activity of the souls 
of the dead beyond possibility of proof. 

These remarks apply to the researches of the society 
into alleged isolated phantasms of the dead, and into 
“haunted houses.” As to the former coses, it is admitted 
on all hands that sane and sober people may have 
subjective hallucinations of the presence of living friends, 
not dying or in any other crisis. Obviously, then, the 
appearaiujo of a dead person may equally be an empty 
hallucination. Thus, a mcmlicr of the House of Commons, 
standing at the entrance of a certain committee-room, saw 
another member, of peculiar iisjiect and gait, pass him and 
enter the room, bis favourite haunt. Several hours passed 
before the jKjrcipicnt suddenly recollected that the other 
member had been dead for some months. Even super- 
stition cannot argue that this ap|X3aranco was a ghost. 
In the same ^vay Hawthorne, the celebrated novelist, 
frequently saw a dead club-man in his club. But suppose, 
for the sake of argument, that at intervals meml)ers of the 
House kept seeing these apiKjaranccs of dead Members of 
Parliament, and supiK)sc that they had never seen the pi*o- 
totyfKss in their lifetime, but yet correctly descril^d them : 
then it might said that their hallucinations had merely 
been “ wired on ” from the brain of some living Member 
of Parliament who know the deceased. 

Thus telepathy cuts two ways. T t is, if accepted, a singular 
discovery, but it throws an cnorinoiis l)nrden of proof on 
a“ghost”%vho wants to establish his identity. In the 
same w^ay telepathy cuts at the root of “clairvoyance,” 
or lucid view of events remote in 8j)aco or distant in 
time. The vision may have been “wired on” telo- 
patliically by a living i>crson who knew the remote 
event Tlie “ supranormal ” can only l>e proved if the 
information conveyed by the hallucination is verified in 
the future, or is proved by the finding of documents not 
known to exist at the time of the hallucination, but after- 
wards discovered. A ciiricms ix)ssiblc instance was the 
discovery, in 185G, of a MS. inventory of the je\voIs of 
Mary Stuart (1566), verifying in some degree a clairvoyant 
vision about the jewels imblisliod some years earlier 
(sec “Queen Mary’s Jewels” in the writer’s Book of 
Dreams and Ghosts). For the same reasons, the informa- 
tion nominally given by “spirits” of the dead through 
the inoutli or by the automatic writing of Mrs Pij>er 
(Baston, U.S.) and other mediums may be explained by 
telejiathy from the living who know the facts. This 
theory is rejected, for example in the case of Mrs Pijier, 
by Mr Myers and Dr Hodgson, who have devoted much 
time to the examination of the lady (see Proceedings^ 
vols. vi., viii., xiii., xiv., with criticisms by Mrs Sidgwick 
and the present wTiter in vol. xv, part xxxvi.). In Dr 
Hodgson’s present ojiinion, the dc^ do communicate 
through the automatic writing or speaking of Mrs Pii>er. 
The published evidence (much is unpublished) does not 
seem to justify the conclusion, which is not accepted by 
Mrs Pij>er herself ! 

This leads us to the chief field of research in “ auto- 
matisms,” or actions of the subconscious or “subliminal” 
self. The prototype of sucli things is found in the per- 
formances of natural somnambulists, who in all ages have 
seemed to exhibit faculties beyond their jiower when in a 
normal condition. The cx|)erlments of Mesmer, and of 
those who followed in his track, down to the jisychologists 
of to-day, proved (what had long been known to savages 
and conjurers) that a state of somnambulism could be 
induced from witfiiout. Morejfver, it is proved that certain 
persons can, as it were, hypnotize themselves and pass into 
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trance. In those secondary conditions of trance, such 
persons are not only amenable to “suggestion,” but 
occasionally evolve what arc called secondary jiorsonalities : 
they speak in voices not their own, and exhibit traits 
of character not theirs, but in harmony with the iinjjcrsona- 
tion. The popular, savage, and ancient theory of these 
phenomena was that the iieople thus affected were inspired 
by a god or spirit, or “ possessed ” by a demon or a dead man. 
lienee now regards the gods or demons or spirits as mere 
exhibitions of the secondary ixsrsonality, which wakens 
when the normal personality slumbers. The knowledge 
and faculties of the secondary personality, far exceeding 
those exhibited in the normal state, arc ex])laiued to a 
great extent by the patient’s command, when in the 
secondary state, of resources latent in the memory. The 
same explanation is otfei-ed for other phenomena, like 
those of automatic writing, knocking out answers by 
tilting tables, or discovering objects by aid of the “ divining- 
rod.” The muscular actions that tilt the table, or wag the 
rod, or direct the jiencil or jilanchette, are unconsciously 
made, and reveal the latent stores of subconscious know- 
ledge, so that a man writes or knocks out information which 
he j) 0 sse 88 ed, but did not susiHJct himself of iMjssessing. 
These processes were familiar to the Ncojilatonists, and 
in one form or other are jiractised by Chinese, Tibetans, 
Negroes, Malayans, and Melanesians. A similar kind of 
automatism is revealed in the inspirations of genims, which 
often astonisl) the author or artist hiinscdf. An interesting 
example has been studied by Mr Myers in the feats of 
arithmetic recorded about calculating boys,” who are 
usually unconscioas of their methods. The whole of this 
vast field of the unconscious, or subconsciems, or subliminal 
self has l»oen esjxicially examined by Mr Myers, and by 
such jisychologists as lUbot, Janet llichet, and many others. 

The general result is a normal explanation, not yet 
complete, of the phenomena hitherto attributed to witch- 
craft, inspiration, jxisscssion, and so forth. Probably the 
devils, saints, angels, and sinrits who have communicated 
with witches, living saints, demoniacs, and visionaries arc 
mere hallucinatory reflecitions from the subconscious self, 
endowed with its store of latent memories and straingcly 
acute })ercipient faculties. Thus a curious chapter of 
human history is at last within ])ossiblo reach of explana- 
tion. Mon regard phenomena as “ supraiiormal” or “ suiter- 
natural,” or reject them altogether, till their modus is 
explained. Ilut it would not be candid to say that the 
explanation is comiJete, or nearly complete. The nature 
of the hy])notic trance itself remains matter of dispute. 
The knowledge automatically revealed can by no means 
always be accounted for, cither by latent memory or by 
the sharpening of the normal faculties of perception, while 
the limits of telepathy (if it lie accepted) are vaguely 
conjectured. Even the results of simple experiments in 
“ crystal-gazing ” are often very perplexing. In all ages 
and countries it has lieen believed that certain iicrsons 
can see visions in water, glass, ink, and polished surfaces 
generally. Experiment has proved, lieyond the ixissibility 
of doubt, that this is actually the case. But when the 
visions are not mere fancy ]>ictures, but correctly re]iresent 
remote persons and events, unknown to the gazer, and 
perhaps unknowm to all j^resent, but latiT (in the case of 
the events) verified, the explanation is rather to seek. 
Further experiment may reveal some normal explanation, 
while scepticism (which seldom takes the trouble to 
examine the alleged facts with any care) can always repose 
on a theory of malobscrvation and im|K)8ture. These, of 
course, are veras causoBy while in this, as in all provinces 
of human evidence, bad memories and unconscious errors 
distort the testimony. Ps^^hical research encourages, or 
ought to encourage, the cool impartiality in examining, 
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collecting, and recording facts, which is usually absent, in 
greater or Jess degree, from the work even of eminent 
historians. Men of equal honesty and acuteness may 
believe or disbelieve in the innocence of Mary Queen of 
Scots, or in the “ spirits ” which control Mrs Pijxjr. As to 
alleg^ “ physical phenomena ” of unknown nature, one, 
the power of passing without lesion with naked feet over 
fire, has recently been attested by numerous comiiotcnt 
observers and experimenters in the ritual of Fijians and 
other South Sea Islanders, Japanese, Bulgarians, natives 
of southern India, and other races. (The evidence has 
been collected by the present writer in Proctedimjs S.PJt 
vol. XV. part xxxvi. i)p. 2-15. Compare a case examined 
and explained, more or less, by Mr S. P. Langley, A 
August 22, 1901.) The much more famous talcs of move- 
ments of objects untouched have been carefully examined, 
and jHirhaps in no instance have professional jicr formers 
proved innocent of fraud. Yet the best kuo\Nn living 
medium, Eiisapia Paladino, though cx])osed at Cambridge, 
has been rehabilitated, after later exi)eriments, in the 
opinion of many distinguished CJontineiital observers, who 
entirely disl)elieve in the old theory, the action of “spirits,” 
and venture no other hypothesis. 

The results of j>sychical research, after several years of 
work, are not really less than could be expected from toil 
in a field so dillicult. The theory of alternating, or 
secondary, j>ersonalities is the key, as we have said, to a 
strange chapter in “The History of Human Error.” The 
])rovi8ional hyj)othcsis of telepathy i)uts a meaning into 
the innumerable talcs of “wraiths” and of “second sight,” 
It is never waste of time to investigate the area of human 
faculty; and ])ractical results, in the medical treatment 
of abnormal intellectual conditions, have already been 
obtained. The conduct of our witch-burning ancestors 
now becomes intelligible, a step on the way to being 
jiardonable. With their methods and inlicrited prejudices, 
they could scarcely have reasoned otherwise than they diil 
in certain cases of hysteria and aiituhypnotization. Many 
“miracles” of healing, and of “stigmatization,” beconu^ 
credible when verified in modern exi)cricnce and exjdained 
by “suggestion ” ; though to “ exi>laiu the explanation ” is 
a task for the future. Such as it is, the theory v\as 
accepted by St Francis de Sales in the case of St 
Theresa. Results of wider range and of more momenttnis 
interest may yet be obtaineil. The science of cIoi*trical 
phenomena was not develoi)ed in a ijuartcr of a century, 
and it would be premature to ask more from ])sychical 
research than it has achieved in a sliortt;r j)eriod. The 
subject is not readily ca])able of exact exqjcriniciit, human 
faculty being, as it v\orc, capricious, when conq)ared with 
ordinary jJiysical processes. IiiqKjsture, conscious or un- 
conscious, is also an element of ditliculty. But already 
phenomena which are copiously reported tlnoughout the 
whole course of history have been proved to ))ossess an 
actual basis in fact, have been classified, ami to soini* 
extent have been explained. Even if no light is ever to be 
cast on spiritual problems, at least the field of psychology 
has l>een extended. 

The literature of i)sychical research is already consider- 
able, and a complete bibliograjihy would occn])y much 
B|)ace. Readers who care to pursue the study ^^ill find then 
liest guide in the rroceeditvfs of the Society for Fsychical 
Reseaich, which contain a catalogue of the society 
collection, including the Gurney Library (Hyjuiotisni), 
with reviews of modern books in many languagcs- 
French, German, Italian, Russian— as they appear. Among 
modern English books may be recommended rhanfasms. 
of the Living, by Messrs Gurney, Podiiiore, and Myers; 
Studies in Psychical Besearchy by Mr Fodmore, with 
\m Apparitions and Thouyht-Transference ; and 1 rincuilcn 
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of Psychology^ by Professor William James, of Harvard. 
The historical side of the subject, esi)ecially as regards 
the beliefs of savages and of classical antiquity, may be 
studied in Mr E. B. Tylor’s Pnmitive Cultui’e (under 
“Animism”), in Mr Myers’s Classical Essays (under 
“ Greek Oracles ”), and in the present writer’s Cock Lam 
and Coninvoti Sense, and Making of Religion,^ Mr Myers s 
w’ork, HmtMn PersoiwXity, contains collections of facts, 


with a provisional theory. M. Th. Flournoy’s Des Indes 
h la Planets Mm*s is a penetrating study of pseudo- 
spiritual “messages.” A criticism making against the 
notion of tele|>athy mo^ be found in Herr Parish’s 
Ilallucinations and Illusions (English translation). Some 
errors and confusions in this work (due in part to the 
expansion of the original text) are noted in the author’s 
Making of Religion, Api)endix A. (a. l.) 
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T he science of Psychology has made unwonted strides 
since 1885. First of all, it has entered ui^n an 
exjierimental stage, and a vrell-c(juipi)ed laboratory is now 
nil adjunct of almost every impoilant 2 )sychological school. 
A l)ewildering mass of detail has been accumulated relating 
to such processes as sensation, jHirception, memory, associa- 
tion, and attention (see Physiology, SjtecM Senses). But 
there must be a thorough scrutiny of methods and a 
careful elimination of such results as have really only a 
]>hysiological import, l^forc we can decide how much 
of this material can bo safely or systematically incor- 
l»oratod into the science itself. In the next — and 

largely through the intlucnce of Darwin — \\c> have now 
the beginning of a now CoiniMirativo Psychology to replace 
the old rejiertories of anecdote collected by uncritical 
admirers of animal instinct and intelligence. Further, 
im()ortant ad<iitions to our psychological kiiowdedge have 
resulted from the observations of the mental jAysician, 
particularly in cases of aj)hasia and cognate diseases, and 
in hyjmotie and other abnormal states. 

So iinjiresHive altogether are these extensions of psycho- 
logy by objective methods of ex^jeriment and observation, 
that the older and more fundanjental method of introsj^ective 
rertection is nowadays oftem scouted not merely as more 

dilHcult — this has always been ackuowledg<;cl but as now 

at lengtli altogether obsolete and sujxjrfluous. Thus, 
whereas the old i:>sychology was closely related to the 
philosophical or moral sciences and sharply contrasted with 
the natural sciences, the new assumes very much the jKJsi- 
tion long ago assigned to psychology by Comte : it becomes 
“ mental physiology ” or “ iihysiological jisychology.” The 
distinction of natural and moral science only serves, on 
this view, to mark diiferent stages of evolutional com* 
l»lexity : it ceases to be a distinction of kind. 

But meanwhile, anil from another side, tlic old psycho- 
logy still shows signs of life. Here, too, great progress 
has been made, and several new lines of advance may 
Ikj distinguished. The relation of psychology to e[»iste- 
mology, for example, has boon very much under dis- 
cussion of late. A generation ago it was common — 
excej)t in Germany — to liimi) psychology and philosophy 
together under the common title of Mental Philosofdiy or 
Metaphysics.^ Since then the growth of physiological 
psychology on the one hand, and the increasing influence 
of. the Kantian i)hilo.sophy on the other, have led to the 
undue severance of the two subjects, which is now in 
course of correction. But the psychologist no longer 
essays to solve the problem of objective knowledge by 
l(3oking — after Locke’s fashion — ^into the individual mind. 
Nowadays it is the ejnstemologist endeavouring to analyse 
and connect the forms, categories, and ideas (to use the 
Kantian phrases) by means of which objective knowledge 
is or^niz^, who is led to demand, or 2 >erha{>s himself to 
provide, a genetic psychology of Kant’s Jiewussisein iiber- 


* Cf,, e.g»t Haniiltou’s hectum on Metaphysics, or the article 

“ Metaphyeica,** by Mansel, in the 8th cilition of this Encyclopaedia. 


hanpt — i.e., of the general or collective mind, to which 
I the universal and necessary syntheses of exjjerience are 
referred. 

To Kant at the close of the 18th century it seemed obvious that 
the BO'callcd pure Ibniis of knowledge and practice were original 
and ultimate faculties of the human mind, and therefore (j|uite 
beyond elucidation by jviycliological methods, whether genetic or 
analytic. The hard and fast distinctions which he diDw between 
d 2n*iori and d pouter iori, between matter and form, cut off psycho- 
logy from any mit or lot in the deliberations of pbilosophjf. 
But to Kant's lollowers at the opening of the 20tU century it 
seems equally obvious, (1) that if the human mind is the result 
not of a si)ocial creation but of a continuous development, it cannot 
be, as he tnaintaiiiod, “]ierfectly futile lal^our” to investigate how 
those epistemologically d priori or transcendental forms wore 
aiquired ; mid (2) that, if acquired, those forms cannot bo, as he 
su 2 >i)osed, elementary and ultimate in such wise as to render any 
atuilysis of them imiHissible. For the juirceiitiial forms of sjiace 
and time sueh anal3^sis has been in the main acconqdishod already, 
and the result seems to entail irnjioi'tant changes in the Kantian 
epistemology, es])cc‘ially in relation to mathematics.^ As regards 
the categories, Kant’s derivation of them from the forms of judg- 
ment is allowed to be little better than wasted ingenuity ; while his 
admission of an actfuisiUo orighiaria, if not meaningless, brings 
thoui within the range of a genetic f^y^'k^l^^FY dealing with 
objective exiicrieiice, as our latter -day Kantiaiis for the mast 
2 >art acknowledge,* 

Again, two problems, that have vexed most philosophic 
thioKcrs since Descartes, are now brought into conjunction in a 
way that makes iisychological revision inevitable : they are the 

S ucstiou concerning the pornej’tion of an external world and 
le question as to the relation of body and mind. The solutions 
in vogue may l>e summarized as follows: — (1) “The face to face 
acquaintance with the real world which Common Sense assumes is 
illusory : the coloured, tangible, sonorous W'orld is not the exteniul 
world at all, not even a copy of it. Our Hcnsatioii.s are but symbols 
or indications of external reality ; the most wo can say is that there 
is coiTes|)ondciKMi between tlie two.” (2) “States of mind and 
states of brain run 2>arallc1, but do not interact : brain -changes, 
both as to the causes that produce them and the eliects that they 
2 )roduce, belong entirely to the ]>hysical world of matter and 
motion.” The deadlock hero liecomes 2 >al)iablc and evident on a 
very slight examination. On the 2 >hysical side it cannot be known 
that 2 »ychical changes shadow neural changes, for there can he no 
physical evidence that jisycliioal change occurs at all. And on the 
2 isychical side, though oue sensation may serve as index to another 
sensation, it is as inqiossiblo tliat sensory ex 2 Hjriejicc should give 
any clue to what is, ex hypothesi, wholly beyond it. as tliat sounds, 
for example, should aiqnise a blind man of colours or 001001*8 a 
deaf man of sounds. In fact, according to these theories the 
2ihy8ical and the 2>f*y<^l)lcal standiioiuts arc co]ii|)afable to the 
2 K) 8 itions of the blind and deaf relatively to eocdi other. A way 
out of the didiculty is sought in a surreiititious use of the notion of 
causality. Sensations, it is assumed, arc not merely indications, 
but effects, of the external world in the one case ; and mental 
states generally are not merely concomitants, hut “collateral,” 
non-jihysical, products of neural states in the. other. The justi- 
fication of those assumjitions must, in juu-t at all events, be remiTcd 
to psychology. 

In this supplementary article the attempt will be made 
to discuss the various new topics just described, on the old 
lines as far as jiossible and as fully as the limits allow. 

* Cf. B. Erdmann, Lie AxUme der Oeomeirie, 1877, and Kusscll, An 
Essay on tiix Fo/mdalUtm (if Geomstry, 1897. 

• On this whole topic, cf. Btumpf, Psyelujiogie und ErkenTiiwiaslehre, 

1 1893 ; 0. Schneider, IHe ^tsyehologr<Ae Entxmhdung des Aprisri, 
1888. 
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Standpoint; Relation to Epistemology; 
Qsnebal Analysis. 

In defining psychology the propriety of avoiding the 
term Mind^ on account of its implication of the disastrous 
dualism of mind and matter, is widely acknowledged. 
But the term ComdouBTiwi^y which is the most fi'e(j[uent 
substitute, is liable to an opposite objection, that of laying 
undue stress on the subjective as opposed to the objective. 
Experience is, it is maintained, a more fundamental and 
less ambiguous conception. We must start, of course, from 
individual human ex|)erience ; and we must endeavour from 
this standpoint to determine the “ irreducible minimum ” 
involved, so that our conception may apply to all lower 
forms of experience as well Etymologically ejcpe^ieTice 
connotes practical acquaintance, efficiency, and skill as the 
result of trial — usually re jKsated. trial — and effort. Many 
recent writers on comparative psychology propose to make 
evidence of exjjerience in this sense the criterion of 
psychical life or “ mentality.” The ox knoweth his owner 
and the ass his master’s crib, and so would pass muster ; 
but the ant and the bee, wlio arc said to learn nothing, 

1 would, in 8i)ite of their marvellous instinctive skill, be re- 
garded as mere automata in Descartes’ sense. That this 
criterion is decisive on the j)ositivc side will hardly l>e 
denied ; the question how far it is available negatively we 
must examine later on. But it will be well first briefly 
to note some of the implications of this positive criterion : 
Experience ie tJtje of becoming expert by ex^^rimeni. 

*l’he chief implicatioii, no doubt, is that whicih in psycho- 
logical language we express as the duality of subject and 
object, already strenuously insisted on in the article in 
the earlier volumes of this Encyclopaedia. Looking ul 
this relation as the comparative psychologist has to 
do, we find that it tallies in the main witli the bio- 
logical relation of organism and environment. The 
individuality of the organism corresponds to, though 
it is not necessarily identical with, the i)sychologieal 
.subject, while to the envirbnment and its changes corre- 
s[K)nds the objective continamn or totum ohjecilvnm already 
<lescribed (p. 45). ^ This corresj)ondenco further heli)s us 
to sec still more clearly the error of regarding individual 
exiKJricnce as wliolly subjective, and at the same time 
helps us to find some measure of truth in the naive realism 
of Common Sense. As these iioints have an inqjortant 
l)eariug on the connexion of psychology and ejjistemology, 
we may attomj)t to elucidaU*. them more fully. Though it 
would lie unw'arrantable to resolve a tklng^ as some have 
<lbnc, into a mei-e mcetiug-j)oint of relations, yet it is 
]K)rhaps as great a mistake to assume that it can be any- 
thing determinate in itself apart from all relations to other 
things. By the jffiysicist this mistake can hardly be 
made : for him action and reaction are strictly correlative : 
a material system can do no work on itself. For the 
biologist, again, organism and environment are invariably 
complementary. But in jisychology, wlien presentations 
are regarded as subjective modifications, wo have this 
mistake in a glaring form, and all the liopeless difficulties 
of what is called “subjective idealism” are the result. 
Subjective modifications no doubt are always one con- 
stituent of individual exi)erienco, but always as correlative 
to objective modifications or change in the objective ccwi- 
tinwum. If ex^jerience were throughout subjective, not 
merely would the term subjective itself be meaningless, 
not merely would the conception of the objective never 
arise, but the entirely impersonal and intransitive process 
that remained, though it might be described as absolute 

' Beferences to pages in the text gdthont further qualificatiou are to 
pages of the earlier article in this EncyclopoHlia, vol. xx. (ninth edition). 


becoming, could not be called even solipsism, least of all 
real experience. Common Sense, then, is right in [wsiting, 
wherever exixjrience is inferi-ed, (1) a factor answering to 
what we know as self, and (2) another factor answering to 
what each of us knows as the world. It is further right 
in regarding the world wffiich each one immediately knows 
as a coloured, sounding, tangible w’orld, more exactly as 
a world of sensible qualities. The assumption of naive 
realism, that the world as each one knows it exists in- 
dei)endently of him, is questionable. But this assumption 
goes beyond individual exjierience, and does not, indeed 
could not, arise at this staud|>oiut. 

There is one further characteristic of individual cx- 
jKjrience involved in the pre(.*cding that is worth noting 
here. Answering to the individuality and unity iff the 
subjective factor, there is a coiTe.s])onding unity and in- 
dividuality of the objective. Every Ego has its correlati\e 
Non-]^go, wffience in the end such familiar sayings as 
Tot rnentcH (juul sententiie^ and the like. The doctrine of 
Ijeibnitz, that “ each monad is a living mirror . . . repre- 
sentative of the universe according to its point of view,” 
will, with obvious reservations, occur to many as illustrative 
here. In particular, Leibnitz emphasized one j joint on which 
psychology will do well to insist. “Since the world is a 
plenum,” he begins, “ all things are connected together, and 
every InKly acts u^jou every other, more or less, according 
to their distance, and is affected by their reaction ; hence 
each monad is a living mirror,” tkc.- Subject and Object, 
or (as it will l)C clearer in this connexion to say) J‘'go and 
Non-Ego, are tlicji not merely logi(‘ally a universe, but 
actually tlie unirnrHe, so that, as Leibnitz 2 >ut it, “lie wlio 
sees all c<)uld read in each that which ]>asses e\'orywhere 
else” {Momulology, § 61).. Though every individual ex- 
jKirience is uui(jue, yet the more Ego^ is similar to EgOjj 
the more their comi>lementiiries Non-Ego^, Non-EgOjj are 
likewise similar ; much as two ]»ersi)ective projections are 
more similar the more adjacent their ijoints of sight, and 
more similar as regards a given jKJsition the greater its 
distance from both iioiuts. No doubt we must also make 
a very c.\ tensive use of the hyjxjihesis of subconsciousnes.s, 
just as Leibnitz did, l)efore we can say that fJte tuiiwrse is 
the objective factor in each and every individual’s cx])erience. 
But w’e have in any case to allow: that, besides the strictly 
limited “content” rising above the threshold of (tonscious- 
nc.ss, there is [ui indefinite extension of the presentational 
continuiwi beyond it. And the Leibnitzian Monadology 
lieljis us also to clear uj) a certain confusion that besets 
terms such as “content of consciousness,” or “finite centie 
of exjierience ” — a barbarous but intelligible jjlirase that ha.s 
recently aiq)eared — the confusion, that is, with a mosaic 
of mutually exclusive areas, or with a scheme of mutually 
exclusive logical compartments. C Consciousnesses, though 
in one resjKjet mutually exclusi> c, do not limit each other in 
this fashion. For there is a sense in which all individual 
experiences are absolutely the same, though relatively 
different lis to their point of view', t,e., as to the manner in 
which for each the same absolute w’hole is sunderc'd into 
subjective and objective factors. 

This way of looking at the facts of mind heljis, again, to 
dispel the obscurity infecting such terms as siil>jcrti\c, 
iuteraubjective, transsubjcctive, and objective, as these occur 
in psychological or ejastcmological discussions, l or tlie 
, jjsychologist must maintain that no exiKuienee is mendy 
subjective : it is only e^ustcmologists, and notably Kant, 
who so describe individual exi)erieuce, kx*ause foj* tijem 
objects exjierienced in their coiici’cte partieulaiity |>titain, 
like so many idiosyncrasies, to the individual alone. »» 
contrast with this, epistemologists then des cribe i mi^sai 

~ Principles of yalure ami Grace, § 3. 
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experience, the objects in which are the same for every 
experiont, as objective experience par excellewx. And 
BO has arisen the time-honoured opijosition of Sense-know- 
ledge and Thought-knowledge ; so too has arisen the dualism 
of Empiricism and nationalism, which Kant sought to 
surmount by logical analysis. It is in the endeavour to 
supplement this analysis by a iwychological genesis that 
the terms iiitorsubjective and transsubjective prove useful. 
The problem for psychology is to ascertain the successive 
stages in the advance from the one form of ex]ierience or 
knowledge to the other. When ten men look at the sun 
or the moon,” said Held, “ they all see the same individual 
object.” But according to Hamilton this statement is not 

philosophically correct, . . . the truth is that each of 
these jxjrsons sees a ditferent object. ... It is not by 
lierception but by a process of reasoning that wo connect 
the objcjts of sense witli existences beyond the sphere of 
immediate knowledge.” ^ Now it is to this “ beyond ” that 
the term tramavhjective is applied, and the cpiestion befoi-e 
us is: How do individual subjects thus get beyond the 
immanence or imtnodiacy with which all exi)erienco begins % 
By a ** process of reasoning,” it is said. But it is at least 
true in fact, whether necessarily true or not, that such 
reasoning is the result of social intercourse. Further, it 
will be generally allowed that ICant’s Analytik, before 
referred tj, has made ])lain the insufficiency of merely 
formal reasoning to yield the categories of Substance, Cause, 
and End, by which wo juiss from mere j)erceptual experience 
to that wider exijorionce which transcends it. And psy- 
chology, again, may claim to have shown that in fact these 
c^ategories are the result of that reflective self-consciousness 
to which social intercourse first gives rise (cf. pp. 75 /a', 84). 

Hut such intercourse, it has been urged, presupiKises the common 
ground hotweou subject and subject wiiicii it is meant to explain. 
How, it is asked, if every subject is eonlincd to Ids own unhiue 
expericnco, docs this intcrsubjcctivc intercourse ever arise ? This 
objection —formidable though it seems when the discrete alter- 
natives, “cither. . . or,” are alone considered a.s in logical analysis ^ 
— disappears in the region of continuous development with w'bich 
genetic psychology deals. If no process towards intellective 
syulliesis wtjre ]ius.sible before iutersiibjective intercourse began, 
such intercour.se, as pre.sumKisiiig something move than iimiuKliato 
sense knowledge, obviously never could begin.® Let us illustrate 
by an analogy which Lei1)uitz*s association of experience w'ith a 
“point of view” at onee suggests. If it were possible for the 
terrestrial astronomer to obtain observations of the lieavens from 
astronomers in the neighhoiiring stai's, he would he able to maj) in 
three dimensions coustellalioiis which now he can only re|ireseiit in 
two. Hut unless he liad ascertained unaided the heliocentric 
l»irallax of those neighbouring stars, ho >vould have no means 
of distinguishing tlicm as near from tlie distant myriads liesidcs, 
or of undorstaiirliug the data lie might receive ; and unless he 
had first of all determined the still humbler geocentric parallax 
of our suii, those heliocentric iiarallixcs would have been tin- 
attiinablo. So in like manner we may say “intersubjcctivc 
j>arallax” ]»rcsiipposcs wliat we may call “subjective uarallax,” 
aud even this the iwychological duality of object ana subject. 
Hut such subjective paralla.Y or acquaintance with other like 
.selves is the direct outcome of the extended range in time 
wliich memory proper secures; and wlien in this way self has 
become an object, resembling objects become other selves or 
“ejects,” ti) adopt with slight iiKKlification a term originated by 
Profo^or W. K. Cliflbrd. We may be quite sure that liis faithful 
dog is as little of a solijisist as the noble savage whom he oc- 
eompaniOs. Indeed, the rudiments of the social factor are, if we 
may judge by biological evidence, to be found very early. Sexual 
union in tho^ physiological sense occurs in all but the lowest 
Metazoa^ pairing and courtship are frequent among insects, while 
“ among the cold-blooded fishes the battle of the stickleback with 
his rivals, his captivating manmuvros to lead the female to the nest 
which ho lias built, his mad dance of passion around her, and liw 

^ Lectures on Metaphysics^ ii. p. 153. 

^ It is amazing how often this type of argument has occurred since 
Zeno’s famous paradoxes about motion, where it first appears. 

® And it is precisely for want of this mediation that Kant’s “ two 
stems of human knowledge, which perhaps may spring firoin a common 
hut to us unknown root,” leave epistemology still more or less hampered 
with the old dualism of sense and uuderstainling. 


O L 0 G Y [SBHBATIOK 

aubsoqueut jealous guarding of the nest, have often been observed 
aud admired.”^ Among lurds and mammals we find not merely 
that these iiayohological aspects of sexual life ara greatly extended, 
but we find also prolonged education of otfspring by parents and 
imitation of the parents by otfspring. Even language, or at any 
rate “the linguistic impulse,” is not wholly absent among brutes.^ 
Thus as the sensorimotor ac^ustmeiitB of the organism to ita 
environment yeneroXly advance in complexity and range, there is a 
concomitant advance in the variety and intimacy of its relations 
specially with individuals of its kind. It is therefore reasonablo 
to assume no discontinuity between phases of experience that for 
the individual are merely objective and phas^ that arc also ejectivo 
as well ; and once the ejective level is attained, some interchange 
of experience is possible. So diaappeara the great gulf fixed betwixt 
subjective or individual and inteisubjective or universal experience 
by rival systems in philosophy. 

One other implication of the psychological conception 
of ex|)erience calls for brief mention, for it is one that of 
late years has gained many adherents. Experience as the 
psychologist deals with it, living experience, is primarily 
and pre-eminently practical. Obvious as this must apjiear 
to those who look at the facts of life in the light of the 
theory of evolution, yet it is a truth that was for the most 
jiart overlooked so long as pychology was studied mainly 
by philosophers, and studied therefore mainly in its bearing 
on philosophical problems. But the notion of an inde- 
|)6ndent realm of truth existing sub specie ceiemitatis has 
literally no place within the purview of a jisychology that 
knows its business. Here wo find no such thing as mere 
cognition : the uninteresting is not known but ignored^ 
and the interesting Icxids at once to response, and sooner or 
later to adjustment — in the race, at all events. Success is 
then completoil exi)ericnco or exjxjrtncss, and in general 
prepares the way for a new advance. So far the true is 
the useful, and the criterion is not theoretical but 
pratJtical. Looking broadly at the progress of life, as it 
ascends through the animal kingdom and onwards through 
the history of man, it seems safe to say that knowledge is 
always a means to ends, is never an end by itself— till 
at length it becomes interesting and satisfying in itself. 
Psychologically, then, the sole function of i)erception and 
intellection is to guide action and subservo volition — more 
generally, to promote self-conservation and betterment. 
Knowledge, from this point of view, may even be regarderl 
as the joint product of natural selection and subjective 
selection: it emerges tainted, os some may think, at all 
events permeated, by a teleological colouring.® 

Sensation, Movement, anj3 the External Would. 

On the view of experience just descrilied, we are led to 
challenge the jdiysiological method of describing sensations 
as duo to physical stimuli, which is still widely current. 
The following definition, given by Dr Bain, may be taken 
as a type : — “ By sensations, in the strict meaning, we 
understond the mental impressions, feelings, or states of 
consciousness following on the action of external things on 
some part of the Ixsly, called on that account, sensitive.” ^ 
It is true, no doubt, that what the j)sychologist calls 
sensibility lias as its invariable concomitant what physiolo- 
gists call sensibility, or what the moro careful of them call 
irritability; and, true again, that this irritability is invariably 
preceded by a physical process called stimulation. But 
the converse statements are not true : there may be stimu- 


< Evolution of Sex, Ly Gedden and Tliomson, Ist ed., p. 265. 

® Cf. Darwin, Descent qf Man, i. p. 56. 

^ Cf. especially Simmel, “ Ueber eiue Beziehung der SelectionsthconV 
znr Erkeuntuisstheorie,” Arch, f. syst. Philosophic^ 1895, pp. 84-45 r 
W. James, Philosophical Conceptions and Practical Ressdts, 1898 ; 
J. Ward, Naturalism aoid Agnosticism, 1899, vol. ii. pp. 188 f., 235 f.,. 
253 f., ito. The view above described, which doubtless is substantially 
an indirect result of the philosophy of Schopenhauer, has been called 
Voluntarism (Paulsen, Wundt), ani again Pragmatism (James). 

^ Senses and Intellect, 4th ed., 1894, p. 101. 
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lation and no consequent irritation, irritation and no 
concomitant sensation. It is then certain that the three 
processes are distinct, and it is equally certain that the 
last alone enters into immediate experience. Nevertheless, 
it is urged, why not recognize a connexion that actually 
obtains, since otherw^ise sensation must remain unexplained ? 
Well, in the first place, such “ psychophysicar’ connexion 
is not a psychological explanation : it cannot be turned 
directly to account in ]:»8ycliology, cither analytic or genetic. 
i(<7ext, the psychological fact called sensation always is, 
and at bottom always must be, indeijendently ascertained ; 
for, as said, the physiological “ neurosis ” or irritation has 
not necessarily a concomitant “ psychosis ” or sensation and, 
strictly dealt with, affords no hint of such. Finally, this 
inexplicability of sensation is a psychological fact of the 
utmost moment : it answers to what we call reality in the 
primary sense of the term. The i>sychoi)hysicist, in setting 
out to explain sensation, has — unawares to liimself — lelt 
this fundamental reality behind him. For it belongs 
essentially to individual exj)eriencc, and this — in assuming 
the physical standpoint — he has of course transcended. 
Nevertheless the mistake of method that here reveals itself 
\vas iXM'haps inevitable, for the facts of another’s sense- 
organs and their physi.al excitants must have obtruded 
themselves on observation long before the reflective attitude 
w^as advanced enough to make strictly jisycho logical analysis 
]>ossil)le. The i>sychoi>hysical standpoint, tliat is to say, 
was attained before the purely psychological; an<l tins 
consequent bias is only now^ in process of correction. A 
series of physical i>rocesscs, first without and then within 
the. organism — ethereal or aerial vibrations, neural and 
cerebral excitations— w’as the starting-j»oint. What comes 
first, immediately, and alone, in the individuars exj^erience, 
and is there simply and ])ositively real, w’as tlien mis- 
inU^qirctcd as subjective moditication, mental imjiression, 
Hjnecien minUnlin, or tlio like. For fr*oni the days (d‘ 
Democritus dowm to our ow n the same crude metaphor has 
]>revailed w’ilhout essential variation. And here the saying 
liolds : Nulla veathjia retrnrsum. Into tlie man’s head 
the wh(»le w’orld goes, including tlio head itself. Such 
thoroughgoing intrqjcct ion ” affords no ground for sul)- 
sc<pient “projection.” Tims the endeavour to explain 
sensiition overreaches itself: the external object or thing 
that was siqiposed to cause sensations, and to be therefore 
distinct from them, was in the end wholly resolved into 
these and regarded as built out of them by Jissooiation (Mill) 
or by apperceptive synthesis (Kant). But no “mental 
chemistry,” no initial alchemy of “forms,” can generate 
objective reality from feelings or sense-impressions as 
psycho])hysically defined.^ A^s ex|)criencc as it is for B is 
not real but inferential ; and if the grounds of the infer- 
ence, which are realities only for Bi, arc to be regarded as 
the causes of which A’s exjiericnces arc merely the effects, 
then the two experiences are on a wholly different footing. 
Wlien A treats B in the same fashion wo get the w^orld in 
duplicate : (1) as original and outside, ?.c., as cause, and 
(2) as copied wdthin each |)crcipieiit’s licatl, i,€,, as effect. 
But when B intcrjjrets his ow'n experience as lie had 
interpreted A’s, we seem to have lost the real world 
altogother. In presence of this dilemma, the philosophers 
of our time, as already said, are feeling it needful to 
revise their psychology. The question of method is vital. 
If tlie psychophysical standjioint wore the right one, 
psychology would l>e based on ])hysiology, and the old 
conception of Hc?nsation might stand. If, on the other hand, 
it is the exclusive business of psychology to analyse and 
trace the development of individual oxiiericnco as it is for 

J Nolliinpj shows this more plainly than the newly-corned term 
epiphenmnciwn now applied in thij^ connexion. As to this, see hclow, 
p. 68. ^ 


the exi)eriencing individual, then— however much neuro- 
logical evidence may be employed as a means of ascertain- 
ing iisychological facts— the facts themselves must be 
scrupulously divested of all physical implications, tlie 
iwychophysical method takes a secondary place, and tlie 
objective reality of “sensory” presentations stands unim- 
peached. 

Motor presentations have been constantly under discu.**- 
sion since 1875, and at length it may jicrhaps l»e said that 
clearer view's begin to prevail. Aiixilio-motor ]>resentations 
(now called kiiuesthctic), by means of which bodily equi- 
librium and locomotor tajcu are regulated, weie commonly 
allowed to be purely sensory, the concomitants of centri- 
}jetal excitations : hence the older name of “ muscular or 
sixth sense ” aiqdicd to them by Sir Charles ]]ell, AVeber, 
Sir William Hamilton, and others. But concerning motor 
presentations proper (more commonly called feelings of 
iimcrvation or feelings of effort), the view' iirst tentatively 
acivanced by the great physiologist Johannes Jiliillcr, and 
adopted by Helniholtz, AVundt, and especially by IVofessor 
Bain, is now generally discredited, if not completely over- 
thrown.- According to this view', “th(i chavacl eristic firel- 
ing of exerted force ” must l)e regarded, Dr Bain niainlain.s 
“not as arising from an inw'avd transmission .... but 
as the eoncomitaiit of the outifmuy current l)y wliicli tlie 
musele.s arc stimulated to act” (op. at., p. 79). 

The necessity for this assumption has certainly not been 
established on ] »hysiolngieal grounds, nor a]»paiently doe.s 
Dr Bain rely ]riuiarily on these, for at the very outset of 
Ids discussion ve liiid him saying “that action is a inou* 
intimate and in.M’parable ju'oiierty of our con.siitiition than 
any of our sensations, and enters as a conijxmcjii j>art into 
every one of our senses” (ojk cif., j). ot)). But this ini- 
jKjrtant ))syelioI()gical truth is afiirmed as strenuously by 
some at any rate (c.r;., Frof. James) of Dr Bain’s o])])onent.s 
as it is by I)” bain himself. I"iiha]»i»ily many, under tlii‘ 
same psydiojJiysical laas and so indue od, like the up- 
holders of this innervation theory, to look for exidence of 
subjceti\e aciiMty in the WTong jJace, liavo been led to 
doubt or to deny tlie nudity of this activity altogether, 
ill fact, this theory, wliilc it lasted, tended to sustain an 
undue Fe]>ara,tion of so-called “sensory” from so-calletl 
“ motor ” j»rescntations, as if living exiierience wen* literally 
an Jiltcrimtion of two indei»eiulent slates, taie wholly 
]5assive and the oilier wholly active, corre.'-'poiRling to the* 
anatomical distinction of organs of sense and organs of 
movement. The subject of experience or ]^go does n*it 
]iasH to and fro between a smsorium conivtiiue or intelli- 
gence dci>artmeiit and a vtotorkim coiumvuc oi- cxecutivi’, 
is not in successive intervals rece]ilivc and actiAc, i-till les.s. 
always passive, but rather always actively cu rajtj.ort 
with an active Non-l'go, commonly called the External 
AVorld. 

Experience at this level- ex]ievienrc, tliat is to sa}', con- 
fined to sensation anil movement — may be descrihed as 
])crceptual, and as consisting of the differentiation and 
redintegration of a ]»rcscntati()iial continuum (oi. ] p. -d h). 
Space and time, as “forms” of this perce]»tual exjierioiioi*. 
IniA'e, it is inqiortaiit to note, certain concrete, clianioici 
istics not pertaining to the ideal conceptions of juiie .-pare 
and pure time afterwards elaborated fioin tliem. J^'lh 
psycliohigy and epistemology gain by the rcicgnilion of 
these difference.^, which, owing to the iiitlnci.ce of Kant, 
have till recently been quite ignored. Only the 
reference to these characteristic difference.s is here jKissihlc. 


2Cf. Pnsti.ni, Thr /iiviii oa au Ojyftn o/MaifK PP* ^ * 

Fenier, The Functions of the Jirain, 2n*l e<l., PVSn, pji. .-S- Jl.. tliinus, 

7Vlwrlyf^sw/y^v//cW(^7//. „ , .. i lli* 

* Cf. Want, SafnraUsin and Afjuosttns/n, ISOO, \ol. ii. 1 1 • 

for fuller ircatnicnt. 

S. AHTI. — 8 



58 PSYCH 

(1) Here” and “ now” are for the individual percipient 
absolute positions, and have no counterpart in the thorough- 
going relativity of abstract space and time. (2) Again, 
they refer not to a mathematical “ jioint ” and “ instant,” 
but imply a certain “ restricted ubiquity.” This, in the 
ctwe of sijaco, answers to the primitive extensity of what 
may be called the body-sense, the fundamental imi)ortance 
of which for the further elaboration of spatial experience is 
now at length widely recognized.^ In the case of time, 
.such “ubiquity” answers to that “sensible present” or 
“enduring now,” within wliich change is diret^tly appre- 
hended ; the reduction of this to an instant would render 
e.x:|jerionce imjiossible.^ (3) In this 2 )erceptual exj)ericnce 
of the temporal and spatial in the concrete there is nothing 
of that homogeneity which science attributes to space and 
time in the abstract. The “ body-sense,” in contrast with 
wJiat may be called “ the projecting senses,” ^ yields the 
vital distinction of internal and external, marking off the 
bodily self from its environment The environing space, 
again. Varies in character, intimacy, and even in dimensions 
as we recede from the foreground towards the background, 
from objects to which we can adjust by changes of posture 
to objects only to he reached by locomotion. A similar 
IKjrsfiective is characteristic of tcm 2 )oral jxsrcejjtions, but is 
confined almost entirely to the “jisychical i)rescut” till 
exixjrience advances to the ideational stage. To this stage 
we may now turn. 

Ghowth and Development op Ideation. 

Wo find ourselves sometimes eugro.ssed in i>resent jjer- 
ooptious, as when tracing, for example, the mcanderings of 
an ant; at other tiimw we may be equally absortel in 
romiiiisceiices ; or, again, in imre reverie and “castle-build- 
ing.” Here are three well-marked forms of conscious 
life : the first being concerned with what is, the second 
with what has been, and the third with the merely 
])ossible. Again, tlie first involves definite sj»atial and 
tem 2 >oral order, though the tciiqM^ral ordci, as just said, 
is ill the main restricted ti) the “jjcnsiblo 2 »resent”; the 
second involves only definite tiiiio-ordcr ; and the last 
neither in a definite way. Thus analytically regarded, 
fiercoiition, memory, imagination, show a steady advance. 
In infancy the first predominates, while senility lapses 
back to the second ; in the third, where similarities suggest 
themselves and the contrast of actual and 2)ossible is 
explicit, we have at length the groundwork -of logical 
comparison. Nevertheless, since imagination jdays a con- 
spicuous part in child-life before much iiersonal rcmiiiis- 
ceace ap^Kiars, it would seem jirobable that ideas do 
not first arise as defmito memory -images or reminiscences. 
On the other hand, in the so-called homing instincts of the 
lower animals we have evidence of isolated “memories” 
of a sim^der form than ours. Altogether it will be liest, 
therefore, to lay aside the analytical distinction of a 
memory continuum or “thread,” and of an ideational 
continuum or “texture”^ (siq)jiosed to be formed by re- 
<iuplication of the thread upon itself), in hero taking u[> 
anew the question of the genesis of ideas, very inadequately 
dealt with in the earlier article (p. CO). 

The subject is as difficult as it is interesting and important, and 
we can hardly liopo at i)resent for a final solution. One chief 
obstacle, as is so often the case in |)sychology, lies in the un.scttled 
connotation of such leading terms as memory ^ msoeiMoPj and idea, 
Even what is most fundamental of all, that “ pla-sticity ” wliich 


* Cf. especially James, Priricijdes qf Paycludoffy, 1890, ch. xx. 

*Cf. James, op, cU,, vol. i. pp. (K)8 ff.; L. W. Stem, Psychische 

Prasenzzeit,” Zeitschriftf, P8ycfu)logku,s,w,, 1897, Bd. xiii. pp. 32.5 ff. 

® For the .suggestion of these terms see Fleohsig, (khirti, wid 
1896, p. 21. 

* Terms suggested, of course, by tho Horbartian Reihe and Oewebe; 
<:f. vol. XX. pp. 68 and 61. 


O L O G Y [iDHAtlOB 

we hare analyMKl into retentireness, diffisrentUtion, - and' integra- 
tion, is sometimes described as if it ah^eady involved memory- 
ideas and tlieir association. Ideas^ that is to say, are identiU^ 
with mere “residua” of former “impressions,” and yet at the 
same time are spoken of as “copies” of these : which is much like 
saying the evening twilight is a replica of the noonday glare as 
well as its parting gleam. Again, the continuous differentiation 
and redintegi*ation of the presentational oontinuum wliioh iiwk 
the progi'ess of perceptual experience are revived into an orMnal 
multiplicity of presentational atoms which are associated by 
* * adhesion ” of the contiguous. Yet before the differentiation there 
was no plurality, and after the integration there is only a oomplex 
unity, comparable perhap with a group of segregated cells or other 
organic whole, but cortamly not with a mosaic stuck together with 
cement This mistaken identilication by tlic Associatioiiist psycho- 
logy of later processes with simpler and earlier ones, by which 
they are only partially ex})laiued, has not only obscured the ^enoe 
witli inajiproiniate conceptions but has prevented tho question on 
wiiioh wo are entering— that concerning the genesis aud develop- 
ment of ideas— from being ever effectually raised. The discussion 
of tins question will incidentally yield tho beat refutation of those 
views. 

ExjKirieiicc, we say (cf. above, p. 56), is the acquisition 
of practical acquaintance and efficiency as the result of 
repeated opportunity and effort. This moans that strange- 
ness on the cognitive side gives jdace to familiarity, and 
that on the active side clumsiness Is suixsrsederl by skill. 
But though analytically distinct, the two aides arc, as 
we have already insisted, actually inseparable : to the 
uninteresting we are indifferent, and what does not call 
for active rc8i>onse is ignored. If the original presenta- 
tions, whether sensory or motor, be A, J>, 0, we find 
then that they gradually acquire a new character, l>ecomo, 
let us say, A^', C’', y representing the eventual familiar- 

ity or facility, as the case may be. We find, again, a 
certain sameness in this character, however various tho 
presentations to which it iHjrtaius, a sameness which jioints 
t > the prc.scnco of subjective constituents, and to these we 
may assign the “ feelings ” that enter into accommodation 
and adjustment. This factor is important as evidence of 
a subjective co-oi)eration which may enable us to dispense 
with the mutual “adhesions” and “attractions” among 
prasentations, on which the Associationists rely. But it is 
obvious that there mast bo an objective factor as well; 
and it is this objective factor in tho process giving rise 
to y that now primarily concerns us. Wo have described 
that j)rocess as assimilation or immediate recognition : 
the older psychology described it as association of the 
conqdotely similar, or as automatic association. That tho 
two views have something in common is shown by tho 
juxtajKJsition of “automatic” and “immediate,” “similar- 
ity” aud “assimilation.” To juxjparo the way for further 
discassioii, l(*t us first asccrtiiin these points of agreement. 
“ When I look at tho full moon,” says Dr Bain, “ I am 
instantly impressod with the state arising from all my 
former impressions of her disc added together.” This 

we may symbolize in tho usual fashion as A -b 

Now, it will be gmnted (1) that tho 
l^resent occurrence (full moon) has boon i>receded by a 
series of like occurrences, enumerable os 1, 2, 3, . . . w ; 
(2) that the present exi^riencc (A’') is what it is in conse- 
quence of tho preceding experiences of these occurrences ; 
ami (.3) that it “ arises instantly ” as the joint result of such 
preceding exi)eriencos. But it is denied (1) that this 
j)ro.sont exiierience is tho mere sum, or even the mere 
“fusion,” of the experiences preceding it; or (2) that 
they were qualitatively identical ; or (3) that they jiersist 
severally unaltered, in such wise that exi)ericnce “ drags 
at each remove a lengthening chain” of them. In tho 
case of dexterities, whore y answers to facility, it is 
obvious that there is no such series of identicals (a^, 

• • • Oy*) at all From the first rude beginning — say the 
schoolboy’s pothooks-r— up to ^e finished performance of 
the adopt there is continuous approximation : awkward 
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md boiling attempts, passing gradually into the bold 
strokes of mastery. Nor is the case essentially different 
in cognition where y answers to familiarity, if we attend, 
as it is |)lain we ought, not to the physical fact but to the 
individual’s percept This too is an acciuisition, has en- 
tailed activity, and is marked by gradual approximation 
towards clearness and distinctness. The successive ex- 
perience of 71 identical occurrences does not then result 
in an accumulation of n identical residm, 'J'he iiieptness 
of the atomistic paychology with its “physical’' and 
“ chemical ” analysis is nowhere more apparent than liere. 
Oonsidering the intimate relation of life and mind, and 
the strong physiological bias show n by the Associationists 
from Hartley onwards, it is surely extraordinary how com- 
[detely they have failed to appreciate tlic light-bearing 
significance of the conceptions of function and develoj)- 
ment. Facility and faculty (or function) are much the 
same, both etymologically and actually. As the i^erfected 
structure is not so many rudimentary structures “ added 
together,” but something that suiKsrscdes them completely, 
must we not say the same of the licrfected function 1 The 
less fit is not embodied in the fittest that finally sur\ivcs. 
Development itnplie.s cliange of form in a continuous 
w^holo : every growth into means an equal growth out of: 
thus one cannot find tlic caterpillar in tlio butterfly. 
Between organic development and mental development 
there is then more than an analogy. 

But though assimilation cannot be analysed into a scries 
of identical ideas (a^, either “ added togetlier ” 

or “ instantanooiLsly fused,” yet it does result in an a 
which may prommonally be called an idea. >SiU!h idea is, 
however, neither a memory-idea in the pro])er sense nor an 
idea within the meaning of the term inq»lied in imagina- 
tion or ideation. For it is devoid of the tcnqMjral'Signs 
indicated by the subscript numerals in a.^ • • •, and it 
does not yet admit of reproduction as part of an ideational 
continuum, one, that is, divested of the cliaracteristics 
lielouging to the actual and sensibly i»resent. It Ls, so 
to say, embryonic, something additional to the mere 
sensation assimilated, and yet something less than a “free 
or independent idea.” It is, as it lias been happily calle<l,^ 
a tied {tjeUmidene) or implicit idea. We have clear evidence 
of the sense bound stage of this immature “ idea ” in the 
so-called “memory after-image” already described (pp. 
59 f.). There is, however, nothing in this of memory, 
save as the term is loosely used for mere roteutiveiiess ; 
and after-percept w'uuld therefore be a less olycctionablc 
name for it. This aftor-perce})t is entirely sense-sustained 
and admits of no ideal recall, thougli — in minds sufficiently 
advanced — it may jiersist for a few moments, and so form 
the basis of such comparison with a second sensation as 
w'c find in the ex^ieriments of Weber, 1^’echner, a^id otlicrs.- 
At a still lower level, or in actual perception, wc cannot 
assume even this amount of partial independence, though 
continuity clearly points to something beyond the bare 
sensation, which is a pure abstraction, as w'e may presently 
see. 

It is saying too little to maintain, as .some do, that this “ some- 
thing ” is subeoii.sGioiiM, on the ground that it is not discoverable 
by direct analysis. Yet it is saying too mucli, rcganlloss of this 


^ Cf. Hbffdiug, “ Uelxsr Wiederkemien, Association nntl iwychische 
ActivitKt,'* ill Viert^ohnsclvr^ /. wumnschaftL Philoaophief Bd. xiii. 
and xiv. To Hdfl’diug we are also indebted for the tenu Ikkanntheifs- 
ijwdUiU^ which has suggested the y character used above. Cf. also 
Ward, ** Assimilation and Association,” Mind, 1894-95. 

* B^ent experiments, however, seem to prove that the after-percept 
is not the sole factor, and often is not a factor at all in such successive 
comparison (so-called) ; but that what is now termed ** the absolute 
impression ” may supplement it or even replace it altogether. As to 
what is meant by absolute imprellsion, of. earlier article, vol. xx. p. 

50, cola, /n. 


defect, to describe a percept as a prcsoiitativc-reprcsenlutivc 
oomidex, if representation is to imply tlic pvcbonce of u fiec or 
indoiicndent idea. To wll this “ soinctiiing ” a titnl or nascent 
idea on the ground of its possible later development into an in- 
dependent representation seems, tlieii, nearest tlie truth. The same 
meaning is sometimes expessed in a wholly dillereiit, and designedly 
paiadoxical, way, by saying that all cognition (]»erccptioii) is rccoifnt 
iiinv. This statement lias been met by clabojato cxiKwitioiis of tlie- 
ditVerence between knowing and knowing wjain, the irrclevunee of 
which any lexicon would show ; and, further, by the deriiaiid : How 
on such a view is n first cognition iMissihlo, or how is an indefinite 
regress of assimilation to be avoided ? Wc may cuiilidcntly reply 
that it cannot he avoided : an ahbolutc beginning of experience, 
whether phylogeuetically or ontogenctically, is beyond us. Assimila- 
tion means further assimilation ; in this sense all e.ogni(iou is further 
cognition, and a bare sensation is, as said, an absii action re]*rcsent- 
ing a limit to which we can never regress. 

We find evidence, again, of ideas in the making in what 
l^wes called ]»rej)erception. Of this instances in plenty 
are furnished by everyday illusions, as when a scarecrow 
is hailed by the traveller who mistakes it for a husband- 
man, or when what is taken for an orange pro^c.s to be 
but an imitation in wa.x. In reality all ct.mjilex percepts 
involve prejicrcoption ; and so far, it must be allowed that 
such jierccpis arc directly ana1ys,able inU) presenlativc- 
rejirescntativo conijilexes. Nevertheless the rc]>resentativc 
element is nut yet, and may never bccfjir.c, an idea ])ro]ier. 
The sight of ice yields a forefeel of its coldness, the smell 
of baked meats a foretaste of tlieir savour. Such jac 
j»crce])ts differ from free ideas just as after-jicreej^ts do : 
they are still sense bound and sense sustained (cf. ]>. 57). 
Nor can this complication be with any propriety identified 
either with llie association j^ertaining to iiii?mory or with 
that s|)ecially pertaining to ideatioji ; thoiigli, no doubt, 
tlie two processes — eouqdication and avssoeialion — arc 
gouo1i<*alI', continuous, as aro tlnwr respeeti\o coihstituenta, 
nascent and free itleas.-^ H’lie wliole eoiu>e of peircj)tual 
integration being determined and sustained by subjective 
interest, involves from the outset, as we luu'e seen, con- 
current (»onative impulses ; and thus the same assimilation 
tliat results ij' familiarity and prc])erception on the 
subjective side results in facility and tmrpohc on the 
conative. Knowing immediately what to do is liere the 
best evidence of knowing irhiit there is to do with; 
the moth that files into tlio candle has assuredly no pre- 
jierccption of it, and does not act with purpose. Bearing 
this in mind, A^o may now^ see one way, and ]»robu])ly 
the earliest, in which lieil ideas become free. 

The contrast between the actual and tlie i)os.siblc cc n- 
stitutes, as we have seen, the main ditlerence between 
cxqKiriem’O at the jicrceptual and ex]>cri(‘me at tlio idea- 
tional stage. A subject coiilinod to tlu' burner le\cl knows 
not jet this diflerence. »Sufli knowledge is jjtluim'd not 
thruugli any quasi-mechaiiic'al iutcrai tion of j-ieseidations, 
but usually througli bitter experience. The cliiqitcr of 
accidents is the Bible of fools, it has been said; but we 
are all novices at first, and get wisdom chiefly by tlie 
method of trial and failunj. Tilings are not always 
different in wdiat to us are tlieir essential pro]'crtii‘s, Imt 
tlicy so difi’er from time to time. Be.'-eniblan< es aic luMHient 
enough to give us fainiliarily and conl'ocnce; jet 
uniformity is flecked by di\ersity, and lliwartetl intentions 
disclose possibilities for wbi<*li wc were not jucjuired. 
What w'as taken for sugar turns out to be salt ; what was 
seized as booty proves to be b.di. We (.aleli luany Jartai.s, 


» Hence thij i-arluM- process has hcci. irnincW “ 
on” (Stout, Anahdic Mvhuhmi, ^ 

animal association” (Thormlikc, Ainmd 
rntal Sivdif of Associolm^ Pmtrsst'n in 

7 and iJftJisim) But it seems i»ivlenil)lc tf) c-oiiliiu* the n-im .. 


properly connotes. 
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and so learn wariness in a rough school. In such wise 
j)reperception 3 displaced by the actual fact yield the 
“what” severed from the “that,” the “ideal” freed at 
length from the exclusive hold of the real In a new 
situation after such adventures the attitude assumed — ^if, 
for brevity, we describe it in terms of our own still more 
advanced experience — is of this sort: — “It is possibly 
sugar, in which cose I oat ; possibly salt, and then 1 don’t 
It may be a weasel, if so, I back ; it may be a rabbit, if 
it is, I spring.” Instead of unquestioned j^roj^erception 
that “makes the mouth water,” wo have the alteriiatiye 
jiossibilities present as “free ideas,” and action is in 
susiKjnse, the alternative courses, that is to say, again 
present only in idea. It is easy to see how in such 
situations one free idea, a “what” sundered from its 
“ that,” will tend to loosen the sensory ties of alternative, 
still iinj)licit ideas. On the cognitive side, from immediate 
assimilation an advance is made towards mediate cognition, 
towards comparison ; on the active side there is advance 
from impulsive action towards deliberate action.^ 

Wo conclude, then, that implicit ideas — the products of 
assimilation, and integrated as such in complex jiercepts 
and the motor co-ordinations to which they lead — are more 
likely to omorge as free ideas the more this iKjrcoptual 
complexity increase ■». Perception in the lower animals, 
who give no sigin of either memory or ideation, has 
apjjarcutly no such complexity. A fish, for cxamjde, can 
feel, siiKjll, taste, see, and even liear, but w’e cariiiot assume 
solely on that account that it has any i^ercepts to wdiich 
its live senses contribute, as they do to our j>ercept, say, of 
an orange or a po])pcrmint. Taking voluntary iiinveinonis 
as the index of ]Hychical life, it would seem that the fish’.s 
movoments arc insligabid and guided by its senses not 
collectively but se])arat(j]y. Thus a dog-fisli, according to 
Steiner, seeks its food exclusively by scent ; so that when 
its olfact )ry bullw are severed, nr the fore-brain, in which 
they end, is destroyed, it ceases to feed sj)ontanoously. 
The car]), on the other liaud, appears to search for its 
food wholly under the guidance of sight, and continues to 
do so just as well when the fore-brain is removed, the 
mid'braiii, whence the o])tic nerves spring, seeming to Ikj 
the chief scat of what intelligence it has.^ Again, Jlatesoii 
observes : “ There can bo no doubt that soles also perceive 
objects a])|)roa?hiiig them, for they bury themselves if a 
stroke at tliem is made with a landing-net ; yet they liavc 
no recognition of a worm hanging by a thread immediately 
over tlioir Jieatls, and w'ill not take it oven if it touch 
them, but continue to feel for it aimkMsly on the bottom 
of the tank, being aw'aro of its presence by the sense of 
smoll."^ To this inability to combine simple jiercepts into 
one coin[)lex ])erco})t of a single object or situation w'e may 
reasonably attribute the fisli’s lack of true ideas, and con- 
sequent lack of sagacity. The sagacity even of the higher 
animals does not amount to “general intelligence,” such 
as enables a child “ to put two and two together,” as we 
say, whatever “ two and two ” may stand for. 8o far as 
life consists of a series of definite situations and definite 
acts, so far the tilings done or detilt with together, the 
contents of the several ybet or concentrations of attention, 
form so many integrated and comparatively isolated whole.s. 
Bound the more complicated of these, and closely connected 
with them, free ideas arise as sporadic groups, making 
possible those “lucid intervals,” those fitful gleams of 

^ Some liglit w pcriiaps licre llirown on the reciprocal relation of 
“association by contrast” and “association by similarity ” os severally 
the diflbrcntiatioii of partial similars and the integration of partial 
dissimilars. 

® J. Steiner, JHe Functumen des CerUralnervenitylcms 2te 

Abth. Dio Fische, 1888, pp. 60, 126, 19 f., 101. 

• W. Bateson, “The Sense-Organs and Perceptions of Fishes,” 
Joum, of the Marine Bid, Jmoc., 1890, p. 239. 
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intelligence in the very heat of action, which occasionally 
interrupt the prevailing irrationality of the brutes. And 
as we cannot credit even the higher animals with general 
trains of ideas, just as little can we credit them with a 
continuous memory: indeed, it is questionable how far 
memory of the jiast, as past, belongs to them at all For 
they live entirely in an upstream, ex|)ectant attitude, and 
it is in this aspect that “ free ideas ” arise when they arise 
at all. We cannot imagine a dog regretting, like one of 
Punch’s heroes, that ho “did not have another slice of 
that mutton.” * 

The free idea (a) then at its first emergence has neither 
an a^ignablo position in a memory-record, as Uj or nor 
has it a definite relation as a “ generic idea ” to possible 
s|)ecializatious such as a! or a\ These further develoi)- 
ineuts have been dealt with in the earlier article (cf. pp. 
60-G3), the former as “contiguous association” deter- 
mined by the successive movements of attention, the latter 
as so-called “association of similars,” the joint result o£ 
assimilation and contiguity. 

Two or throe suiiplomontary remarks seem, however, called for. 
First, the exeduaively successional character of contiguous associa- 
tion has recently been denied, and its exclusively simultaneou-s 
character maintained instead. It is at once obvious tliut this 
opposition of succession and simultaneity cannot be jiressed so an 
to exclude duration and reduce the whole process to an iiistan- 
iaiicous event. Nor is there any ground for saying that there 
is n fixed and even distribution of attention to wliatever is 
simultaneously presented ; facets all point the other way. Still, 
though wo cannot exclude the notion of jirocess from consciousness, 
we may say that jirosontations nttcmlcd to together bccomo j>rQ 
tavto a new whole, are synthesized or complicated. Such piimary 
synthesis leads not to an association of nieos, but rather to tho 
formation of one percept, wdiich may become eventually a free idea. 
The disconcerted prc}»cre(‘pt)on wdiich sets this free may likewisa 
liberate a similar or contrasting idei, but it w ill not residve either 
complex into the several “ideas” of its sensory or motor eon- 
stituonts, with w^hich only tlie psychologist is fainiliar. The 
actual recurrence of some of tlicsc constituents may again reinstate 
the rest, not, however, as memories oi* as “thoughts,” but only as 
tied ideas in a renewed perception. 

Secondly, it has become usual to distinguish the association of 
contiguous cxjKjricnccs aud the .so-called association of similars or 
miposites as resjiectivcly external and intei’iial/orins of association. 
The new torraiiiology is illuminating : the substitution of forim 
for laws marks the abandonment of the old notion that association 
w’as by “ailliesinn” of the contiguous and “ attnictioii ” of the 
similar. Wc arc thus left to find the cause of association in 
interested attention *, and that, wo may safely say, is an adequate, 
and ajiparently the sole adeejnate, caiisp for the two commonly 
recognized forms of external association, the so-called simidtancous 
and the succnssivc. But thc.so two arc certainly not co-ordinate ; 
and if our analysis be sound, the former for wdiicdi wo w’ould 
retain the Ilerbartian term eomjilication— yields us not members 
of an a-isociation but a member for association. So far, then, wo 
should have but one furrn of associiition, that of the sucecssivH 
contents of focalized attention; and hut one result, which in the 
earlier article was called the representation or memory coutiiiuiini,'^ 
in contrast to the primary or ])vospntation continuuin, wdienco its 
<-on.stitncnts arise ((tf. ]>. 60). Tnrniiig now to the distinction of 
external and intHrnal, it at once strikes the unprejudiced mind that 
“internal association” is soiripthing of an anomaly, since the very 
notion of association inj])lics externality. Also, on closer inspection 
w'hat wc find is not an association of similars or o])posltGS a.a 
such, blit — somethin" quite distinct — a similarity or coutrnst of 
associates ; of ideas, that is to s-iy, which are contiguous members 
of the memory for ex})cricnce) continuuin, or of ideas which have 
become contiguous through its reduplication. 

Experimental Investkutions concerning Memory 
AND Association. 

Of the vast mass of cxixsrimcntal work undertaken in 
recent years, that relating to memory and association is. 

* Cf. Stout, Manv^ of Psychology, 1899, vol. ii. ch. i. ; also F. H. 
Bradley, “Memory and Inference,” Mind, 1899, pp. 145 ff. ; and 
especially Thorndike, A niiml Intelligence, cited aliovc, a most original 
and important contribution to comparative psychology. 

^ Expcrienec-coutinuum would pelliaps lie a better name, since it is 
only a preliminary to a true memory-record, as w^e shall presently sec. 
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probably the most imiK)rtant. A brief account of some of 
it is therefore offered at this iK)iut, by May of illustrating 
the character of the “ now iwychology/* 

The learning and retaining of a sttinza of poetry, say, is 
obviously a function of many variables, such as Iho mode 
of presentation (whether the M^ords are heard only, or 
heard and seen, or both heard, scon, and si>okon aloud), 
the length, familiarity with the words and ideas use<l, the 
number of reiHjtitions, the attention given, &c. aniiliarity 
of course implies previous learning and retaining; tlm 
first essential, therefore, in any altenipt to study thcKe 
processes from the beginning, is the exclusion of tliis 
factor. Accordingly Ebbiiighaus, the pioneer in exiicri- 
luents of this kiiid,^ devised tins new matejial, w'liic.li is 
now regularly ciiii>loyed, namely, closed moiKisyllables^ 
not themselves w'ords, and strung together promiscuouHly 
into lilies of iixed length so as never to form words : Aa?/, 
2 X)r, su/, wf\ </iidy ikc., is an instance of such ‘*seme* 
less verses.” With very sliglit attention most persons 
w^ould bo able to reproduce three or four such syllables on 
a single reading or hearing ; aiul by greater coiK-entration 
six or seven might bo so reproduced. Tliis inaxiuium, 
called sometimes the “span of ])rehciision,” liai Ijeen 
repeatedly made tlie subject of spcscial iii(j[uiry. in idiots 
it is fouiul, as might 1)C exi)ccted, remarkably low ; in 
school children it increases rapidly between the ages of 
4*ight and fourteen, and then remains alnawt stationary, 
individual differences being small (ompared witli the 
striking difl'eremes that apt»car when longer lines make 
retiotitious necessary.’^ This comparatively constant sj»an of 
]»rehensiou is doubtless clos(ily connccUal willi certain otlicr 
[isythical constants, siioli as the duration of tlie psychical 
present and of the primary memory-image, the tcnij^o 
movements of attention (ji. Cri), (tc. 'riiere are isotated 
investigations of these several conditions, l)ut the subjcr*t as 
a w’liole still awaits systematic treatment.’* That it is not 
w^anting in interest is cvi<lent when avc consider that if 
our span of prehension were enlarg(!d, a (‘oiTes])onding 
increase in the variety and range of metre and rhyme in 
]ioetry, of “pliraso ” in music, and of evolution in the dante 
would lie possible. The limits at ]>resent imiKiscd on 
these and like comjdcxitios find their ultimate cxj»lanatiou 
in the constants just mentioned. 

^Vith linos of greater length than seven syllables some 
ie[K5tition is requisite before they can bo said correctly : 1 
the nuinlier of such repetitions w^as found by ICbbinghaus 
to increase very rapidly with the number of syllables to 
1)0 learnt, lii his own case, for lines of 12, IG, 24, 3G 
syllables the rciietitions necessary w^ere on the average 
16 ‘6, 30, 44, 55 respectively. Thus for a line exceed- 
ing in length that of the s])aii of prehension only about 
five times, he required fifty-five times as many repetitions, 
if wHi may call the single presentation of the syllables a 
“ reqietition.” Substituting ixietry for gibteish of equal 
amount, Ebbiiighaus found that one-tenth the number of 
rei)otition8 sufficed; the enormous saving thus effected 
showing how numerous and intimate are the ready-made 
associations that “rhyme and reason” involve. But at 
one and the same time to memorize five verses even of 
sense requires more than five times as iminy rciictitions 
as the memorizing of one. Two or three lines of inquiry 

^ H. Elibinghaus, “Uober das G^dUchtniss : Uiitersachungen tw 
t)XY)erimeutcllen Psychologic,” 1885, 

“ Cf. J. Jacobs aiul F. Oaltoii on the “Span of Prehension,” Mind, 
1887, pp. 76 ff.; Bourdon, “Influence dc rdgo sur la nidmorio iiuni6- 
diate.” Hev, PhU, xxxviii., 1894, pp. 148 ff. 

*Cf. Dietze, “ Unteranchimgcn ttber den Umfangdes Bewuastsoina 
11.S.W.,” PhU. Slvdkn, 1885, pp. 862 ff.; L. W. Stem, “Psychische 
Pr^iizzeit,” ZtscJir. f. PsychoUtgie, xiii. 1897, pp. 825 ff.; Danitds, 

Memory Afterimoge nnd Attention,” Am, J, of Psydwlrm, vi., 1893. 
pp. 568 ff. ^ a i ^ 


hero present themselves, c.//., (i.) jis to the comparative 
value of successive repetitions when several arc taken 
together ; (ii.) as to retention after an interval, as (a) a 
function of the number of repetitions previously made, 
and as (6) a function of the time ; (iii.) as to the iesp.ective 
effects of more or less cumulating, or more or ler.s 
distributing, ilic repetitions, on the number of lhe;;o 
required. 

(i.) It is at once obvious that beyond a certain point 
exhaustion of attention renders further reiietilioii for a 
time futile ; thus Ebbiiighaus found 04 reiu'iitions at one 
sitting of six IG-syllable nonsense verses, a lasting 
some three-quarters of an hour, “was a^it to bring on 
asthenia, a sort of ejiilcptic aura, and the like”! But 
keeping well within this heroic limit, a certain “laAv of 
iliminishing return,” to use an economic analogy, discloses 
itself. Thus taking a line of 10 syllaliles, tlie number of 
syllables ro])roduced correctly and in tlu'ir proper ordei*, 
after 1, 3, G, \\ and 12 “repetitions,” were 2*2, 2‘r), 2‘S, 
3*4, 3*‘J respectively, as the averages of a K*ries (ff e\])cri- 
inciits with each of eight ]>ersons.-^ “The first repetition 
is undoubtedly the best,” assuming, of course, lliat the 
subjects start with their attention fully com cntrateil. 
Some iKjrsuns naturally do this, many do not : the experi- 
menter has therefore to lake special precautions to secuie 
uniformity in this rcsjiect. 

(ii.) (a) On relearning a liia* after an iuti'ixal of 
twenty-four hours there was in Ebbiiighaus’s case an 
a.\(‘rage saving of one rcj.etition for every tlnee made the 
<lay before. A line of IG syllables, for example, reciuiicd 
some 30 lepetitions, and could then be sabl off ( uncclly. 
If only 8 riqctitions were taken at first, the line being 
“ uiulerleariit,” it i)robably ai)peared quite stiange the 
iitixt (lay, yet tJie j/iojortlonal saving was no less; on 
the other hand, if an additional .30 ic]>etitions followed 
iininedialcly on lla^ first, the line being “doubly h'aint,” in 
spite of the familiarity next day apparent, the \)roporlional 
saving w’?^( no greater. The ahmlufc saving would, ()f 
course, be less. AVe are so far led to infer that the 
stronger associations effected by many re]>elilions at one 
time fall off more rapidly than weaker associations effeded 
by fewer repetitions in the same way. TTevbart in his 
I “psychical dynamics” — infiucnced probably by physic al 
analogies— conjectured that the “ sinking ” or “ inhibition * 
of ]>rcscntations generally was pro])oriional to their in- 
tensity : the less there was to sink, the slower the sinking 
became. Becent ex]ieriiiieiits certainly jioint in this direc- 
tion. (4) As to retention as a function of llie time — we all 
know" that memories fade with lime, but not at what prcci)e 
rate. Ebbiiighaus, by a series of prolonged cxi^Lriments 
ascertained the rate to be pro]»ortional to the logarithm of 
tho time — a result already inq filed in that connecting 
retention and intensity ; albeit iii inquiries of this kind 
independent confirmation is always of value. 

(iii.) Had the ])roj)ortional saving just described held 
good indefinitely, some 100 rejictitions of the IG syllables 
at one time should have dis])em’cd witli any furtluM* 
re|)etitioii twenty-four hours afterwards; whereas, in fin 1, 
this result scoiiicd never attainable. Deyomi a (.ertain 
degree of accumulation, an ever-diminishing return \uis 
manifest, and that a])parently short of the stage' at whicli 
exhaustion of attention began to be felt. But, contrariwise, 


* W. G. Smith, “Tlie Tlacc. of Ucix:titioii in Monioi y,” 
nn\, 1896, pp. 20 ff. The risurL*.s given are iiiuiiu’stioh.-iMy lew, , 
as the writer i»oiuts out, in consc<iuence of the inethoU aut 

partly, a.s his detailed tahles show% in conseqm-nie of the Jjix mleii- 
tioii of three out of his eight .subjects. Object ions laiu- bcui takni 
to tho i)lan of this investigation, but it is <l()i]btfiil it they 
the result here inentioiieil. Of. Jost, “Die As.sociiition.s-t<'s ig a*i 
ihrer Abhiingigkoit von dcr Vertheilung der Wiederholungeii, . 

f, Psycholojie, xiv. pp. 455 ff. 
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when the repetitions were distributed over several days, an 
ever-increasing efficiency was then the result. Thus, for 
Ebbinghaus, 38 rejjetitions spread over three days were 
as effective as 68 taken together. ITie results of careful 
exjxjriments by Jost with two different subjects, using 
G. E. Muller’s “method of telling” (to be described 
later on), arc still more conclusive. CompM*ing 8 re^- 
titions on three successive days with 4 repetitions on six, 
and 2 on twelve, the efficiencies, tested twenty-four hours 
later, were respectively as 11*5, 35, and 54 ; and probably, 
as Jost surmises, the effect of the maximum distribution — 
single “ repetition ” on twenty-four successive days — w*ould 
have been more advantageous still, securing in fact the 
Huj 3 eriority of a first impression (cf. i. above) on every 
occasion. This result, again, is in ijart explained by the 
law of sinking already found. For if the sinking were 
simidy projiortional to the time, or were independent of the 
intensity, there would so far be no reason why one mode 
of distributing a given number of repetitions should be 
more economical than another. There is, however, 
another reason for this sui)eriority, less clearly implied, to 
w'hicli we shall come presently. 

Invariably, and almost of necessity, a more or less 
complex rhythmical articulation Incomes apparent as the 
syllables are rejieatcd, even wlitm — as in the improved 
methods of G. E. Muller and his cdlahorateur » — they arc 
presented singly and at regular intervals. A series of 
twelve syllables, for example, would be connecterl into 
six trochees, with a ciesura in the middle of the verse; 
while in eacli half of it the first and hist accented syllables 
would 1x5 s|K)cially cmidiasized ; thus : 

bam fis I hj[) tol | (jhi kCr || dub nilf | <fec. 

In trying to suppress this tendency and to rejxjat the 
syllables in a monotonous, staccato fashion, just as they 
were presented, the tempo^ though really unchanged, 
seemed to be distinctly quickened, a consequence, 
doubtless, of the greater effort involved. Moreover, 
the attempt, which wus seldom successful, about doublctl 
the numl)er of rei)C titions requii*ed for learning off, 
thereby showing how much is gained by this psychical 
organization of disconnected material. But the gain thus 
ensured was manifest in other ways. Each foot, whether 
dissyllabic or trisyllabic, l^came a new complex unit, the 
elements to be connected by successive association being 
tlioreby reduced to a half or a third, and the whole line 
seemingly shortCTied. The varied intonation, again, helped 
to fix the })la'*e of each foot in the verse, thus further 
facilitating the iniiid’s survey of tlie whole. Such a 
transformation can hardly be accounted for so long as 
retention and association are regarded as merely mechanical 
and passive i^roccsses. 

Psychical rliytljiu, i]j)on which we here touch, has also Iwen 
c\|)eriinentally iiiycstii'ated at great length, alike in its physio- 
logical, psycliological, and aesthetical o-spects. The tojiic is far 
too iiitrioate and unsettled for discussion here, yet two or three 
points may be noted in passing. Wo are not specially concemod 
with ohjeetiye rhythms, recurring senes of im})rcNsion8— that is to 
say, in which there arc actually |)criodic variations of intensity, 
interval, and the like. What is remarkable is that even a perfectly 
rej^ilar succession of sounds (or touches), qualitatively and quanti- 
tatively all alike, a series therefore devoid of all objective rhythm, 
is nevertheless aj)prehcndod as rhythmically groujied, provided 
the rate lies between the limits of about 0*8" and 0*14" The slower 
of these ratas leads to simjde groups of two, replaced by groups 
of four or eight as the rate increases; groiqis of three and six 
also occur, though less frequently. The average duration of the 
groups, whether these are large or small, is conq)aratively constant, 
measuring rather more than one second. The subject usually keeps 
time by tajw, nods, or other accompanying movements ; the pulse and 
respiration are also implicated. Those organic rhythms have even 
been regarded as the prime source of all iMVchical rhythm and of 
its manifold assthetic effects. Some connexion there is unquestion- 
ably. As the decimal system corresiionds to our possession of ten 
fm^s, and our movements to the structure of our limbs, so here 
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we may assume that physiological processes fix the limits within 
which psychical rhythm is possible, but yet may be as little an 
adequate cause of it or its developments as tingen are of arithmetic, 
or legs of an Irish jig. In motor rhyriims, such as the last, the 
initiative is obviously ^ychioal, and the res^atory and other peri- 
odic organic processes simply follow suit. And even sensory rhythms 
can often be varied at the subject’s own ohoioe, or on the suggestion 
of another ; and then again the breathing is altered in consequence. 
Familiar instances of such procedure are to be found in the 
** tunes” so readily attributed to the puff of a locomotive, to the 
churning of a steamer’s screw, and the like. Psychical rhythm, 
then, wo may conclude, is due to attention or apperception, but 
the conditions determining it are many, and their relations very 
complex. If the presentations to be **rhythmized'’ (the rhyth- 
mizotntnon^ as the Germans say) succeed each other slowly, the 
length (or shall we say the breadth?) of the psychical present” 
tells one w'ay : the first impression is below the tlireshold when the 
third appears. If they arrive ramdly, their intensity and duration 
and the span of prehension tell another way ; for it is essential 
that they retain their individual distinctness, and only so many 
can be grAs^tod at once. But if the series continue long enough 
or be frequently experienced, 8ub-grouj|)8 may be treated as indi- 
viduals; and indeed till some facility is acquired, the subject 
attending is aware of no rhythm. In the act of attention itself 
there are ])bases, in so far as expwtation involves preadjustmeut 
to what is con)ing : usually the iirst members of a tact are pre- 
dominant, and the rhythm tends to “fall” ; several alternations 
of accent within a complex rhythnno whole are of course still 
compatible with this. But it is ini|)ortant to note that, whether 
simple or conqdex, the rhythm is an intuited unity as truly as 
a geometrical figure may be. Unlike a geometrical figure, how- 
ever, it rarely or never has symmetry. Wo cannot reverse a tune 
and obtain an effect comj)aral3lc with that obtained by reprinting 
the score backwards in line with the origjnal. Wc now }ia8s to a 
I question in which the jisychologicul l>eanng of this fact becomes 
apparent.' 

But first a new method of dealing with memory- problems must 
be mentioned, in whicli the connexion between rhythmizing and 
memorizing lias been turned to account by the Gottingen ^isycholo- 
giste. Tlie method of Kbbinghaus consisted in ascertaining the 
rejietitions saved in consequence of previous repetitions, when the 
verse was relearnt some iixed time later. Hence this method is 
called the learning method or the method of saving. When, a 
given time after a certain numlx^r of repetitions (say) in trochaic 
iiieasure, the subject is confronted with one of tlie accented syllables 
and asked to name the unaccented syllable that belongs to it. be 
will answer sometimes rightly, sometimes wrongly, and sometimes 
be unable to answ'cr at all. This, the new, method is therefore 
named Treffer-melhode, the mctliod of “shots,” or, let us say, the 
telling method. It enables the experimental’ to obtain far more 
insight into details than was possible before, for the “misses” as 
well os the “liits” are instructive. Moreover, by measuring thi» 
time of cacli answer {Trefferzeit) and comparing tbc.se times together, 
much can be learnt ; in stronger or recent associations, for example, 
the answers being (juie.kcr than in weaker or older ones. 

Does asscKuation work forwards only or backwards also, 
as the middle link of a chain, when lifted, raises the 
contiguous links on either side of it? This is certainly 
not the case when the forward direction makes sense, 
but with nonsense verses, if the mechanical analogy is 
a sound one, such reversal is to lie cxiiected. For here 
there are none of the obstructing associations which 
“rhyme and reason” imply. In learning a verse back- 
wards Ebbinghaus found a saving of 12*4 iX5r cent, of the 
time originally taken up in learning it forwards. A saving 
almost os great (10*4 jier cent.) was effected by relearning 
a like verse forward.^, but skipping one syllable : the order 
of syllables, that is to say, being 1, 3, 5, « • • 15, 2, 4 
• • • • 16. Even when learning tmekwards and skipping 
one syllable, Ebbinghaus found a saving of 5 per cent 
But the number of his experiments (four) was too few to 
give this result much value, as he fully admits. These 
experiments as a whole, then, might incline us to suppose 


^ Tlie following are among the more important papers on rhythm : — 
J. L. Bolton, “Rhythm,” Am* J. qf Payckologyt 1894, pp. 145 ff.; E. 
E, Meumann, “ Untersuchungen x. Psyeholo^e n. Aesthetlk des 
Rhythmus,” PhU* Sludien, x., 1894, pp. 249 ff., 893 ff. ; M. K. Smith, 
“ Rhythmus nnd Arbeit,” PhU* StudUn, xvl., 1900, pp. 71 ff., 197 ff. ; 
Afheit und Rh/ythmus, 1899, by K. Bucher, a well-fcnpwn economist, 
bringing out the teleological aspeefl of rhythm. 
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that association does work in both directions, though the 
connexions backwards are considerably weaker. But if so 
the associations both ways sliould be alike at least in form 
— continuous, that is to say, backwards, d c b a, as well as 
forwards, abed. The facts at present available arc, 
however, against this. In two or three lumdred exficri- 
ments by Miiller and Pilzecker, versos of twelve syllables 
were repeated a set number of times in anapaestic measure 
— accented, that is to say, on tlie 3rd, Cth, 9th, and 
12th. After a fixed interval the siibjexjt, confronted 
with one of the accented syllables, mentioned any of the 
other syllables %hich it called to mind. Now the oases 
in which the syllable imm^mUly preceding was revived 
were only about half as frequent as those in which the 
syllable next hat one preceding wm revived ; the time of 
telling (Trefferzeit) for the latter was also shorter. This 
result is incompatible wdth the theory of continuous back- 
ward association, but it is readily explained by the fac^t 
that the group of three syllables had become one complex 
whole, and it shows that the tendency to reinstate the 
initial memlKsr of the group is stronger than that to 
reinstate the middle. The saving ctfected in Ebbing- 
haus’s experiment is also thus explained.^ 

A somewhat paradoxical situation is brought to light 
when the method of saving and the method of telling 
are used together. In the exiKsrirnents by Jost, mcntiouctl 
above, tw’o series of verses were rciicated thirty times; 
after an interval of tw^enty-four hours one series w^as tested 
by the first method and the other by the second. Two 
new series w’ere thou taken : tin? first Tvpc'atod four times, 
and aftnr an interval of a minute tested by the first 
method ; the other was then retHjated in like manner, and 
tested after the same interval by the second method. 
The old series •was found (by the method of saving) 
to require on an average 5*85 req editions for relearn- 
ing, and the new" 9*6 ; yet on the methcxl of telling, 
the now series yielded 2*7 “hits,” with an average 
time of about second for eacli, while the old yielded 
only *9 “hits,” with an average, time of 4i seconds 
for each. Thus one may lx?, able to rejn’odiK^e relatively 
little of a given subject-matter, and yet i*e<iuire only a 
few repetitions in order to learn it off anew ; on the other 
hand, one ina}" know* relatively much, and still find many 
more reiietitions rocpiisite for such complete learning. The 
“ tige ” of the associations is then important. Other things 
being equal, we may conclude that each fresh re^ictition 
effects more for old associations than for recent ones. It 
might be siipjiosed that the strength of the old associations 
was more uniform and on the average greater than the 
strength of the new ; so that while none of the ohl wrere 
far below the threshold, few*, if any, were above it; 
whereas more of the new might lie above the threshold 
though the majority had lajAsed entirely. And the latter 
would certainly bo the case if the subject of exix?riment 
tried to make sure of a few “hits,”. and paid no attention 
to the rest of the series. Due care was, how*ever, taken 
that the ends of experiment should not in this w*ay lx? 
defeated. Also, there is ample evidence to show that the 
supposed greater uniformity in strength of old associations 
is not, in f^t, the rule. We seem left, then, to conjecture 
that the difference is the effect of the process of assimi- 
lation working subconsciously, that psychical asjwct of 
nervous growth which Professior James has somewhere 
aptly characterized by saying that “ we learn to skate in 
summer and to swim in winter,” It continually happens 
that we can recognize connexions that we are quite unable 
to reproduce. To the diminished “ strength ” of an associa- 

^ There are etiU other forms of what seems at first sight to l)e 
ri^pfOBsive assooiation, but none that do not admit of explanation 
withont this assumpUon. • 
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tion, as tested by the method of telling, there may then 
quite well Ih? an equivalent set-off in more develoiied assimi- 
lation. As a sood germinates it has loss latent energy, but 
this is replaced by growth in root and stem : similar rela- 
tions may obtain when an old association is said merely to 
lose “strength.” On the other hand — within the range 
of the primary memory-image — we can often reproduce 
what after a longer interval we should fail to recognize. 
Wo seem warranted, then, in concluding that this concep- 
tion of “association-strength,” so freely used by G. E. 
Muller and his co-workers, requires more? analysis than 
it has yet received. The two factors which tJicir methods 
disclose in it appear to confirm the distinction we have 
already made l)ctwcen impressions and free ideas. Tlicy 
help us also to understand, further, the snix?riority of di.s- 
tributed over cumulated repetition, of “inwardly digest- 
ing ” over “ cram.” 

Objkctr of ITigukr Ouper: their Analysis 
AND Genesis. 

By transj^iosing a tune from one key to another we may 
obtain two entirely diverse aggregates of notes, and yet 
the melody may remain unchanged. On tlic otliei* hand, 
by varying tlie order of the nol(‘s two distinct tunes may 
result from the same collcctir)ii of tones. Sense furnisbes 
merely the parts : whence, tljen, this identity of the whole 
in spite of their diversity, this diversity of tlie whole in spite 
of their identity 1 From the sameness or difference of the 
.several “intervals,” it is replied. But the answer is in- 
sufficient ; foi* the tune is a unity, not a mere series, and, 
further, •with ev(?ry interval tlic same jiroblem recurs. For 
the interval, too, is a whole, though a simple one: it does 
not nocessiirily cliangc with a change of its constituents, 
nor remain the same as lotig as their distance is unaltered. 
Feelings and “associations,” again, cannot account for the 
result, inasmuch as such accomi>animents are nf>t invari- 
ably present : moreover, they obviously jiresupposo the 
melody instead of producing it. Of such complex wholes 
or combinations — as distinct from mere aggregates or 
collections — tbere are many forms; as, for exam] )lc, geo- 
metrical figures and patterns, motions and other changes, 
numbers, logical connexions, kv. In view* of this variety it 
seems to strike the unprejudiced as wild to ex])ect that “ the 
progress of psychophysics” may disclose an cxi»lanation of 
such combinations conforming to the old scholastic maxim, 
Xihil eat in intelhctu (piod vov faerit 2irimi senm. Yet 

holies of such a genenifio mfiiivoca are entertained ! “ 
Meanwhile tlio “old jisychology,” at any rate, is content to 
regard such complex wholes as \vc liaxe already done 
(pp. 79, 80) — as new presentations, that is to say : the 
products, not of a quasi-mechanical interaction of their 
constituents, but of intellectual synthesis. 

W^hat is here said of the combinations whereby the 
items of an aggregate are construed as ]>arts of a whole 
hohls equally of the comparisons whereby sin*b items are 
related, as like or unlike, conqiatiblc or incomi)atible. 
Before either combination or comparison is possible, such 
items or particulars must be “given.” But it is con- 
ceivable that they should he given and no intellectual 
synthesis ensue; such a consciousness has been happily 
named anoetic,^ Whether or no it actually exists is 
another matter *. it is a coueeivable limit, and lias the 
theoretical usefulness of limiting concojitioiis generally. 
But relative iivoesie suffices here. SupjKiso, then, we IniM . 
(a) ife7n, a sound; item^ ditto; ditto; or (A) iftin, 

blue ; iteniy green. The sensationalist, from Tluinc «mw'ar<ls 
has complained that he does not fin d in th e one case a 

3Cf. F. Schumaini, “Zur Psydiologie dcr ZeitmisclKUiiing, ’ 

JSjfacAr. /. Psydidugie, xvii. pp. 130, 136. 

» G. F. Stout, Analytic Psychology, i. PP- wn 
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further item ; total three; nor in the other a further item : 
•anlikeness. After vainly seeking the living whole among 
the dead ]:)articulars, ho next surmises that they generate 
it by their conjoint action ! But whence this notion of 
‘‘action”; and how, if such disjecta me7nbra suffice, do 
they so often fail of their effect, so that wo cannot “ see 
the wood for the trees ” ! Combinations and com])arison8 
then, we conclude, are not given, but “grounded ” on what 
is given, and is thus their fmdaimnium. Hence Meinong, 
who has studied the ijsychology of intellection with 
esjiecial care, has called the new presentations, due to 
this process of “grounding” {Fmidiren)^ “objects of a 
higher oriler,” or ideal objects.^ They have validity in 
resi)ect of the i>articulars on wliich they are grounded, but 
not reality as data existing for perception alongside of 
such particulars. 

The reader will Jiere bo reminded of lluiiio’a distinction between 
knowledge and j»rob;ibility. llis four iihilosojdiical relations, 
“which, dei»t*ii<Iiiig solely upon ideas, can be tho objects of know- 
ledge and cfo’tainty—rcscmblanco, continuity, degrees in quality, 
and ]>roi)ortioii.s in quantit}^ or number ” — arc objects of liigber order, 
and ideal. “The other tlii-ee, wliich dejieiid not uj ion the idea, 
and may be absent or present even while that remains the same ** 
-namely, identity, the situations in time and jilace, and causation 
— are thus oliviously not tlie i csult of grounding or moijsw merely, 
iiro not ideal but tmpirkal, and have, that is to say, existential 
import. In fact, the second of these, the situations, though they 
iiujily synthesis in the wider sense in which all complex pcrccjdion 
<loos, do not ijivolvo intellectual syiilhosis at all : are neither ideal 
cumbinatioiis nor ideal relations. And sinco such tem])oraI and 
spatial situiitious enter into both the other tw<» —numerical identity 
aud causation — tho mixed, a character of these is obvious. 
Whatever be the defects of Hume’s psychology, his cdassilication 
of relations is so far sound, and its cjustcmologieal importiineo can 
hardly bt; overratoil. It is accordingly to be regretted that the 
one vague term “relation” docs not allow us to make ilicso dis- 
tinctions more precis *. The (.Jerrnaii language, with tho two terms 
rcrhdllnifin umi Ikziehu)i>y, can do more. 

Wliou we say that two “contents” jwo similar, and 
when too tliey admit of analysis, we can, if need Ikj, 
eiiumorate certain elements as the ground of their jiartial 
likeness, and certain others as maintaining tlioir partial 
diversity. \Ve may further say that, abstracting from 
these last, wc can regard the iniints of resciublance as 
eoustitiitiiig a general class to which the two contents 
belong as sjiecific instances. But how is either comparison 
or abstraction ])ossiblo when the two resembling contents 
ap[)ear as simple, and so far unanalysable? Instances, of 
course, are familiar to every one : thus wc call red and 
orange colours, and say they resemble each other more 
than do rod and blue. In presence of this question 
logician.^ and psychologists are apt to be at loggerheads. 
The logician maintains that abstraction and resemblance 
(as distinct from qualitative identity) imply complexity ; 
and surely here he cannot bo gainsahl. Yet there ai-e the 
facts : reds and blues of sorts aud a w'hole scale of degrees 
of likeness and unlikeness; but no constituent parts, no 
assignable marks of identity or diversity, are forthcoming, 
such as we find when wc class sugar and salt together as 
solid or soluble, and pronounce them like in colour and 
, unlike in taste. Hero tho logician’s symbols a + b + c, 
+ ^ + have their counterparts: there — for the i)cr- 
cipiont’s consciousness at all events — they have not. We 
cannot “ consider and attend to either the sameness or the 
dilFerencos in ” rod and blue, as w^e can to the like or the 
unlike proi^ertics in salt and sugar. None the less it 
would Ik 5 hasty to conclude tliat colours or any given 
sensations are 8imi)le. In the first place, musical notas. 


* A. MohiOYig, “Uel>er Gegenstando hoherer Onlnuiig ii.8.w.,” 

Xtaclir. f, PsychoUnjie, xxi., 181)9, pp. 182ff. Special mention must be 
mtule of an earlier paper by C. v. Ehrenfels (“Ueber Gcstaltquali- 
taten,*' Viertdjahrsschr, /. wiaaemch. Philoaophie, 1890, pp. 249 ff.), 
round which the whole subsequent disenasion of this topic centres. 
Cf., too, Stout, opi, cit.f bk. i. ch. iii. 
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which were long taken to be so, can with due practice be 
{)ercoived as a complex of ground-tone and over-tones; 
and there is indirect evidence of still greater complexity 
in the case of many so-called tastes. Further, we are often 
struck by the likeness of complex wholes — two faces, say 
— long teforo we can discern the exact 2 X)ints of resem- 
blance. Still, so long as there is no iierceptible complexity 
in tlie individual presentations there can be no analysis of 
them and, therefore, neither abstraction nor comparison 
based upon it. Can wo find elsewhere the complexity 
that generalisation and comparison invariably imply ! 
This question has been already in tho main anticiimted 
(cf. pp. 77, 80), but ijorhaps with undue brevity. A word 
or two by w^ay of further exposition seems therefore 
desirable. 

Tliough colour may regarded as a general term 
applicable alike to red, green, aud blue, just as animal is a 
general term applicable alike to bird, beast, and fish, it is a 
mistake to infer that the processes arc the same because of 
this similarity in their products. Wc seem bound to di.s- 
tinguish between consciously logical or “ noetic ” processes 
and jirocesses that are unconsciously logical or “hyponoetic,” 
as wc may perhajis call them. In the former the sub- 
jective asi>ect is left aside ; in the latter it cannot be. 
The only common mark we can i»sycl)ologically assigii to 
colours is that they arc all seen, and to tones — as tho 
element of notes and noises — that tliey arc all heanl. So 
often as wo fcilk of tasting tastes, smelling smells, feeling 
tonc-hes, language leads us to l^car witness to this fact. 
When the sunset red changes to tlie twilight grey, 1 still 
see ; but wiien tho tluindor follows the lightning there is 
a double change, though not an absolute one : from seeing 
I pass to hearing, but I am sentient still. And if pro- 
I gressive difierentiation be the order of experience (cf. p. 42), 
then the “ universal ” sentience precedes tlie diflerentiations 
seeing, hearing, 4rc., and, again, the “ universal ” colour the 
differentiations, re<l, green, blue, Such “first uni- 

vorsals,” then, ai’O not reached ])y abstraction, but are 
given in the fundamental continuity of exporience, and 
their subsequent differentiation admits neither of definition 
nor the classification ap]»li<ablc to discrete complexes, 
which arc the material of logical coini>arisfm only. When 
red is pronounced liker or neai-cr to yellow' than it is to 
green, this is l^ecause a smaller cliangc is exp(jrienced in 
tlie transition from red to yellow' than in that from red tt> 
green, and because iii the latter yellow’ is reached and 
})assod before green ajqK3ars.- Proximity and resemblance 
arc, then, so far one and the same ; also Iiotli arc eipially 
relative, admit of the same indefinite gradation, and have 
the same limit in zero^ regarded cither as coincidence or 
identity. Tho concejition of “ distance between ” answers, 
then, to what wc have called a liyi>onfXJtic relation, and this 
is plainly distinct from the analysis of discrete complexes, 
with which, as said, noetic comparison is alone concerned ; 
the one implies and the other excludes the notion of con- 
tinuity and change — a fact which helps still further to 
distinguish the two. 

Emotion and Emotional Expression. 

Tlie nature of emotion and its relation to tlie various 
organic changes and bodily movements, commonly described 
as its expression or manifestation, have lieen continually 
under discussion since tlic apiicarancc in 1884 of tho 
notorious article, “ What is an Emotion ? ” in which Pro- 
fessor W. James ^ turned the view's of Common Sense ujisido 

® AHHumiag, of courne. that the (*,haiige is the KiinplcHt or cUrecteat 
possible, t.«., a change of “ colour proper ” without change of aaturation. 

® A/hwf, ix. pp. 188 if., anti, again, Princijdes of PaySioloffy^ch. xxv. 
Very similar views were advanced ^idepeiulciitly, aud almost at tho 
same time, hy the Danish physiologist, C. Lange : hence the name, 
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down. “Common Sense says: we lose our fortune, are 
sorry and weep ; we meet a bear, are frightened and run ; 
we are insulted by a rival, are angry and strike.” But, 
Professor James continues, “the hypothesis here to be 
defended says that this order of sequence is incorrect : that 
the one mental state is not immediately induced by the 
other, that the bodily manifestations must first be inter- 
jK>sed between, and that the more rational statement is 
that we feel sorry because wo cry, angry because we strike, 
afraid because we tremble, and not that we cry, strike, or 
tremble because we are sorry, angry, or fearful, as the case 
may be.” In a word, whereas it is commonly supposed 
that the emotion precedes and produces the expression, it 
seems here to be maintained that the expression precedes 
and produces the emotion. But the sequence denied in 
the first case Is a jisychological sequence, the sequence 
maintained in the second is a physiological sequence. The 
HubjeePs experiences of tlie bodily cxjn'cssions is here the 
emotion, and these are physically, not psychically, deter- 
mined. “ They are sensational processes,” says Professor 
James; “processes due to inward currents set up by 
physical happenings.” 

The new theory is, tlien, in part psychological, in part 
psychophysical. As to the first part, which the author 
calls “the vital ])oint of the whole theory,” it consists 
mainly in exjx)sing the ambiguity of the phrase “ bodily 
expression of an emotion ” — a phrase which is liable to mis- 
lead us into fancying that emotion, like thought, may be 
antecedent to, or iudei)endcnt of, any expression or utter- 
ance. My fear or anger may chance to bo expressive to 
another, but they ai*e of necessity impi'essive to me. “ A 
disembodied human emotion is a sheer nonentity.” In so 
far as I have a certain emotion, in so far I have “ the 
feelings of its bodily symptoms.” This is true, not to siiy 
trite ; but how do these symptoms arise ? AVitli this ques- 
tion \^'e pass to the psychophysical side of the theory, and 
here it becomes [)eridexing, and is itself jierplexed; for 
to this (question it is driven to retmu two distinct and 
divergent answ^ers. First, we are told that it is not the 
emotion that gives rise to the bodily exjaession, but that, 
on the contrary, “the bodily changes follow directly 
the i)erception of the existing fact,” it being beyond 
doubt “that objects do excite bodily changes by a pre- 
firganized mechanism.” Again: “Each emotion is,” for 
Professor James, “ a resultant of a sum of elements, and 
each element is caused by a physiological process of a sort 
already well known. The elements are all organic changes, 
and each of them is tlie reflex eflect of the exisimg objecty 
The old attempts at classification and description being 
contemptuously dismissed as belonging only to “ the lowest 
stage of science,” w»e are informed that now wo step from 
a superficial to a deep order of inquiry. “The ques- 
tions now are caused: ‘Just what changes does this 
object and what changes does that object excite V and 
‘ How come they to excite these particular changes, and 
not others 1 * ” But we have not had to w^ait for the 
James-Lange theory to raise these questions, and surely 
there are none that bring out its defects more glaringly. 
“Objects” that determine bodily changes by means of 
preorganized mechanism and witWt psychical inter- 
position might fairly be taken to be physical objects ; and 
indeed the whole process is expressly described as, reflex. 
But only very slovenly physiologists talk of “objects” 
exciting reflexes : it is inexact even to say that sensations 
do so. All that reflex action requires is a stimulus, 
“The essence of a reflex action,” says Foster, “consists in 
the transmutation, by means of the irritable protoplasm of 

Jamea-Lange theory, by which their views are now comniouly known. 
Of Lange’s work, a German translation, fTeftcr GmMhsbeweguTigeH : 
«»ie psychc^ysiologMie Studie, ^ published in 1887. 


a nerve-cell, of afferent into efferent impulses.” Let Pro- 
fessor James be confronted first by a chained bear and 
next by a bear at large : to the one object he presents a 
bun, and to the other a clean pair of heels ; or let him 
first be thrilled by a Beethoven symphony and then by a 
Eaphael Madonna. Will he now undertake to account, in 
terms of stimuli and their reflex eflects, for the very 
different results of the similar “ causes ” in the one case, or 
for the similar results of the very different “ causes ” in the 
other ? Such a challenge would certainly Ikj declined, and 
Professor James would remind us that in his nomenclature 
“ it is the total situation on which the reaction of tlie subject 
is made.” ^ But there is just a world of difference between 
“object” =• stimulus transformed by preorgan ize^l mcclianism 
into an efferent discharge, and “ object ” = total situation to 
which the subject reacts. The attomiit to cx]Jain emotion 
causally on the lines of the former meaning lands us in 
the conscious automaton theory, with which we must deal 
presently : this Professor James rejects. The latter mean- 
ing, on the other hand, involves the recognition of the 
subject’s attitude as essential to the leaction, and of this 
as detemuned by pleasure, pain, or by some “interest” 
resting ultimately on these. Such, with scarcely an ex- 
ception, lias always been, and still remains, the analysis of 
emotion in vogue among jisychologists. It brings to the 
fore a new (category, that of wor^ or value, one wholly 
extraneous to the physiologist’s domain, and repugnant to 
the mechanical analogies which are there in place. No 
doubt such a conception is attained only by reflection, but 
the exiKjriences from which it is drawn, the affective states, 
the conative tendencies of the subject experiencing, must 
first precede. From this central standjioint alone the 
objective situation has a w^orth which cxjilains the sub- 
ject’s attitude, and here alone can we find the clue which 
will enable us to answer the questions of cause that Pro- 
fessor James proi>ounds. 

The cxiHjriiiieiital investigations of Moaso, Lehmann, and 
others have shown that the vasomotor and such like bodily 
changes a<' aie prominent in emotional excitement are piesent also 
to some extent r. all forms of conscious activity. The more un- 
wonted and interesting the situation, the more dilVused movements 
predominate over movements that are purposive ; the further 
assimilation, both on the cognitive and the reactive side, has ad- 
vanced, the more diilusion is replaced by restriction niid ada])ta- 
I tion. But we are not warranted in separating these factors of 
voluntary activity into distinct )»roc, esses, as the jdiysiologist, for 
example, separates the functions of strij^ted and unstiiped muscle. 
Unless we are preywred to treat all activity as reflex— as the 
physiologist may quite well do, if he keep strictly to his own j»oint 
of view — it does not seem possible to regard emotional expression 
as BO much organic sensation with which jmrjioaivc movement has 
nothing to do. No doubt this connexion of vegetal and animal 
functions remains one of the obscurest in all j»sycho-hiology, 
though its teleological fitness is obvious enough. 

Nevertheless, Professor James’s main jjosition is that an 
emotion is but a sum of organic sensations ; and in order 
to establish this he is led to the second and very diflerent 
statement which we have now to examine. Here, so far 
from suggesting inquiries as to the “ objects ” that excite 
emotion, his j)oint is to maintain that in so far as the 
bodily cause is sot up, he the means what they may, in so 
far the emotion is present. And here, at length, the con- 
tention is explicit : Emotions are a certain complex of 
organic sensations, and such comj>lexes are emotions : the 
two are not merely coexistent, they are identical. The 
exciting object is thus, after all, physiological ; that is to 
say, it is whatever stimulus sets uj) the sensations. It 
cannot be psychological, “ the total situation for t ic 


^ “ Physical Basis of Emotion,” Paychnlofjit'cil bMM, !’• 

lu this reply to criticisms Professor James is sui»i»ose« o 
modified his 4ws: it wouM U* nearer the truth U, say that he luus 
made admissions incompatihlo with them. 

» Text-Book of PsyMogy^ 1890, p. 
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reacting subject/’ for in this sense the emotion, it is 
maintained, may be “objectless” In support of his 
lX)8ition Professor James first of all cites pathological 
cases of such objectless emotion. He next follows up 
these with accounts of other cases in which emotional 
a^mthy seemed to keep pace with sensory anaesthesia, 
arguing that, according to his theory, a subject absolutely 
anaesthetic should also be incapable of emotion, although 
“ emotion-inspiring objects might evoke the usual bodily 
expression from him.” Whether any testimony from 
lunatics, hypnotics, and other minds diseased could 
suffice to establish this novel doctrine is questionable : 
that the evidence so far adduced is insufficient, Pro- 
fessor James seems himself to allow. There are some 
four or five of the aj>athetic cases altogether : three 
of them are regarded by the mental pathologists who 
describe them as adverse to Professor Jama’s theory.^ Of 
the fourth case, reported by a |jathologist on Professor 
James's side, the latter himself candidly ol^rves, “We 
must remember that the patient’s inemotivity may have 
l)een a co-ordinate result with the anaesthesia of his neural 
lesions, and not the amesthesia’s mere effect.^ This 
missing link in the argument is supplied by the experi- 
ments of Professor Sherrington,^ and these show conclu- 
sively that normal emotional states are ixxssible along 
with complete visceral anaesthesia. As to emotional 
excitement induced by intoxication or disease, and so far 
yroundleee^ the most that can safely be said is that the 
object may be vague, ill-defined, and shifting, but not that 
it is absent altogether. States of physical exaltation, de- 
l)ression, or irritability readily arouse by association 
appropriate ironpee of imagery; only when they fail of 
this are we entitled U) say that there is no object, and 
then we must add that there is also no emotion. 

Kklatioj^ of Body and Mind; Psychophysical 
Parallelism. 

Of disembodied mind as a m completa we can form no 
conception. It might even bo said that such a conception 
is a contradiction in terms, since living cxfiericnce refuses 
to be sundered into the unmodiated dualism of res cogitans 
and 7'es extensa, as in Descartes’ Philosophy; and since, 
again, the subject of experience is invariably related to the 
objective environment by means of its organism. It is 
this connexion of mind and organism that we have now to 
consider. In development and efficiency, in the intensity 
and complexity of their processes, mind and brain keep 
invariably and exactly in line together. Striking and 
impressive instances of this correspondence are to be found 
in comparative psychology, and es{)ccially in mental patho- 
logy ; but it is ne^less here to enlarge on a ix)int which 
in the main is beyond dispute. In this correspondence 
lay the plausibility of the old materialism. But a closer 
scrutiny discloses an impressive disparity — that of quality 
may suffice as an example. We reject materialism, accord- 
ingly, while still maintaining this Psychcmewral Parallelism 
to ^ a well-established fact. From this we must dis- 
tinguish a second sense of paraUelism founded on the 
disparity just mentioned as also pertaining to the psychical 
and neural correlates. We may call tbis Phyeklogifo- 
psyckiologicalf or, more briefly, Methadolagicdl^ Paralldiim, 
It rejects, as illogical, the attempt to penetrate to psychical 
facts from the standpoint of physiology, so persistently 
and confidently pursued by the old materialists. It also 


^ O. H. J. Berkley, ** Two Casee of General Cutaneous and Sensory 
Anaesthesia without Marked Psychical Implications,” Brahij 1891, 
vol. xiv. pp, 441 ff, 

3 ** Experiments on the Value of Vascular and Visceral Factors for 
the Genesis of Emotion,” Proe. Roy, Soc,, 1900, Ixvi. pp. 890 if.; and 
Naiuret voL Ixii. pp. 828ir. 
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forbids the psychologist to piece out his own diortcomings 
with tags borrowed from the physiologist. The conceptions 
of the two sciences are to be kept distinct, as the facts 
themselves to which they relate are distinct (cf. above, 
p. 57). Confusion is inevitable if the psychologist, for 
example, talks of his volition as the cause of his arm 
moving, when by arm movement he means the process 
describe by the physiologist in terms of efiferent excita- 
tions, muscular flexions, and so forth ; or if the physiologist 
speaks of a sensation of red as produced by retinal 
stimulation due to light-waves of a certain length, when 
by sensation he means what he immediately experiences 
on looking at a field-iioppy. This methodological con- 
vention, as we may call it, implies a more stringent 
interpretation of causation than that expounded by J. S. 
Mill and his contemporaries. It does not, however, forbid 
psychological inferences on the basis of physiological 
facts, nor vice versd. But in spite of this distinctness 
of the facts, and of the standpoints from which they 
are respectively studied, their causal relation cannot be 
simply ignored : it is, however, a problem that pertains 
strictly to the higher standpoint of philosophy. There 
have been in all four different theories of this relation 
within modem times : (1) that of mutual interaction — the 
Common-sense view — ^very inconsistently maintained by 
Descartes ; (2) the “ Occasionalism ” substituted for this by 
Geulincx and the later Cartesians ; (3) the Pre-established 
Harmony of Leibnitz; and (4) the Monism of Spinoza, 
which r^uced matter and mind to parallel attributes of 
the One Substance.^ The last of these — severed, however, 
from Spinoza’s metaphysics — is now the prevailing theory, 
and to it the term Psychophysical Parallelism most 
properly applies. For whereas the i)arallelism first men- 
tioned states a real corresjmdence between |)sychi- 
cal processes and neural jirocesses, but leaves open the 
question of a possible interaction between matter and 
mind, psychophysical |)arallelism is a pure hyix)thesis con- 
cerning the relation of psychical facts to physical theories, 
on the ground of which — ^as -we shall presently see — any 
interaction l)etween matter and mind is expressly denied. 

But in the cx|>o8itiou of this hyiK>thefds these two meanings of 
])aralicliRm are frequently confused or interchanged. The same 
term ** body ” is applied (wth to an aggregate of matter and to the 
living organism. Now life must be regarded as either inherent in 
matter, or as the result simply of a particular material configuration, 
or as physically inexplicable. But, for the present at all events, it 
cannot be exjdained pliysically ; nor are we even within measurable 
distance of such an explanation : so much is beyond cavil. Yet the 
hypothesis of psychophysical paiwllelism confines us to one or other 
of the former alternatives: at the same time its unwarrantable 
identification wdth psychoneural ]>arallolism — where we find a real 
correspondence between mind and tends to conceal the 

gravity of such assumptions. The standpoint of physiology, there- 
fore, must be desoribra not as identical with that of physics, but 
as intermediate between it and the standpoint of psychology. 
If the fact of life could be reduced to physical terms, pnysiolo^ 
then, no doubt, 'would have to fall into line with physics, nni^i 
as chemistry, for example, may have had to do. On the 
other hand, till a physical explanation of life is forthcoming, 
physiology belongs, with psychology, to the biological group of 
sciences, and cannot divest itself completely of the teleological 
conceptions essential to them, not a vestige of which belongs to 
bare physics. It is just because of this community in their con- 
ceptions that there actually is a certain “point to point” corre- 
spondence or parallelism between tlie psyobicid and the neural : as 
an organ a neuron is a unit ; physically regarded, it ceases to be one. 
Yet this illicit identification of organism and material body is 
thought to be legitimate, inasmuch as physiological processes are 
found to rest invariably on a physical nacds ; and inasmuch as, 
though methodologioal paralleliam forbids the physiologist to 
identify ysyctums with mwrosis, no limits can be imposed on his 
efforts to ascertain the mechanism of Che neurosis imf. But if 
this be granted, is not psychophysical paralleliam justified, in prin- 
ciple at all events ? By no means : as littie, for examj^e, as an 

* Particulars of these theories will be found in the articles dealing 
with the authors of them. # 
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explanation of the mechaniem of a locomotive \vould justify us in 
aociibinn its origin, its maintenance, or its ^idaiiue to tlie machine 
itsdf. when lue and mind aro expUined by their meolianisni, the 
physioist may summon the biologik, as Mephistoidieles did Faust, 
^‘Jaer »u mir ** : then, but not before. 

A favourite mode of stating i)sychophy8ical i)arallelism 
is that known as the Dauhk Aspect Theory. In this, 
besides the uigustified identification of the first and third 
meanings, we find also an equally unjustified interpreta- 
tion of parallelism in the second sense. All that method^ 
ology prescribes i» that psychologists and neurologists — 
and, we may add, that physicists too— shall severally, as 
specialists,” mind their ov*n business. Again, all that 
the first two jointly ascertain is simply the fact of cor- 
respondence : the explanation of it is still to seek. Two 
proix)sitions are now advanced which arc held to meet this 
need. First — and negatively — the connexion, it is said, is 
not causal ; mind does not act on body, nor b^y on mind : 
the changes on each side form two indejiendent series, each 
going along by itself.” In other words, the series tliem- 
selves are said to exemplify what methodology enjoins 
on the sciences that investigate them — they mind their 
own business and never intrude into each other’s domains. 
Nevertheless their interaction is not facie contra- 

dictory or absurd, and ordinary thought, as we have seen, 
assumes that it exists. What evidence, then, is there for 
denying it absolutely? Empirical evidence for such a 
univer^ negative there can hardly be ; it must be estab- 
lished therefore — if established at all — on a %rrwri grounds. 
Meanwhile two facts already noticed make seriously against 
it. On the psychical side sensations |x)iut to an intrusion 
of some sort, and are not psychically explicable (cf. alx>ve, 
j). 57) ; and the like — for the present at all events — must 
1)6 saia of the fact of life on the jihysical side. Ajjart 
from all this, it seems plain that methodological jiarallelisin, 
so far from justifying the denial of interaction, simply 
precludes its ^scussion on the dualistic level to which that 
]>arallelism is confined. The gulf implied is indeed not 
absolute — of so much, i)anilleli8ni in the first sense assures 
iLs — but those who are forced to kcc]) to their own side of 
it obviously are not the ix)ople to settle how it is crossed. 
We are aware that the dualism is not absolute, it is re- 
jdied : it is only phenomenal, and the two series of 
l»henomena are conditioned by an underlying unity of 
substance. Such is the second, and i)ositive, proiiosition 
of the Double Aspect Theory. Again asking for evidence, 
we learn that this underlying unity is unknown — in fact, 
unknowable. This unknowable substance is assumed, 
then, simply because — the impossibility of cavml conncjcion 
being taken as esUihlishjed — no other alternative remains. 
The negative proposition is thus the foundation of the 
theory, and without it this agnostic monism becomes en- 
tirely arbitrary. We have therefore to continue our search 
for the grounds on which the possibility of interaction is 
deni^. But it will be worth while first to examine certain 
ambiguities besetting the positive statement of the Double 
Aspect Theory. 

Diffei^ce of aspect may result solely from difference of 
standpoint, or it may be due to difference in the reality 
itself. The circle, seen as concave from within and as 
convex from without, is an ancient instance of the first 
still in great favour ; the pillar, that was cloud and dark- 
ness to the Egyptians but light to the children of Israel, 
may serve to ^emplify the second. The former we may 
call the phenomenal, and the latter the ontal, meaning of 
“aspect,” With these two very different meanings our 
theory plays fast and loose as suits its own convenience. 
To do this is easy — ^in so far as the reality is unknown and 
unknowable ; and necessary — since in the end, the reality, 
however unknowable, musf somehow include both the 


phenomenal aspects and all that i)ertaiiis to them, and so 
far therefore be^knowm. In dealing with “ as^iect ” in the 
first sense, the one question to be raised concerns the nature 
and relation of the respective standpoints. To the one 
belongs what we know as individual experience, and this 
is essentially concrete, immediate, and qualitatively diverse ; 
to the other belongs an abstract, conceptual scheme, wholly 
quantitative, familiarly known as the mechanical theory. 
Between these there is plainly no such co-ordination as the 
inept comparison with the inside and the outside of a 
circle implies.^ Neither is there, on the other hand, the 
same complete opjjosition; for the entire mechanical theory 
is based ui)ou individual cxiierience as enlarged and dc- 
veloijed by intersubjective intercourse (cf. above, p. 5G). 
Both the sense-knowledge of the one and the thought- 
knowledge of the other relate to the one objective factor 
involved in both. So far, then, there is fundamentally only 
one standi)oint — that of the subjective factor to the objective 
factor, which is immediately i)erceived in the one and 
mediately conceived in the other. The question here raised 
is then primarily epistemological, but it is a question, as 
we have seen, in which psychology is intimately concerned. 
“ Aspect ” in the second sense is indejicndcnt of standiKiints. 
We have here to deal with attributes of the one reality, 
more or less in Spinoza’s sense ; this reality itself is so far 
dual But in this case the question of causal connexion 
between these attributes is not escaj^X'd. For to know 
that a thing has invariably two attributes dees not enable 
us to determine straightway how the changes or “ modes ” 
of the one are connected with those of the other. (1) Tlic 
same attribute might be always the initiating or inde- 
pendent variant, and then would come the question of 
finding out which of the two it was ; or (2) it might be 
that now one, now the other, took thf} lead, the grounds of 
this alternation being tlien the matter for inquiry; or, 
finally, (3) it might be, as our theory assumes, that there 
was W a single series of double changes. The questions 
here raised are philosophical questions, but again they are 
questions in wbicli jKsychology is intimately concerned. 
Our examination thus yields two results: first, there is 
fundamentiilly only a single 8taudi)oint — that of exi)erience, 
now at the perceptual, now at the conceptual, level ; and, 
secondly, the distinction of asjKicts is not merely pheno- 
menal, but pertains “somehow” to reality. The (luestion 
is how ; and this leads us to resume our inquiry into the 
grounds on which interaction is denied. 

They are neither psychological nor physiological, but — 
in spite of the outstanding ditticulties connected with sensa- 
tion and life which these sciences severally raise — such 
denial is upheld mainly on the strength of an iuteri)retatioii 
of the principle known as the conservation of energy — an 
interpretation of it, however, which many of the ablest 
physicists disallow'. The energy of the ]»hysical world, 
it is maintained, is a strictly invariable amount ; matter, 
therefore, cannot act on mind, for such action would entail 
a decrease, nor can mind act on matter, since that would 
entail an increase, of this energy. In other words, tluj 
I material world is held to l)e a “ closed system ” ; and as all 
the changes within it are mass-motions, tlwire can be tjoiic 
wrhich are not the effect and equivalent of anUoedent 
mass-motions. But now this statement must be L^sta)>Ii^llcd 


* In fact, if there were, since it is only as w<* c<)ntt*in]»l:it.«‘ finite 
liortions of the circle that the iliNtinctioii of coueaxe aiul louxcx la 
present, the nearer we approxiinateil to its eleineiifs flie uhuo ti<i- 
difference of aspect would disapiXMir. If on tlie iiljy.sical sulf ouIUsi 
these elements atoms, there would U an iuisw«‘rinK elcmeiit of nmai- 
stuff”on the psychical; ainl there would Ims no more unity an.l no 
other diversity in a given man’s mind tlian in Ins l.iain 
complex of atoms. Wild as all this set*ms, yet yieu.s ol the kind h.i u 
been seriously put forwanl more than once as the logical ou conic 
psychophysical parallelism. 
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on physical grounds: to assume it otherwise would be 
openly to beg the very question at issue. For if mind 
does act on matter, the physical mcchanisdi is subject to 
changes from without, and so often its motions are 7U>t duo 
to antecedent motions ; and this — the Common-sense view 
— cannot, of course, be summarily dismissed as impossible 
or absurd. Now energy is essentially a metrical notion, and 
its conservation in finite and isolat^ material systems has 
been ascertained by careful quantitative experiments. To 
say that the energy of the material universe is constant is 
only a w'ay of expressing the generalization of this result — 
is tantamount, in other words, to saying tliat it holds of all 
finite isolated systenis. Tlie v^hole universe may i)erha|>s 
be called isolated, but w^e do not know tliat it is finite. 
We (cannot, therefoi*e, apply metrical conce])tiona to it, and 
consc(iuently cannot interpret the conservation of energy 
as meaning that the pliysical part of it is a closed system. 
But if not a closed system, then the energy of a given 
group of bodies may be increased or decreased without 
interaction betw'eeu that group and other bodies — may be 
iniTeased or decreased by i^sychophysical interaction, that 
is to say. And, moreover, such psychophysical interaction 
would not invalidate the conservation of energy, rightly 
understood ; for that merely means that tlic energy of a 
group of bodies can be altered only from without, and this 
might hap|)cn whenever such interaction occurred.^ We 
seem, therefore, justified for the present in rejecting psycho- 
physical parallelism as one of the three possible modes 
of relating mind and matter regarded as attributes of the 
real. Not only are there psychological as well as bio- 
logical objections which it has not yet overcome, but thei*e 
are so far no physical grounds in its favour. 

At this point we may again for a moment turn aside to 
consider a modified fonn of the doctrine — the so-called 
Coim'ioHS Automaton T}i/tory^ an attempt to blend the 
old Cartesian view^s concerning the minds of man and 
brute. According to Professor Huxley, the best known 
modern exponent of this theory, our mental con- 
ditions are simply the symbols in consciousness of the 
changes that take place automatically in the organism.” 
This consciousness is sup])OSGd “to be related to the 
mechanism of the body simidy as a collateral product of 
its working, and to be as completely without any jiow^er 
of modifying that working as the steam-whistle ... is 
without influence u|X)n the locomotive’s machinery ” ; thus 
“ the feeling we call volition is not the cause of a voluntary 
act, but the symbol of that state of the brain which is the 
immediate cause of that act.” In other w^ords, physical 
changes are held to be inde|x$ndent of psychical, whereas 
f)sychical changes are declared to be their “collateral 
products.” They are called collateral products, or “epi- 
phenomena ” to obviate the charge of materialism, and to 
conform to the intor})retation of the conservation of energy 
that wo have just discussed. Such a theory is, strictly 
speaking, one of parallelism no longer ; rather it adopts, 
instead, the first of the two possibilities we have noted 
above as opposed to parallelism. According to it, matter 
is tlie initiating or independent variant, on w*hose changes 
mind simply follows suit. It is 0 |jcn to two fatal objec- 
tions. First, it is methodologically unsound : its psycho- 
logy is physiological in the bad sense. It regards all 
states of consciousness as passive, t.^., as ultimately either 
“feelings” or “reflexes.” Volitional activity is declared 
illusory; and if this be true, intellectual activity must be 
illusory too. But to detect illusion requires experience of 
reality — we only know the sham by knowing the genuine 

^ The possibility is enough : we cannot tell what actually liappeus, 
and do not, therefore, know how far the direction of matter by mind 
calls for a modification or limitation of physical hypotheses. Cf. Ward, 
JVatunUim and AgnoUicimt 1899, vol. ii. pp. 78-^. 
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first; and even passive states could not be experienced 
as such save by contrast with states that are active. To 
the physical side, then, we naturally turn for this know- 
ledge which we are told is not to be found on the psychical ; 
and we do so the more readily as, according to the present 
theory, the physical holds the primary place. But we turn 
in vain ; for matter is inert, and its energy only “works ” 
by taking the line of least resistance, like water running 
down hill. Moreover, such activity as we are in search of 
could only be found here in case the physical mechanism 
showed signs of being intelligently directed, and that would 
also be evidence that psychical activity is not illusory. Is, 
then, the physical side after all primary! No, we reply; 
the assumption is epistemologically unsound. This is our 
second objection. The implied in the distinction of 
physical phenomena and psychical e/>iphenomona is contrary 
to all experience and indefensible. A physical phenomenon 
is either actually perceived or possibly perceptible; other- 
wise it is devoid of empirical reality altogether. But 
objects of perception are so far psychical; that is, they 
belong to immediate or individual experience. Therefore 
we cannot regard them as independent of this experience, 
nor this as their collateral product, t.e., as epiphenomcnal. 
Again, the phenomenality supix)8ed to be common to both 
involves, as we have already seen, a fundamental identity 
in the standpoint of each : they belong to the same con- 
tinuous experience at different levels. And lastly, their 
abstract, merely quantitative, character shows that it is 
the conceptions of physics, and not the fact of immediate 
ex})eriei)ce, that are symlx>lic, and so to say epitlictic. 
The attempt — either empirically or s|jeculativoly — to out- 
flank mind by way of matter is an absurdity on a par 
with getting into a basket in the ho|)c of being able to 
carry oneself. 

These epistemological considerations may help us to 
deal with the prime and ultimate argument for strict 
jiarallelism. When all is said and done, it is urged, still 
the interaction of mind and matter remains inconceivable : 

Taiigere enim et taugi nisi corpus nulla potest res. 

But this is hardly a sufficient reason for denying what is 
jmvid facie a fact. Occasionalists, from Geulincx to 
Lotze, have acknowledged the same obscurity in all cases 
of transitive action. Yet they did not venture to deny 
that sensations were interruptions in the psychical scries, 
the “ occasions ” for which were only to be found in the 
physical; nor that purposive movements were interrup- 
tions in the physical series, the “ occasioas ” for which were 
only to be found in the psychical. And surely such a 
|josition is more in harmony with experience than that of 
the parallelists, who maintain that each series “ goes along 
of itself” — a statement which, as we have repeatedly 
urged, contradicts psychology and assumes the physical 
“ explanation ” of life. Whereas occasionalism leaves the 
question of ultimate means to be dealt with by meta- 
physics,^ parallelism forecloses it on the basis of a ready- 
made metaphysics — ^modern naturalism, that is to say — 
in which psychology as an iudeiiendent science is entirely 
ignored. Starting with a dualism as absolute as that of 
Descartes — but replacing his two substances by one, 
enjoying the otium cum dignitate of the Unknowable — 
starting, too, from the physical side, no wonder such a 
philosophy finds that what is for us the most familiar and 
of the Bupremest interest, the concrete world of sense and 
striving, is for it the altogether inconceivable, the supreme 
“world riddle.” And yet if the naturalist could deign to 
listen to the plainest teachings of psychology and of epi- 
stemology, the riddle would seem no longer insoluble, for 


^ Of. Lotze, Metaj^aiky sec. 61 fink* 
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his phenomenal dualism and his agnostic monism would 
alike disappear. The material mechanism which he calls 
Nature would rank not as the profoundest reality there is 
to know : it would rather become — ^what indeed “ machine ” 
primarily connotes — an instrumentality subservient to the 
“ occasions ” of the living world of ends ; and so regarded, 
it would cease to be merely calculable, and would be found 
intelligible as well Psy^ophysical parallelism, then, we ! 
conclude, is not a philosophically tenable position ; and — 
pending the metaphysical discussion as to the ultimate 
nature of interaction generally — we have to rest content 
with the second of the three possible modes of connexion 
above defined, as occasionalism formulates it. According 
to this, the two series, the psychical and the physical, are 
not independent and “closed” against each other; but in 
certain circumstances — e,g.^ in j)erceiition — physical changes 
are the occasion of psychical, and in certain circumstances — 
c.^., in purposive movements — psychical changes are the 
occasion of physical : the one change not being explicable 
from its psychical antecedents, nor the other from its 
physical. 

Into the metaphysical discussion wc cannot, of course, 
enter here. It must suffice to say that it will not be 
conducted on the lines of our present inquiry : it will not 
start from a dualism of matter and mind, either regarded 
as substances or as phenomena. Its i>roblem will rather 
btj the interaction of subject and object — a duality in the 
unity of experience, ’which by no moans coincides with the 
dualism of matter and mind, neurosis and psychosis, and 
the like. 

CoMPAiiATivE Psychology. 

Psychoneural imrallelism is no doubt a well-established 
generalization ; nevertheless, concerning its exact range and 
its precise meaning there are differences of opinion. It is 
a))plicablo, every one will allow, so soon as there is evidence 
of exiieriences individually accpiired (cf. p. 55 above) ; and 
from such point onwards, in ascending any biological 
phylum, we find that the psychical and neural asjjects 
differentiate and develop together. But how when we 
descend 1 Interpreting the neural correlate physiologically, 
and not morphologically, as referring primarily to function 
and not to structure, wc find it still present as irritability 
and conductivity (loading to contraction, secretion, &c.), 
even in unicellular organisms. But as at higher levels 
psychosis is correlative to neurosis, the ])rinciple of con- 
tinuity would justify us in assuming a like corresijondence 
here. Moreover, “ learning by exi)erience,” the comparative 
l»sychologist^s criterion, obviously presupjjoses some ante- 
cedent and underlying process, of which it is the differ- 
entiation and development. And our general analysis of 
mind, if correct, enables us to descrilie this process — “ the 
irreducible psychical minimum,” of which wc are hero in 
search. We have such complete jisychosis — and it is the 
simplest we know — in the emotional or diffusetl movements 
that follow immediately upon sensation ; and these are so 
far purposive — though not intentional — that they tend to 
heighten or retain what is pleasurable, and to alleviate or 
remove what is painful (cf. pp. 43 and 73). Given that 
plasticity, 1 which is the |)sychological presupposition of 
all acquisition, then learning by experience is a [x)ssible 
development from such a primitive stage. 

But though every psychosis have its concomitant 
neurosis, it is uncertain how far the converse holds good. 
The action of the heart, for example, depends upon 
neuroses of which wo have now no direct consciousness. 
Facts of this kind have led to three hypotheses concerning 

^ Plaaticity— the psychological “d ptiori” or ground of the possi- 
bility of experience— is a conveiHeiit tenii to express what is implied 
in retentiveness and differentiation. 
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the lowest forms of life, differing more or less from that 
just proposed, (i.) Perfectibility and instinct are found, 
it is said, to be in inverse ratio. Hence in the lowest 
forms of life there is no “ learning by experience,” because 
a stationary state of complete adjustment to environment 
has been already attained, and all reactions have therefore 
become “secondarily automatic”: consciousness having 
served its purpose, has disapi)earcd. To such a very 
Buddhistic psychology it may be objected: (1) that even 
organic reflexes tell upon the so-called vital sense or 
coenasethesuy and so far — the irreducible minimum being 
still intact-^o not preclude all jwssibility of learning, 
should occasion arise ; and (2) that the psychical life even 
of a Protozoan does not, according to the best evidence, 
show any such mechanical finality as is here supposed, 
(ii.) According to the second view, w^hich is advocated by 
Mr Herbert Spencer, the l)chaviour of the lower organisms 
is wholly made up of such reflexes, supiiosed to be devoid 
of all psychical concomitants; but consciousness — so far 
from having disa{>))eared — first comes ujwn the scene at 
the oi)j)ortuno moment when the increasing complexity of 
the mechanism calls for its guidance. Psychologically this 
hypothesis is less defensible than the last, and it has 
already boon dealt with at some length (cf. pj). 42/»»., 43). 
It not only assumes, as that does, far more uniformity in 
the interaction of organism anrl enviroimiCTit than the facts 
’warrant, but in regarding life as prior to mind, and as the 
means of its evolution, it burdens sticnce with two insoluble 
problems instead of one. For even if it were possible 
chemically to build up protoplasm, wc should still be as far 
from organisms as a heap of bricks are from imtting them- 
selves together as a house, (iii.) I'he last view wc have to 
notice is essentially an extension of the preceding, and is 
chiefly interesting as a rednclw ad ahmrd^nn of that. The 
physics of colloidal substances — at present 'v\’anting, but 
confidently exj^ected “in the near future” by certain 
biologists — is the key wliich is to unlock the mysteries of 
protoplasm. Certain organisms, regarded as varieties of 
this substance , react i>ositively to a given physical })roi)erty 
of th»’ environment, and others negatively : thus a moth 
flies towards the light, and a centiinxlc runs from it — the 
one is jositively, the other ))cgatively, “ heliotro})ic ” ; the 
radicle of a seed, growing downw^ards, is i)ositively, the 
plumule, glowing upwards, is negatively, “geotropic.” 
Instincts are but complexes of such tropisms, and owe their 
character entirely to the symmetrical form and definite 
structure of the colloidal substance. Now if it facilitat(‘ the 
work of the biologist to say that when what wo ordinarily 
regard as a hungry caterpillar climbs to the tip of a branch, 
it is forced so to do by |)osilive lu liolropism ; that then 
positive cheiniotropisin sets up mastication of the young 
buds; and that, lastly, “wc can imagine this ]>roccss lead- 
ing to the destruction of tlu‘ substances in the skin of the 
animal that are sensitive to light, and ui)on which the 
heliotropism depended,” so leaving it free to crawl down- 
wards and come in contact with the ikjw bud.s which have 
in the mean time unfolded- — if such language serve any 
useful puiqiose, all wa^ll and good; only it must Ixi ap]>lied 
to the hungry man too: in .short, all behaviour nnist lx? 
described in the same terms. For the chamj>ion of colloids 
to betake himself to consciousness as Ii(‘ ap]>roaches the 
higher forms of life, is as much a breach of iiieth<Mh»logical 
l^arallclisin as it is for the |»sychologi.st to fall back upon 
protoplasm as he approaches the lower. But to supj»ose 
•that j)sycliical processes first apjiear in the con)plicarcd 
form of association of ideas— which learning by cxpt iicnco 
is taken to imply— and at the same time to assume that 


3 Cf. Locli, Ompamtive Psj/rholopj, j»p. fl‘.- an int«To.sting 
liook, full of psychological crudititw. 
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such exix^rience, even when it appears, is ** ultimately due 
to the motions of colloidal substances,” these are incon- 
gruous absurdities which only the grossest ignorance would 
be bold enough to maintaiu. 

Concluding, as we have done, that mind and matter — 
as we may provisionally call them — do really interact, we 
naturally infer that organic structures are not the result 
solely of material processes, but involve the co-operation of 
mental direction and selection ; in other words, we are led 
to regard structure as partly shaped and ijerfwted by 
function, rather than fimction as solely determined by 
structure, itself mechanically ovolvijcl. And such a view 
is justihed by the fact that uiechauical evolution is 
primarily a process of “ degradation ” rather than develop- 
ment, a case of facilis desceimts contrasting with the 
upward stiiiggle of life iter aepera ltd antra, 8till, the 
notion of life or mind as fonnative and directive has its 
ditticultics. In the first place, we have no exjierience of 
mind organizing matter — no exjjericnce of the actual 
j»roces.s, that Is to say — ^however sui-e we may feel of the 
fact, llenco the occasionalism to which here, at any rate, 
science is confined. But even so, the difiiculty is not 
wholly removed. In tlie handicrafts whence we derive 
the conception of organs the artificer handles, but does 
not literally order, his tools — as if they too wei-c intelligent. 
The conscious direction of siicli movements is doubtless 
facilitated by the fact tluit many of the complex co-ordina- 
tions lictually involved in tliem are carried out automatic- 
ally, thanks to structural modifications, either inherited or 
ac(|uirt*d. And, n^ardiug life phylogenctically, we can 
imagine this process carried back indefinitely. Indeed, if 
it 1)0 illogical to talk of mechanisms evolving themselves 
and giving rise to the Ix'ings whose ends tliey serve, wo 
have' no choice but to iiccept this dualism of mind-shaping 
and matter inert. No choice, that is, unless we can 
establish the primacy of the jisychological standpoint. 
Here we have duality but not diuilisin, and the object is 
not inert. But still there remain two difticulties, — ]X)ssibly 
resolvable into one, — the plasticity already referred to as 
involved iu all biological development and hereditary 
traiismis.sion ; iw to these, i)sychology is almost wholly in 
the dark.^ 

A rTUORiTiKs.— Historical. — Tho liistory of psychology is still 
strangely neglected. Max Dcssoir has commenced a Oenehiclite 
der neiu’i'fii. (laUsehen Pnycholoyir, compising three volumes ; one 
.section of the first, dealing with the Inli century writers tirior to 
Kant, liJis appeared (2ud cd., 1897) ; it coiitaius a useful collection 
of material. From Les itriffints de la Psychologic cotUatiporai/te 
(1897), by the neo-Thomist scliolar, Msgr. 'l). Mercier, mucli may 
be learnt, tlioimh its purpose is not ])rimarily historical. 

PoaltlYe. — xiie outjiue of systematic works on psychology 
within the last twenty-five years is ipiite nnjirocedented. One of 
the most im|>ortant of tliese — for the English reader the most 
iiii()ortant— is the Principles of Psycholotrff, 2 vols., 1890, by W. 
James. Other works iu English calling for special mention are 
G. F. Stout, Amlytic Pst/Jiologij, 2 vols., 1890 ; A MemuaZ of 
Psychology y 2nd ed,, 1901 ; Holfdiijg, OtUHius of Ptrychology, 
1891 (translated from Danish) ; G. T. Ladd, Psychology, De- 
scriptive and Explanaiory, 1894 ; W. Wimdt, GrUndriss der 
Psycholoffie, 4th ed., 1901 (translated!. Dealing mainly W’ith 
experimental psychology are Kfilpe, Qrimdriss der Psychologic 
airf Mpcritmtdcll&r Ormullagc dargcstclH, 1893 (translated); 
Ebbinghaits, Gnimdziigc. der Psychologic, 1902, still in course of 
publication ; and E. B. Titchener, Eotperimc'iUal Psychology : a 
MdmuU of Laboratory Practice, 2 vols., 1901. 

Specially interesting as treating psychological problems on new 
linos are La Psychotoyie des Idees forces, by A. Fouillee, 2 vols., 
1893~-perlia|>8 the best French contribution to recent psychology ; 
its cardinal mint is the fundamentally dynamical character of the 
payohical. R. Avonarius, Kritih der rsinen Erfahrung, 2 vols., 
1888-90, an attempt, on the model of Kirchhoif and Mach’s treat- 
ment of physios, to describe experience, taking the relation of the 

‘ On the subject of comparative psychology generally, see Aninwl 
JBehavioKr, 1900, by Prof. C. Lloyd Morgan ; L. T. Hobhouse, Miml m 
Evolution, 1901. 


central nervous system to the environment as starting-point. 
Its strimge and forbidding terminology prevented the umely 
recognition of its merits ; but since the author's death in 1896 — 
from overwork and disappointment— quite a literatnie has grown 
up, partly expository, partly controversial, devoted to this latest 
crUiqne, H. Cornelius, Auehdlogie a2$ Erfahrungmoisssmehaftt 
1897, rather epistemologioal than psyohologioal, and olaimnig 
affinity with the critiques of Kant and Avenarius. In J. Behmke’s 
Lehrbuch der allgefiieinen Psuehologie, 1894— a psychology with 
a soul, and claiming to be pniloso])hy as well— me problems of 
perception and of ^isycho-neurol interaction are mscussed at 
length. F. Breiitaiio, Psychologic tom emfirisehen Standpunhte, 
Bd* L, 1874, and still unfortunately incomplete: Brentano 
treats presentations and judgments as fundamentally distfiict, 
fooling and willing, on the otlier hand, as fundamentally one. 
His influence on Austrian psychologists has been considerabU*, 
and is more or less apparent m the following K. Twardowski, 
Ear Lehre torn Lthalt und Gegenstand der Vorstellungen, 1894 ; 
A. Meinong, Psychologiseh - ethisehe UrUersuehungeu tur Werth- 
ihewic, 1894 ; v. Ehrenfels, System der Werththeorie, 2 vols., 
1897-98 ; A. Holler, Payehologie, 1897. 

Important as treating of particular topics are C. Stumpf, 
Totvpsyehologie, 2 vols, 1883-90 ; A. Lehmann, Lde Jffauptgeaetze 
des Tnensehliehen GeflUdsleben (translated from the Danish), 1892 ; 
various monographs by T. Bibot on diseases of memory, will, 
][)er8onality, on the psycliolo^ of attention, of the emotions, of 
general ideas, kt;.— all translated into English ; J. M. Baldwin, 
Social and Ethical InlerpreUiUone in Mental DevcloipmeWt, 1897 ; 
W. Wundt, VOlkerpsyehologie, 1900, 3 vols., in course of pub- 
lication. 

Later editions have appeared of many of the works mentioned 
in tlie earlier article, Sally’s ChUlines being replaced by a much 
fuller work, The Hiunan Mind, 2 vols., 1892. 

There are now several periodicals devoted exclusively to 
psychology, the chief being the American Journal of P^cho* 
the Psychol otjkfd Review; ZeUschrift fiir Psychologic und 
Phyeiologit der Simmorganc; and V Annie Pvychologiqvo, 

(j. W*. ) 

Pt0rlclophytA« — The Fteridophyta, or, as they are 
frequently called the Vascular Cryptogams, were treated 
of iu the ninth edition of this work under the title Febns, 
since the majority of the existing plants of this great 
subdivision of the vegetable kingdom belong to that 
group. The importance and interest of the other 
Ptoridophytes, of which the Club-mosses and Horsetails are 
the most familiar examples, depend largely on the fact 
that they are the surviving representatives of large groui.)s 
of plants which flourish<^ in earlier geological periods. 
In order to understand the relationship of those now 
living, the extinct forms must be taken into consideration, 
and so far as is possible must be included in the general 
scheme of classification. For a fuller description of the 
extinct Vascular Cryptogams than can be given here the 
articles on the Pala^zoic and Mesozoic floras should be 
consulted, and with regard to the living forms, the article 
on Ferns already mentioned. The investigations since 
1879 have resulted in an increase of our knowledge of 
the details of morphology and natural history of those 
plants, which has placed many of the problems presented 
by them in a new light. Thus, though points treated 
fidly in the ninth edition of the EncyclcpcBdia Britannica 
will only be referred to here, it is necessary to review 
the whole subject. For fuller information regarding the 
anatomy of the sporophyte and explanation of anatomical 
terms, the article on Anatomy of Plants should be 
considted. 

The relation which exists between the two alternating 
stages or generations, which together constitute the 
complete life-cycle of all plants higher than the 
Thallt^h^, is pwhapB the most natural 
characteristic of the PUridophyta. From the 
germinated spore of a fern-plant a small, flat, green 
organism is developed; this is the prothallus (gameto- 
phyte, sexual generation). As the resiUt of fertilization of 
the ovum pr^uced by this, fem-plant (sporophyte, 
asexual generation) originates ; from it spores are. 
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ultunately set £ne^ with the germination of which the life- 
history agtun commences. The point common to all 
PUari^Uifhifta is that from the first the gametophyte is an 
independent oiganii^ while the sporophyte, though in 
the first stages of its development it obtains nutriment 
from prothallns, becomes physiologically independent 
when ite root develops. This independence of the two 
generations for the greater part of their lives distinguishes 



Kio. l.—Dioj^’amniatic sketches of prothalli of— a, Equisetum ; ft, Lycopodium 
cerauum ; c, L. Phlegfiuaria ; d, L. rlsvatum ; Selauinella ; /, Botry* 
ciiium YiiipiiUnum ; g, Uelminthostachys ; ft, a Vcm ; i, SslWnm. 


this group on the one hand from the Jivyophyta (in which 
the sporophyte is throughout its life attached to the 
gametophyte), and on the other hand from the 
Qymnosperms and Angiosiierms (in which the more or 
less reduced gametophyte remains enclosed within the 
tissues of the sporophyte). The garaeto])hyte, which 
is usually dorsiventral, though in some cases radially 
symmetrical, is a small thallue attached to the soil by 
rhizoids. In structure it is equally simple, being 
composed of parenchymatous tissue without any clearly 
marked conducting system. Usually it grow’s ex()osed to 
the light and contmns chlorophyll, but subterranean 
saprophytic prothalli also occur. In the heterosporous 
forms the gametophyte is more or less reduced. The 
reprc^uctive or^s ultimately produced on the same or 
on different individuals are of two kinds, the antheridia 
and archegonia \ the origin of both is from single superficial 
cells of the prothallus. The antheridium at maturity 
consists of a layer of cells forming the wall which encloses 
a group of small cells ; from each of the latter a single 
motile spermatozoid originates. The archegonium consists 
of a more or fess projecting neck, and the venter, which 
is usually enclosed by the tissue of the prothallus. A 
central series of cells can be distinguished in it, the lowest 
of which is the ovum ; above this come the ventral canal 
cell and one or more canal cells. When the archegonium 
has opened by the separation of the terminal csells of the 
neck, the disintegration of the canal cells leaves a tubular 
passage, at the base of which is the ovum. Down this 
canal the spermatozoid, which in the Ferns has been show n 
to be attracted by reason^ its positive irritability to malic 
acid, passes and fuses with the ovum. After fertilization 
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the latter surrounds itself with a coil-wall and develops into 

1 the sporophyte. The early segmentatiou of the embryo 


Fio. 2.— Diafframmaiic skpichesof Bpore^prcxlucinf' ntentitera of— a, EUiuisetum ; 
ft, L 5 'CO)X)diuni ; c, Psilotuni ; c2, OphioffloMniin ; Kaulfiis^a : /, 
opteris ; Nephroriiiim ; ft, Salvinia. (All e\(‘ept d rvpreaetit vertical 

nections of B}K)ran|^iophore or eoruv.) 

differs in the several group, but usually the first leaf 
or leaves, the apx of the stem, and tlie fi)*st root are 
differentiated early, while a speial alworbent organ (the 
foot) maintains for some time the physiological connexion 
between the sprophyte and the prothallus. The 
sprophyte is always highly organized l)oth as regards 
form and structure. Root, stem, and leaf can be dis- 
tinguished even in the simplest forms, and the plant is 
traversed by a w'dl-develoi^ed vascular system. The re- 
productive organs of the sprophyte are the sporangia, 
within which the spres are produced; these are often 
borne on or in relation to leaves, wdiich may be more or 
less distinct from the foliage leaves in form and structure. 
The cells of the w^all of the sprangiuin are usually so 
constructed as to determine the dehiscence of the sjwran- 
gium and the liberation of its spres. The sjjonjs pro- 
duced in each sprangium vary from very many to a single 
one in the case of some heterosprous forms. These latter 
bear spres of two kinds, microspres and mogaspres, in 
separate sprangia. From the microspore an extremely 
reduced male prothallus, and from the megaspre the 
female prothallus, develop. The spres of the homo- 
sprous Vascular Cryy^togams are usually of small size; 
the prothalli jffoduc^ from them usually bear l)oth 
antheridia and archegemia, though under si>0(;ial conditions 
an imprfect sexual differentiation may result. The com- 
plete life-history, with its regular alternation of garaeto- 
phyte and sjwrophyte, is now known in all excej»t a h^w 
rare genera of recent Fteridophyta, and w ill Ih? described 
in connexion with the several groups. 

The Piei'idophyUi as known at present conij)rise four 
main subdivisions, the EquiBetales, SphemophyUalea^ Lyc<h 
podiales, and Filtcales. The Sph^nof)hyllalcs are 
only known in a fossil state, while the other three 
include both fossil and recent reju’esentatives. 

The systematic arrangement of the Vascular Cryptogams 
for the purjioses of identification and description nec^cssiiriJy 
remains unchanged, while the comparative morjdiology is 
being more fully w'orked out. But nicMlificafions in the 
order of placing the natural groups are of imprtauco in 
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expressing the results of such investigations. Such a 
scheme may be placed here in a tabular I'orm before enter- 
ing on the consideration of the life-history, natural history, 
morphology, and classification of the several grouj>s : — 


Pterldopliyta. 

L Equisetales . 

II. Sfhbnophyllales 


III. LyC 0 P 0 J) 1 ALKS 


/ Equiaetaceos, 

\ Oalamariacea:, 


, Oheirostrobdcecc, 

( Lyctysodiacece. 
AiloituctR, 
8elaginell€bcecc. 
LtpidodeTidraceoi. 
laoctacf ^ cB , 


JV. Filicales 
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I. Equisetales. — Tlie plants of the single living genus 
Eiiuuetwni^ which vary in height from a few inches to 
forty feet, have subterranean rhizomes, from which the 
erect shoots arise. The general ap|)earance and construc- 
tion of the shoot, with its elongated hollow internodes and 
whorls of united leaves inserted at the nodes, have been 
described in the article on Ferns. The leaves of successive 
whorls alternate with one another, and this applies also to 
the branches which arise in the axil of the leaf sheath. 
In most sjiecios many of these buds, which alternate 
with the leaves, remain dormant, but in others the aerial 
shoots are copiously and repeatedly branched. In some 
Hjiecies branches of the rhizome with tuberous internodes 
aTO formed, which serve as a means of vegetative repro- 
duction. The roots which arise from the base of the 
lateral buds remain undeveloped on the aerial stem. The 
general course of the vascular bundles in the stem of 
Equiaetam is figured and described in the article on Ferns. 
The young stems, and the older stems of certain species, 
are clearly monostelic, but in other sjjecies an inner and 
outer endodermis may be present, or an endodermal layer 
surrounds each bundle. The vascular bundles themselves 
aro collateral, the xylem consisting of the protoxylem, 
towards the centre of the stem, and two groups of xylem, 
between which the ])hlo(im is situated; the protoxylem 
elements soon break down, giving rise to the carinal canal. 
There is no secondary thickening except at the node in 
E. maximum^ where some short tracheides, arranged in 
radial rows, arise from a cambium. The stems, the surface 
of which exhibits a number of ridges with intervening 
furrows, perform the greater jMtrt of the work of assimila- 
tion. The chlorojdiyll-containing tissue reaches the surface 
at the sides and base of the furrows, where stomata of 
peculiar form occur in the epidermis, while subepidermal 
strands of sclerenchyma occupy the ridges. In the cortical 
tissue beneath each furrow a wide intercellular space is 
present running the length of the internode, and called the 
valJecuIar canal The central cylinder of the root, in 
which there are several xylem and phloem strands, has 
around it a two-layered endodermis, the inner layer of 
which apiiears to take the place of a pericycle. The 
sporangia are borne upon lateral outgrowths of the axis 
(the sporangiophores), which arise in whorls and are 
associated in definite strobili or cones ; at the base of the 
cone an outgrowth of the axis like a rudimentary leaf 
sheath (the annulus) is present. Each sporangiophore 
consists of a stalk expanding into a jteltate disc of hexa- 


gonal outline ; from the inner surface of the latter s^ to 
nine sporangia hang parallel with the stalk. The single 
vascular bundle supplies a branch to the base of each 
sporangium. The latter arises from a number of sui)er- 
ficial cells, the cells destined to form the spores being 
derived from a single one of these. A tapetal layer is 
derived from the cells surrounding the sporogenous group, 
and the arrest of a number of the spore mother^ells 
further contributes to the nourishment of the remainder, 
each of which gives rise to four spores. The outermost 
layer of the cell-wall of the ripe spore splits along spiral 
lines, giving rise to the elaters ; these twg long 8trii)s of 
wall, attached by their middle points to the spore, tend to 
straighten out in dry and close round the sjiore in damp 
air. They thus assist in the opening of the si)orangiuiu, 
which takes place by a slit on its inner face. Further, 
several 8ix)re8 will be likely to germinate together owing 
to their elaters becoming entangled ; a fact of some im- 
portance, since the antheridia and archegonia, though 
occurring sometimes on the same prothallus, are more 
often borne on separate individuals. The protlialli con- 
tain abundant chlorophyll, and are dorsiventral. Those 
tliat boar the antheridia are the smaller, and are either 
filamentous, or fiattened, with the margin in^egularly 
lobed. The antheridia are deeply sunk in the tissue ; the 
spermatozoids consist of a spiral of two or three coils, the 
numerous cilia being attached to the iK)inted anterior end. 
The female prothalli, which are sometimes branched, con- 
sist of a thick cushion bearing thin, erect, lateral lolxis, at 
the base of which the archegonia are situated. The necks 
of the latter are short, the central series of cells consisting 
of ovum^ ventral canal cell, and one or two canal cells. 
The half of the embryo directed towards the archegonial 
neck gives rise to the ajiex of the stem and a sheath of 
three leaves, the other half to the small foot and the 
primary root. The first shoots are of limited growth, 
being replaced by lateral branches, which gradually acquire 
the number of leaf teeth characteristic of the species. 

Fossil species, some of which attained a great size, arc 
known, to which the name Equiaetitea is given, since they 
appear to be closely allied to the existing forms. Two 
other extinct genera, Pkyllottueca and Schizoneuray may Ihj 
mentioned here. Abnormal specimens of Equisetum in 
which the strobilus is interrupted by whorls of leaves are 
of interest for comparison with the fructification of Phyllo- 
theca. The most important and best known of the extinct 
EquimtaXes are, however, the Calamites, for a detailed 
account of which the article Pal^eubotany : Palasozinr, 
must be consulted. In the primary structure of the stem 
the Calamites present many points of resemblance to 
EquiMtuiYiy but secondary thickening went on in V>oth 
stem and root. These plants, which api)ear to have grown 
in swampy soil, thus attained the dimensions of consider- 
able trees. The leaves, which were of simple form (excojit 
in Arcfujeocalamitesy where they forked), were inserted in 
whorls at the nodes; they were either free from one 
another or cohered by their bases into a sheath. The 
branches alternated in position with the leaves, and sprang 
from just above the insertion of the latter. Some of the 
branches terminated in cones, which present a general 
similarity to those of Equiiettm. This similarity is 
closest in ArchasocalamiteBy an ancient type found in 
Upper Devonian rocks ; in this the strobilus consists of 
l^eltate B]X)rangiophores inserted in whorls on the axis. 
In the other Calamarian strobili known the whorls of 
sporangiophores are separated by whorls of bracts. In 
some the sporangiophores stood midway between the 
sterile whorls, while in others they approached the whorl 
above or below. There is a qjose resemblance between 
these sporangiophores and those of Eqmsetv/nby but as a 
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rale only four sporangia were borne on each. Some 
Calamites were heterosporoui^ sporangia with microspores 
and megaspores being found in the same cone. 

Oar knowledge of the extinct Equmtales^ full as it is 
with respect to certain types, does not suffice for a strictly 
phylogenetic classihcation of the group. The usual sul> 
division is into Equisetaceoe, including Equi»etum and 
EquimtiteB (with which Phyllotima and Schizomura may 
be provisionally associated), and CaJ^mnariacece^ including 
C<UcmiU$ and ArthmxxdamiUi^, 

11. Sphenophyllalbs. — ^T he two very distinct genera 
Sphmophylluni mdi Chdrmtrobm, included in this group, 
are known only from the Pakeozoic rocks. Though the 
high specialization of this ancient group of plants renders 
the determination of their natural affinities difficult, indi- 
cations are afforded by anatomy and the morphology of 
the strobilus. In general appearance the si)ecie8 of Sptusfno- 
phyllvm (the remains of Oheirostrohm known do not allow 
of any idea of its habit being formed) present soine re- 
semblances to the Equisetales, The long, sparingly 
branched stem bore at the somewhat swollen nodes whorls 
of six to eighteen wedgc-shaxxjd or linear leaves, which 
did not alternate in successive whorls. Both the broader 
and narrower leaves may be more or less deeply divided, 
and both forms may occur on the same shoot. From the 
relation of the thickness of the stem to its length it may 
be inferred tliat the shoots of SpJiSTiophyllum derived 
support from adjoining plants. Without entering into 
detail regarding the anatomy, it may be stated that 
secondary thickening took place in both genera. The 
single stele in the stem consisted of the idiloiim surrounding 
a solid central strand of xylem, the groups of protoxylem 
being situated at the projecting angles. In .^pt^nophyllnm, 
in which the transverse section of the xylem is triangular, 
there were throe or six protoxylem groui»s; in Cheiro- 
strobus they were more numerous. The anatomy of the 
stem is thus very unlike that characteristic of the Equimt- 
cUen, and presents essential points of resemblance to the 
Lycoitodialesy especially the PdloimecB, The general 
morphology of the cones, on the other hand, points to an 
affinity with the EquisetcUes, The cono of Splt^nophyllum 
consisted of an axis bearing at the nodes whorls of bracts, 
united below into a sheath. The overlapping bracts 
afforded protection to the sporangia, which were borne on 
8|X)rangiophore8 sjiringing from the upjier surface of the 
coherent bracts near their origin from the axis ; two ayor- 
angiophores usually arose from each bract, and sometimes 
adhered to its upper surface for some distance. Each l)ent 
round at the upper end, and boro one or two sporangia on 
the side turned towards the axis. The mature sporangium 
had a wall of a single layer of cells, which were larger 
towards the base, where they continued into the epidermis 
of the sijorangiophore. In other si^ecies of SpJienqphyllum, 
which are known only as impressions, single sporangia, or 
groups of four, appear to have been inserted directly on 
the upper surface of the bracts. In Ch^rostrobm a similar 
relation of sporangiophoros to bracts existed, but here 
each bract was divid^ into three segments. From each 
segment, near its base, a stalked peltate sporangiophore 
arose ; this bore four sporangia, which hung parallel to 
the stalk. That these three sterile segments, with their 
sporangiophores, are together comparable to one of the 
bracts of Spkenophyllunfhy with its sporangiophores, is 
shown by the vascular supply in each cose being derived 
from a single leaf-trace. So far as is at present known, 
the SphmtophyllaleB were homosporous. The differences 
between the two genera describe above are sufficiently 
marked to justify the division of the SphemphylMeB 
into the two orders Spli^fnjophyllwiefjb and ChdroitroboMm, 
A consideration of the Aaracters of both shows that 


resemblances suggesting actual relationship exist between 
this group and the Equisetades and Lyco]^Mes^ between 
which they are here placed. It has been suggested that 
the SphmophyUedes may have sprung from a very old 
stock which existed prior to the divergence of the latter 
groups. So long, however, as our knowledge of these 
three phyla is confined, as at present, to sijecialized forms, 
the nature of the relationship between them must remain 
h 3 qK)thctical. 

III. Lycopodialbs. — T he living representatives of this 
group, for a general description of which the article Fekns 
should be refon*ed to, are of small size cornered with the 
related jdants which lived in Palaeozoic times. A large 
proportion of the living species are tropical, though others 
have a wide distribution. As general characteristics of 
the LycopodiedeHy the simple form of tlio leaves, which are 
^nerally of small size, and the situation of the sjK)rangia 
on the upi)cr surface of the sjKjrophylls, which are often 
associated in cones, close to their insertion on the axis, 
may be mentioned ; there are both homosjiorous anil 
heteros])orou8 forms, the prothalU exhibiting cori’esiwnding 
differences. Before considering the characteristics of the 
several orders of this idiylum, it is of interest to recognize 
in many of the surviving forms i)cculiaritics in mode of 
life, to which we may reasonably ascribe their success in 
the struggle for existence or their escape from severe com- 
lictition. Thus Tfucniptens and many siHJcies of Lyco- 
podium are epiphytic, Fdloium is a partial sapro}ffiyte, and 
many s|)ecievS of Isoetea are aquatic.. A’^egetativc repro- 
duction is effected in various ways : by the sejiaration of 
the branches of a creeping stem in some Lycopodia, tbii 
persistence through the "winter of the apex of the shoot in 
L. inu7idatum, the formation of leafy bulbils on the aerial 
stem of Z. Sdwfo and others, and of small geniinai on the 
rhizome of rklotum, A highly si)eeialized means of 
vegetative reproduction is seen in the tubers of PhyUo^ 
qloBBum and the embryos of some Lycopods, The nioiliti- 
cations shown by the gamotophyte of Lycopodium will be 
desc.ribed bclow^ All such special relations of the [)lant 
to its environment, which might be ex])ected in the few^ 
forms of a large gi*oui> which hod iiersisted beyond the 
others, are less marked in the genus Sela(/inella, It would 
appear as if the latter was more suited to the conditions of 
the existing flora, and many of the sjx'iutic forms w'ithiu it 
may rather bo regarded as recently evolved than as simi>ly 
persistent. 

Lycopodiacew,— This order contiiiiis the two genera Phylloglmnm 
and Lycopodium ; the former lias a single species, while nearly one 
hundred siKJcies of Lycopodium are known. Erect and ereejmig 
terrestrial plants and pendulous epii»hyti!8 CH^iiair in the latter 
genus. The simple leaves, which are of sniall size and do not 
possess a liinile, arc arranged spirally around the branciiwJ stem in 
the majority of the species. The roots of the cruet forms often gn^ 
downwards in tlie cortex of the stem to reach the The 

anatomy of Lycopodium presents oonsiderablii variety in detail, tun 
the stem is always iiumostelic and the development of the xylem 
centripetal, the protoxylems being situated at the ^ 

stole; perieyele and endodormis surround tbo stele, and the wid< 
cortex maybe more or less wilereiichymatous. The / 

of tlie root often sliows a striking resemblance to that of the .sttiu. 
The Lyco7)odiaceos are homosporous. The siwrijs aie formed m 
sporangia of considerable size, situated on the upper surface and 
Lr tife buna of U.e 8,«roplivlla. The latU-r ' : 

foliage leaves and l« arranged m detinit.! con^ or tli • tw" J 
simUar and ocoupy alternate zones of a slioot >»jtU 
irrow’tli * soraotinics nidiments of sjHiraiigia are found at. th 
5f the Wes. In U.e development of the 

tissue is derived fi-om a nuinher of tlTe lever l i 

parallel to the surfime. The tapetum is fi.ra f 

^lls surrounding the smrogcuous ^ "fthu 

sterile tissue have been found to project 

sporangium of some siswies. Thoj9i«)iea,^^ ^ ;!!,jLilnK. which is 
dehi 
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and mode of life of the prothallua these present striking diffeietioeHi 
which may be correlated with the situations inlmmted iUie 
sporophyte, and are ]H)rhaps to bo regarded «a8 a^ptatl^ ja^h 
have enabled tlie 8j)ecie8 to survive. Thus.ii^^Z. 
others the jirothallus is green and grows ou th^^rface of ^ soft; 
in the stjecies living on the moora it is subterranean sauro- 
ph^ic, though capable of developing chlorophyll when eipqsea to 
light ; while in Z. Phlegmaria and other epiphytic forms the i)ro- 
ihallus consists of imo branches growing aaprophytically in rotting 
wood. A comparison of these various ty^ would apixjar to in- 
dicate that the primitive form of prothallus in the genus was 
radially symmetrical and contained chorophyll. The protlialli of 
Z. eernuum coine nearest to tliis ; in them tlie meristom forms a 
zone slightly liolow the summit, which may bear a numl)er of green 
lob^. The different forms of the prothallus found in Z. Selago give 
an ide.a of how the more extremely modified tyjies could be dernred 
from such a jirothallus ns tlint of Z. eermtuvi^ All the saprophytic 
prothalli (contain an endophytic fungus in definite layers of their 
tissue. The aiitheridin and arclicgouia arc produced above the 
meristomatic zone, and are more or less sunk m the tissues of the 
protliallus. The most impoilant diffei'euoe in the sexual organs 
concerns the lengtli of the archegonial neck ; this is riiortcst and 
has only a single canal cell in Z. cemunm^ while in Z. eompla- 
wUum it is longer than in any other Vascular Cryptogam, and con- 
tains a number of canal (jells. The spermatozends are biciliato. 
The embryo in Z. eernumi and other forms with su][)crficial green 
}»rotlialli IB attached to the prothallus by a small foot, and develops 
at first us a tuberous body (the protocjorm) bearing rhizoicls ; this 
forms a number of simple Icavcis, and U}x»n it tho apex of the shoot 
arises later. lu tho sanropliytic forms the protocorm is absent, 
and in some of tlieni the foot is of large size. When new in- 
dividuals of species vvlii(!h )n>sboss a ])rotocorm arise vegetatively 
from tlie leaves or roots of young plants, the protocorm apjiears in 
tlie young sporopliyte. Tliis fact learb to the consideration oiPhyllo- 
glossunif which resembles the embryo of P/ycopodium eeniuum in 
HO many rosjiects that it lias been spoken of us a ])erniauently 
embryonic form of Lycopod ; it is in some respects the simplest 
(jxisting rteridophyte. Its ju-othallus resembles that of Z. 
rernuum, but wants the crown of assimilating lobes. Tho plant 
is reproduced by tubers, which resemble tlie protocorm in liearing 
first a number of protojihylb and later tlie uj^nght shoot with 
ifs single terminal strobilus. Tho sporangb agi'oe with those of 
Lycofudium. in structure and position. 

Tho two genera included in this order are somewhat 
isolated among the Lyacyodialcs. In both PsUotum and Tmedpteris 
tho functions of tho r^iot-systt^m, which is completely absent, are 
performed by leaflets rhizomes bearing absorbent hairs and inhabit^ 
by an oiidophyticj fungus. PnloUim lives epiphytically or in soil 
rich in humus, wliile TineaiytcrU is einphytic (and, it has been 
suggested, partially ]>ara.sitic) upon stems of tree ferns : the former 
lias small scale*like loaves ; those of tlie latter ai*e of considerable 
size. Tho stem is nionostelic, the protoxylom groups being to- 
wards the iioriphery of the xylern, tho develojmient of which is 
thus centripetal ; the centre of the stele is occupied by selereuchy- 
ina^is tissue. The leaves, which bear the sjiorangia, arc bilobed 
cones, but alternate in irregular zones with 
the foliag(3 loaves. Tho sporangia of the PsitoUmiKe are associated 
in synangia, which occupy the same position relatively to the siwro- 
I»hyll as the single sporangium of Lycopodium. The careful study 
of the development of the synangium of Tmedpteris, which consists 
of two loculi, and of Pdlotum, which consists of throe, has shown 
that their structure can lie adequately explained as originating by 
rile septetion of a single sporangium resembling that of Lycopodium. 
Other views of tlie nature of the Pdlotokoeous synangium are how- 
ever, possible-^ne, which regards tho 8|)orophyll and synandum as 
Miraspondmg to the bract and sporangiopliures in SphenouhyUnm, 
boi^ of spt^'ial interest, on account of tho re8cmi)!.ance in anatomy 
between the and the SpJienophyllalcs. There is some 

reason to believe that the prothallus of Pdlotum resembles some 
Zyaj^mw prothalli, but conclusive evidence is wanting : that of 
Tmomptwis is unknown. * 

£e%i9w/fac(j«s.--The single gomw of this order {Selagimlla) 
four hundred species. There is con- 
siderable diversity among tliem as regards external form, the 
mwonty Imvmg dorsiventral aiinal shoots with dimorphic Wves 
^^® ®*‘® radially symmetrical and the leaves 

alike, po stem c(>ntains one, two, or several steles; in one 
apples the stele is tubular. The phloem completely surrounds the 
xylern, which usually develops from two protoxylem groups. In 
the aenal stem of the British species {8. ipinoaa) the radial stele 
has a number of protoxylem OToups arranged round the periphery, 
much as m Lej^^rm. The cells of the endodermis are do- 
trabwulai, whi^ traverae the continuous air-space 
surroundmg each stele. The simple, uni-nerved leaves have a 
ligulc near the base; riie base of the ligule is somewhat aharoly 
marked ofif from the other tissues of the leaf. In some specie a 
depression of the leaf-surface encloses the ligule, regarding the 


function of which little is known. The rootsf, the stele of which is 
monarch, may arise directly from the stem, or are borne on rhizo- 
phores, w hich spring from the shoot at tho iioiut of bronching, and 
root on reaching the soiL In structure tney resemble tho roots, 
bttt their morphological nature is uncertain. The sporophylls are 
arranged radially in the cones, which are terminal on the branches. 
A single sporangium is borne on the axis just above tho insertion of 
each 8|)orophylL Seluginella is heterosporous, the mq^porangia 
being olto found towards the base of the cone. The <fivelopment 
of the micro- and mega-sixiranma is the same up to the stage of 
isolation of the spore mother-oeils. The sporogouous tissue, which 
is referable several arohesporial cells, is surrounded by a tapotum, 
mostly derived from the sporogonous group. In the micro- 
sjporangium all tho mother-cells undergo tne tetrad division, 
giving rise to the numerous microspores. In the megasporangium, 
ou the other hand, the four megaspores, w'hich arise from a single 
mother-cell, are nourisliod at the expense of tho other sporogenous 
cells and of the ta]>etum. On germination the microspores give 
rise to a reduced protliallus, consisting of the small coll first cut off 
and a wall of cells enclosing two to four central ones; from these 
latter the bicsiliate spermatozoids originate. Tho megaspore be- 
comes filled with the female prothallus, the formation of cell-walls 
commencing at tho pointijd end of the spore, where from tho first 
tho nuclei are more Inumerous, and later extending to the base. 
Tho surface of tho prothallus which is exposed when the thick wall 
of the 8i)ore is ruptured may produce a few rhizoids ; upon it tho 
urchegonia, consisting of a short neck and the central series of 
ovum, ventral canal cell, and canal cell, arise. After fei tilization 
the embryo forms a short susjiensor ; the apex of the stem, with a 
loaf on each side of it, is. first distinguishable ; at tlio base of this 
is the foot ; ^yllilo the root arises on tne farther sddo of the latter. 
Thus the position of the foot in Sclayimlla is dillcrcnt from what 
obtains in the other Vascular Cryptogams. A point of interest in 
tl^ia lift+nrAciwi-Aiia is tliat tlio formatioii of the prothallus may 


commence before the inega8j>0]-G is liberated from tlie sjHirangium. 

Lepidodendrareai.---^his order iiitjludos only extinct forms, the 
liest known of which arc tho 2>lants placed in the genera Lnpido- 
deiidron and Sigillaria, These ))lauts, a fuller desenpiion of which 
must besought in the article Pala)ohotakt : Palamoic, underw<mt 
secondary increase in thickness and attained the size of largo trees ; 
tho aerial stem w*as more or loss branched dichotoraoushr. The 
leaves, which wore of simide form and i>rovidftd with a ligule, were, 
as the leaf-scars on the stem show, variously arranged. In 
Sigillaria. tho latter form vertical rows, wliile in Lepidodendroih 
the arrangement is a conqilicatod sjiiral. The stem had a single 
stele, the jiriinary xylern of wdiioh w^as polyarch and centriiietally 
develojied. The ujiriglit stems W'ere attached to tho soil by a 
number of dichotomoiisly branched members {SUgmaria), which, 
whatever their moiphological nature may lie, a^ipcar to have per- 
formed the function of roots: they have numerous cylindiical 
'mdages. which penetrated the soil on all sides. The cones, 


”“*7“ 1'WM.^/vi.wwvi bJiv ow** uu oiix ntuuo. xxxe cones, 

wliich in some inF..dii(',es at least w'ere heterosjKirous, presented a 
general resomblaiice to those of Lycopedinm and 8cXagineXlay a 
single Hjiorangium being situated on the upjier surface of each 
sporojiliyll. Tho cavities of the large s^ioraugia were sometimes 
traversed by trabecul® of sterile tissue resembling those found in 
laveUs. ^ In some of the heterosporous forms {Lcpidocarpoii) the 
sporangia W’ere sometimes surrounded by an integument ; an(l sinee 
only a single megaspore attained maturity, the structure of the 
raegasporangium suggests a comparison with an ovule. 

Jaoetaeea^.— The single genus (Isoetea) contains about fifty, mostly 
aquatic, species, though a few are amphibious or terrestrial. The 
plants present considerable uniformity in general habit, consisting 
of a short, unbranched stem, bearing tlie closely crowde(i awl- 
shaped leaves, which in tho larger species attain the length of a 
foot, Kach leaf hears a ligule resembling that of 8€laginelfa in 
structure and iiosition. The stem is nionostelic, the centre of the 
stele being occupied by a mass of short tracheides ; but little can be 
said as to tho primary structure of the central cylinder, which 
apji^rs to bo reduced. A meristematic zone forms, a sliort distance 
outside the xylern, from which secondary tissue is developed both 
internally and externally ; that to the inside contains bowi xylern 
and phloem elements. By the unequal development of the 
secondary cortex the stem becomes two- or three-lobed ; tho roots, 
which branch dichotomously, spring from the fuiTows between 
the lobes. The leaves have a single main bundle, and in the 
mesophyll are four longitudinal series of large intercellular spaces 
separated by transverse dianhragms. The siiorangia, which arc 
situated singly on the adaxiad surface of the leaves, between their 
uisei^on on the stem and the ligule, arise from a considerable 
number of epidermal cells. The cells composing the young spor- 
an^um are at first similar, but ultimately liecome ditrereutiated 
inte sterile trabeculae, which may stretch from the inner to the 
outer wall, and the mother-cells of the spores. The latter are 
more numerous in the microsporangium than in tho mega- 
sporangium. The tanetal layer is partly fonued from the spor- 
angium wall and partly as a layef covering the trabeculae. The 
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ajiotes, which are sot free by the rotting of the sijorangial wall, 
germinate much as in the (uiso of Selagindla, though tlie aimilarity 
may be a case of independent I'eseniblance. Imijoi-tant points of 
ditierence are found in the multiciliate 8][)crinatozoids, and in the 
embryo, winch lias no suspensor. ^ 

The several orders of LycoiKdialeH described above, 
while presenting a number of features in common, ai-e dis- 
tinctly isolated from one another. A natural classification 
of su^ specialized plants can only be obtained when the 
extinct forms are more fully known. What is known at 
present, while it does not indicate the phylogeny of the 
Lycoj)(kiales, at least shows that such living orders as 
and SelayimllacecB cannot Ix) regarded as 
forming a linear series. The difficulty is increased when 
it is borne in mind that the small surviving forms probably 
have a long geological history, and may have coexisted 
with the Lepidoderidra^eas, For these reasons no attempt 
has been made to arrange the orders in larger divisions, 
since such a division as that of the ligulate and cligulatc 
forms, wliile convenient for practical puriK)ses, may not 
express the jihylogeny of the group. The resemblances 
between the outstanding order PdlotacecB and the Sptieno- 
phyllodes liave been noted above, and it remains to be 
mentioned that the InoeUicetp have been regarde/l as more 
nearly allied to the Filicales than to the forms near which 
they are here jibiced. 

IV. Filicalek. — T he article on Ferns dealt so much 
more fully with the Ferns tlian with tlio other Vascular 
Cryptogams that it is sufficient to refer to it for a general 
account of their life-history, structure, and habit, and the 
])rincii)les on which they are classified. The classification 
in that artick; was that of the Sipiopsis Filicum^ the 
standard systematic work on these plants; the iiKxlifica- 
tions in general arrangement adopted Ixilow are tin) cx- 
jirossion of the ])rogress which has been made in tracing 
the phylogeny of the group. One main dcj)arture must 
be sixscially noted here. The Ophtof/lossaceff' aiul J/arafti- 
iwecBy united in the article on Ferns as Ftlpulatw, though 
])ossessing some characters in common, do not ajijiear to 
constitute a natural grou]), and have been sei)arated; the 
former are ])laced by themselves, but, pending fm-ther 
■eA'idenco as to tlieir true relationsliip, are still included in 
the Filimleft, while the latter are groujied with the rest of 
tlie hoinos})orous ferns as Filicacem, The heterosporous 
forms are treated by themselves as JlydropUHdm*, though 
further research wdll pi-obably indicate more precisely their 
relationship to the Filicaceai, 

Ophiofflossaceoi , — The ijeculiaritiea of this small order 
of Pteridophyta render their systematic position a matter 
of some doubt, esjxjcially in the absence of evidence as to 
their geological history. In the three genera, OpMof/hssiimf 
Potrychmm, and J/dnivnthostachySj there is an under- 
ground rhizome, from which one leaf or a few' leaves with 
sheathing bases are produced annually ; the roots arise in 
more or less definite relation to the insertion of the leaves. 
The latter are simple, or irregularly lobed in Ophioylossavi, 
more or less compoundly pinnate in Botrychium^ and 
palmately pinnate in Ilelminthostcudiys, The fertile branch 
or branches are situated on the adaxial surface of the leaves, 
and may be simple, as in Ophioglosmnif or more or less 
compound, the degree of branching in the sterile and 
fertile segments exhibiting a general parallelism. The 
stem is monostelic, the arrangement of the xylem and 
])hloem being collateral. The endodennis and pericycle 
surround the whole stele in Botrychium and Ilelmintho^ 
Machys; in Ophioylosmm each bundle has a separate 
sheath. Well-marked secondary thickening occurs in 
Botrychium, In the roots of Ophiogloamni and Botry- 
chium and in the first formed roots of Hdminthostachys 
an endophytic fungus is prqifent, forming a mycorhiza — 


the stele in the larger roots has the usual radial arrangc- 
meftit of kylem and phloem. The moqdiology of the 
|erj^ spike ia a disputed question, upon the answer to 
' ..sj^tetnatic position of the Ophtoylossaceoi 
lai^^ rests- The spike is most simple in Ophiofflosswni, 
'where it bears on each side a row of largo sjx^rangia, 
which hardly project from the surface, the vascular 
bundles occupying a central ixisiiion. In the young 
spike, which arises when the leaf is still very small, a 
bind of tissue derived from 8Ui)erficial cells is distinguish- 
able along cither side ; this s|)orangiogcnic band gives rise 
to the sporogenous groups, the sterile septa between tlicin, 
and the outer W'alls of the s])oraugia. The spike of 
Ilelminthoddchyii correst)onds to that of OphioyUmmi^ 
but in it the sjiorangia are borne on tw’o lateral rows of 
branched s]>orangiophoi-es. The sixirangia resemble those 
of Botrychium, w'liicli project from the ultimate sub 
divisions of the branched spike ; each is developed from a 
number of cells, the sj>orogcnouH tissue arising from a 
single cell. Two diverse views of the morphology of tlie 
fertile spike in these plants have been entertained which 
must lie mentioned. The older view was that it was a 
fertile segment of the leaf ; and though its ventral position 
presents a difficulty, this miLst be regarded as a possible 
explanation w'hen the analogous case of the Marsileacem 
is taken into consideration ; the occasional occurrence of 
sjiorangia on the lamina in Botrychium has also been 
regarded as supporting it. On the other liand, the spike 
has been explained as due to the elaboration of a single 
sporangium occupying a similar jiosition with reganl to 
the leaf as in the Lyco/wdialaH, and evidence of consider- 
able w'cight has been brought forward in support of this 
interpretation. The important bearing of this question on 
the relationship of the Ophioylomicem to the jihyla of the 
Filic<jde» and LycopodialeH will be obvious. The Ophio- 
ylossacem are liomosporous, and the jirotballi, which arc 
known in two sjiecies of Ophioylossnm and Botrychium, 
and in Jlelminthostuchys, are subterranean and sapro- 
phytic. The protballus of 0, pfduvctdomm, as observed by 
Mettenius, subscqaently readied the surface and produced 
green lobes ; those of the other species known are wholly 
sajiropbytic, and contain an endophytic fungus. They 
thus jiresent a general, but probably homoxdastic, resem- 
blance t (3 the prothalli of certain Lycopodia. Imjiortant 
}K)ints of diflbronce exist, however, in the axiical xjosition 
of the meristeiri of the Opliioglossaceous protlialJi, in the 
X>rcsence of a basal cell to the arcliegoniuni, and in the 
multiciliate sixsrmatozoids. In these re8X»ccts, and in the 
absence of a susxieusor from the embryo, the Ophio- 
ylo^mccvp. approach the Filicavav. The iiosition of the 
Oxfhioylomiceca can at present only be regarded as an oxien 
question, in considering which the iiossible antiquity of 
the groux» mitst be borne in mind. 

Filicacew .. — This order of Pteridophyta differs from tlie 
others in lieing well reiiresented in our present flora by 
forms, many of which can be regarded, not as archaic 
tyx^es which have persisted to the x^rcsent day, but as 
having been evolved in comxiaratively recent xicriods. The 
external form of the Ferns liaving been fully dealt with 
in the article already mentioned, it will suflicc to refer to 
the more striking adaptive modifications in the gainetoi>hyto 
and Bjicrophyte, and to certain effects of altered external 
conditions which have been ascertained exx^crimentally. 
The doisiventrality of the protballus has ten shown to 
dexiend mainly on the illumination, the filamentous lorn* 
lieing retained in feeble light ; a similar result is obtained 
w'hen the prothalli are cultivated in winter. These facts may 
have a bearing on the filamentous prothalli of some llymevo- 
phyllacece. The reproduction of the ju’cthalliis by gemm.'e 
in species of Trichormnes, Vittaria, and Moimjramim 
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is another Interesting adaptation ; the perennial prothalius 
of Oymnogramivie leptophylla is described in the article 
on Fbbns. The phenomena of apogamy and apos^rji 
which have now been observed in a number of Ferns, may 
be mentioned here. In the former the prothalius produces 
one or more fom-plants vogetatively, the projection which 
develops into the sjx>rophyte in many cases occupying the 
position of an archegonium. In some aix)gamous Ferns 
sporangia may occur on the prothalius, and the vegetative 
organs of the sporophyte may also occur singly. In 
apospory the converse phenomenon is seen, the gametophyte 
springing vegetatively from the ajK)rarigium, receptacle of 
the sorus, or leaf margin of the fern-plant. In a number 
of cases, though not in all, aposj^ory aj’pears to be corre- 
lated with a failure of the sporangia to develop, and a 
similar correlation bt^tween aj^gamy and the prevention 
of sexual rej>roduction ai)]»ears probable. The a^ptations 
in the vegetative organs of the sjiorophyte are similar to 
those in the Flowering Plants. Thus there are a few' 
Ferns w'hich climb, others are water plants, while many, 
especially those which live as ejuphytes, are more or less 
xcrophytic. Rome of the epiphytic forms (Folypodivm 
qiiercifdium, Platyverium) have strongly dimorphic leaves, 
the sterile leaves serving in some cases to catch falling 
diibris, and thus to i)rovide the plant with soil. Lastly, 
the s3rmbiotic relation ])etween the plant and ants is found 
in Ferns, the rhizome of PoLypodium carnomm containing 
cavities inhabited by these insects. The existence of 
those myrmecophilous Ferns suggests a possible explanation 
of the nectaries on the leaves of some other species, such 
as the common Bracken. 

The main existing grouj )8 of the Filieacem may now bo 
briefly described, with special reference to the characters 
f)f gametophyte and sporo]>h3rte, which have Ijeen found of 
value in determining affinities. 

Maraltiacm . — ^These are f(?nis of considerable size, the lar^o 
leaves of which are borne on a short, erect, swollen stem {Angiopteri.% 
M(tralf/ia)f or arise from a more or less horizontal rhizome 
Kavlfufma)^ The leaves, at the base of which are two largo stipule- 
like outgrowths, have a thick loivf-stalk, and are simple or simply 
pinnate in J)a7um, pinnate in Archniffiopleris, bi- to tri-])innate 
zn Afarattia ami Angiopterisy and digitatcly lobed in Kaulftusia. 
The stem, from the ground tissue of which sclerencbyma is absent, 
has a coni])licated system of stfdes arranged in concentric circles ; 
the thick roots, the central cylinders of which have several alter- 
nating groups of xylom and phloem, arise in relation to these. The 
pinnsB, except in a few ill my forms, are thick ; in KanUn^ia large 
res derived from stomata o<;cur in tlio epidermis. The soil arc 
rno on the under surface of the pinnai, usually in a single row on 
either side of the midrib, but in Kaalfxmsia dotted over the ex- 
panded lamina. The largo sporangia, each of whicli originates from a 
number of supoi*ficial cells, ai'e here incompletely separated from one 
another and arranged in a single eirrlo forming a synangium. The 
association is closest in Dawm^ where the individual sporangia of 
the elongated sorus, which is sunk in a depression of the loaf, opim 
by pores ; in Marattia and Kaulfwafia they dehisce by slits on the 
inner face ; while in Angiopteru they are almost free from one 
another. The 8pore.s produce a green prothalius of large size, the 
sexual organs of which hardly project from the surface. The 
cotyledon and stem grow np vertically through the prothalius, the 
root turning downwards into the soil. 

^Otmundaeeoe, — The two genera of this group, Osmutda and 
Todea, have thick erect stems, covered with the closely crowded leaf 
bases. The stem is monostelic, the vascular tissues being separated 
into carved groups comparable with collateral vascular bundles, 
which surround the pith. The somewhat thick roots are diarch. 
The leaves are large and pinnate ; their lamina is usually thick, 
though filmy species of Todea occur. The loaf-lmse shows indica- 
tions of .stipular outgrowths. In Todea the son, each of w'hich 
consists of a si]i||[le circle of bulky sporangia, arc borne on the under 
surface of the ^nnie. In Oemuvda. the region of the loaf which 
bears the sporangia has its lamina little developed ; the leaf thus 
bears sterile and fertile pinnae, or, as in 0. dniianumeat sterile and 
fertile leaves may be present. The sporangia originate from single 
cells, though surrounding cells may contribiite to the formation of 
the stalk. The latter is thick and short, and the wall of the 
sporangium, which o|)ens by a median slit, has a group of thick - 
walled cells at the summit, forming the annulus. The prothalli are 
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similar to those of the other but more massive ; the same 

may be said of the archegonia and antheridia, which, however, 
project more than in the proceding group. 

ScJiizcBoeece, — The anatomy of the stem differs in the four recent 
genera of this order, and presents a series possibly illustrating the 
origin of a number of concentric stoles from a solid stele, the mter- 
mediate step being represented by those forms in wlzich the central 
cylinder is tubular. The sporangia are borne sin^y or in sori of two 
or three on the margin or under surface of leaves, the fertile pinnie of 
which differ more or loss from the sterile segments. The sporangium 
is of considerable size, and dehisces by a median slit, the annulus 
being a more or less definitely limited horizontal ring of cells near 
the apex. The prothalius and sexual organs may resemble those 
of the PolypodiaeecD ; in Amimia and Mohria the prothalius, 
though flattened, is not bilaterally symme^cal, the growing point 
being on one side ; a filamentous type of prothalius is known in 
Schizcea, 

Oleichemaeea:, — ^Those forms have a horizontal rhizome, from 
which simply pinnate leaves arise in Platyzomaf while Oleiehenia 
bears com{)ouna pinnate leaves with continued apical growth. The 
rhizome usually nos a solid central cylinder in Oleiehenia^ while that 
of PlaJtyzmim is tubular. The sporangia arise simultaneously in the 
sorus, w'hieh is home on the under surface of the ordinary pinna ; 
in those speedes with largo sporangia the latter form a sin^e circle, 
in others sporangia may also arise from the central part of the 
receptacle. The annulus is horizontal and the dehisconco median. 
The prothalli, while resembling those of the Polypodmceoe^ have 
points of similarity with tlioso of the preceding groups. 

MaiUmiacecfi. — Tnis contains the single genus J^6t^onta, two species 
of wliich are known from the Eastern Trojacs. They are of sjiecial 
interest, since they liavo been shown to be the surviving forms of 
a group species of which have l)eoii identified from Jurassic and 
Cretaceous roc‘ks. The living species have a long rhizome, from the 
upper surface of wliich the large leaves arise ; these are branched 
in a ixHlate manner, each branch l>eing pinnate. The structure of 
the rhizome is complicated, a transverse sedition showing that the 
centre may be occupied by a solid stele, outside of whicli arc two 
tubular steles. Tlie sori arc borne on the under surface of the 
pinme, oatdi consisting of a single series of large sporangia covered 
by a coriaceous indusium, whi(!h is attached to the central part of 
tfie reco 2 >taele. The sjiorangium, which corrcsiionds on the whole 
to tliat of the Oleichmiamo, lias a somewhat oblique annulus ; the 
dehiscence also is not truly median. The gamotojmyte is unknown. 

LoxBomacm, — The single genus Loxsonm lias a tubular stele in 
its rhizome, which bears leaves resembling those of some Vavallias. 
The elongated receptacle of the marginal sori is surrounded by a 
Imsal oup-shaixd indusium. The sjiorangia, which arise in basijietal 
succession on the receptaido, dehisce by a median slit, though the 
annulus is somewhat oblique ; they have resemblances to the Oleieh- 
eniacetr. When mature, the sporangia are raised above the margin of 
the indusium by the elongation of the recejitacle, thus facilitating 
the disjiersion of the spores. The gametophyte is unknown. 

Jlymerwphyllarcm, — This group, which contains the two genera 
Hjpmnophyllum and Trichomanes, is characterized by the pre- 
valent “filmy ” texture of the leaves. Many of the B|KHUes inhabit 
situations in which the air is constantly moist, es{)ecially in the 
tropics ; some are terrestrial ; others ojniihytic on tree stems, or, in 
the ease of the smaller sjiecies, some of whi(;h are very minute, on 
the leaves of other plants. A single solid central cylinder is found 
in the rhizome. The sori, which are marginal, liave a long re> 
cc 2 )tacle, bearing the sporangia in basipetel succession, and arc 
surrounded by a oup-shajied indusium. The sporan^a present a 
considerable range m size, the largest being round in speios of 
Hymmmhyllmfi, the smallest in Trichomarm, Each has an 
almost norizonhil annulus resembling that of Oleiehenia^ but the 
dehiscence is lateral. The gametoph^e in Hyinxnophyllvm is flat 
and variously lobod ; that of Trimomanes may be similar, but in 
other species is filamentous. The archegonia and antheridia present 
|M>mt8 of similar^ to those of^tho Oldeheniacem, 

Cyathmce.(E.--Tim order includes the majority of existing tree- 
feins, as well as some of smaller size. The anatomy of the stem, 
with its ring of flattened steles, is figured in the article on 
Fkkns. The sorus has a somewhat elongated receptacle, on which 
the sporangia arise basffiotally ; the indusium may lie oup-dmjied, 
bivalve, or wanting. The dehiscence of the 8|)orangium is almost 
transverse, as in the Polypodiacejoe^ hut the annuTus is slightly 
oblique. Tlie prothalli correspond to those of the next grou^ 

Polypodiacem , — This group, which contains the remaining Ferns, 
will doubtless require subdivision as our knowledge of the morpho- 
logy of the genera classed in it becomes extended. The stem 
rarely has a tubular stele ; for the most ]^rt two to many steles, 
arranged in a ring or in two concentric circles. In a number of 
genera, which there is reason to regard as relatively primitive, the 
sporangia show the same regular b^ipetal sucoession as in some of 
the preceding groups ; in the great majority, however, the successiou 
is not regnlar, but those of varioup ages are intermixed in the sonis. 
The sporangia dehisce by a transverse slit, the annulus being truly 
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vertical or, in some of the genera in which they ai*e regularly | 
arron^, very slightly obli<][ue. The prothallus and scxiiaTorgans 
arc or the type aoscribed in the article on Fkkns; some of tho 
more interesting modifications have been referred to alnive. 

A consideration of the Filicacem as arranged above will 
show that the several suborders may in general terms be 
said to form a series between those in which the sorus 
consists of a single circle of bulky sporangia and those 
Fclypodiacece in which the numerous small sporangia 
appear to be grouped without order in the sorus. When 
the survey is extended to the extinct Ferns of which the I 
fructification is knowm, those from the more ancient rocks 
are found to group themselves with the existing suborders 
with large sporangia, such as tlie Marattuicea}, Gleicheni- 
acecBf and Schizmacem ; the Polypodiacem^ on the other hand, 
do not appw until much later. Tho extinct forms cannot 
be dealt with in detail here ; but it may bo iiointed out 
that their order of ap|iearance afiEbrds a certain amount of 
direct evidence that the existing Ferns with a single circle 
of large sporangia in the sorus are relatively primitive. 
Tho series which can bo constructed from a study of the 
sorus is in general supjiorted by the anatomy of tho 
.s])orophyte, and by the structure and sexual organs of the 
gainetophyte. A more detailed investigation of all the 
characters of the Ferns will be needed before the course of 
evolution thus broadly indicated can be traced, but the 
results obtained by Bower afford a dee|xir insight into 
the general method of progression and the selective factors 
In the })r(x:ess. On the ground mainly of an examination 
of the sorus and 8 [iorangium, Bower has shown that the 
FUicaceoi may be divided into throe groups — ^the Simplices, 
Gradatob, and Mixtoi — in which the s|K)rangia arise simul- 
taneously, in basii)etal succession, or irregularly in tlie 
sorus resjioctively. The first includes the 3 /arattiaceaB, 
Oamuiula'Cea'f Schizmacetn^ GleicImvidcecBj and Matoniacem ; 
the second the Loxmivacem^ IlyniXfvophpllacea^ Cyatheaxem^ 
and the Demutasdtinem (a group including 8 iX 3 cies placed 
in the Synopm Filioum in Dichmiia, and Dav^lia)\ 
while the remaining PotyjK/diaxem constitute the Mixiw, 
The change from the one tyjKJ of sorus to the other may 
have taken jilaco in scvei-al different lines of descent, some 
of which liave l»ecn traced. A consideration of the biology 
of the sorus gives an insight into the advantages obtained 
by the one tyjie over the preceding, as regards jirotcction, 
spore production, and the dis}>ersal of the spores, and thus 
indicates tlie way in wliich natural selection may have 
acted. The differences in the form and mode of dehiscence 
of tho sjiorangia (those of the Simplices having median 
dehiscence and a horizontal annulus, those of the Gradates 
a more or less oblique position of the annulus and of the 
plane of dehiscence, while in the Mixtee the annulus is 
vertical and the dehiscence transverse) stand in relation 
to the position of the sporangia in the sorus relatively to 
one another. The application of the important criteria, 
ivhich Bow'or has thus pointed out, to the construction 
of a strictly phylogenetic classification of the FilicaceoB 
cannot be made until the anatomy, the sexual genera- 
tion, and the palseobotanical evidence have been further 
examined from this point of view. Though on this 
account and because, as Dr Bower himself {x>ints out, 
the subdivisions SimplwB^ Gradatas^ and Mixtm do not 
correspond to definite phylogenetic groujis, they have not 
been used in classifying the Ferns above, their importance 
as an advance towards a natural classification should be 
fully recognized. It may be added that in the large 
number of existing forms and the numerous fossil remains 
of those that have become extinct the FUicaceas offer an 
opportunity such as is perhaps afforded by no other group 
for the study of the history 4>f descent. 

Hydropterideas. — ^The uncertainty which exists as to tho 
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exact aflinity of the two orders of Pieridc^thyta placed in 
tnis groui) must be associated with the more or less com- 
plete aquatic habit of the plants belonging to them. This 
^noral characteristic is expressed in the name UydropUr- 
ideas^ while that of PhizocarjHn^ under which they were 
described in the article Fkbns, rests on an early miscon- 
ception of their morphology. For a general account of the 
group the article named should be consulted. Since it 
was written, repeated detailed investigations have re- 
sulted in a very complete knowledge of the structure and 
development of the four genera of this group : space will 
not allow of a full account being given here, and for this 
some of the works cited below must be referred to. Mention 
must, however, be made of the anatomy and the reproduc- 
tive structures of the 8iX)roph3i;e to indicate the difficulty 
of deciding tlui affinity of these orders. The latter are 
associated by the well-marked heterosjxiry tliey exhibit ; 
but such a character docs not necessarily indicate a natural 
group, and there is some rC/Oson U> l)clieve that tlie nearest 
relations of the Salvinvaceoi and MardleAu^ew are to lie 
found at different points in the series of Hoinosporous 
Ferns. In tho ^alvintaceoSj which contain two genera of 
small fioating jilants, Salvinia and AzMi^ the sixirangia 
are associated in sori surrounded by an indusium springing 
from the base of tlie receptacle. The sori consist either 
of microstK>i*angia or mcgasjiorarigia, wliich are arranged, 
excejit when only one is present, in basi})etal succession on 
the receptacle ; this suggests that an affinity may be found 
with some of the groujis placed in the Gradatoe by Bower. 
The complete abserutc of an annulus from the sjKirangia 
prevents the comjiarison from lieiiig can'ied farther ; and the 
vascular system is so reduced, probably in relation to the 
aquatic habit, that the anatomy affords no safe guide. 
The same hobls good to some extent for the Marsileaceu! ; 
but here the }>resencc of a tubular stele in the forms, with 
thicker rhizomes, affords an indication, at least, that their 
affinity is also with the Gradatat, In structure and de- 
velopment the sporocarp is, however, essentiaUy different 
from the indu.ilace sorus of the Satviniaxeai^ and, though 
its ]>o 8 ition on the ventral surface of the leaf-stalk presents 
a difficulty, must probably be regarded as corresjxmding 
to a modified leaf-lobe. In the absence of direct evidence 
from raheobotany, and bearing in mind the modifications 
associated with adaptation to an atjuatic life in other 
)>lants, the recognition of any more definite affinity for 
these heterosporous Ferns ap}>ears to l)e inadvisable, 
i Further evidence is necessary l)cfore they can l)e removed 
from sucli a ].>o 8 ition of convenience as is assigned to them 
hero, and placed in relation to the scries of FilicacecH, 

The several phyla of Pteridophyta having now been 
briefly described, their rehititmship U) one another remains 
for consideration. ^Jlie available evidence 
not suffice to solve this question, although certain 
indications exist. In the earliest land vegetations of 
which we have any suflicient record s])e.cialized forms of 
Fquisetales, Lycopodiales, Sphxiiophyllalss, and FdivaltB 
existed, so that we are rwluced to liyj^iotheses founded on 
the careful corai>arison of the recent and extinct meml)ers 
of these groups. In this connexion it may be jx)intecl out 
that the fuller study of the extinct forms has as yet Isjen 
of most use in enipliasizing tho difficulty of the questions 
at issue. It has thus led to a condition of uncertainty as 
regai’ds the relationship of the gi’eat groujw of Va.'wular 
Cryptogams, in whicli, howeveu, lies the hojK^ of an ultimate 
approach to a satisfactory solution. The study of tlie 
SpJtemphylladeSy however, as has Ixseii pointed (»ut alxive, 
appears to indicate tliat the FfjulseUdes and LyvajixHhfil^!^ 
may be traced back to a common ancestry. As b) the 
relationship of the FilicedeH to the otlier ])hyla, evid^ce 
from extinct plants ajqiears to lie wanting. If, as has been 
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suggested by Bower, the strobiloid types are relatively 
primitive, the large-leaved Pteridophffta must be supposed 
to have arisen early from such forms. The question cannot 
be discussed fully here, but enough has been said above to 
show that in the light of our present knowledge the main 
phyla of the Vascular Cryptogams cannot be placed in any 
serial relationship to one anoSier. 

It may even regarded as an open question whether 
some of them may not have arisen indejiendently and 
represent parallel lines of evolution from Bryophytic or 
Algal forms. This leads us to consider the question 
whether any indications exist as to the manner in which 
the Pteridophytcb arose. It will be evident that no direct 
record of this evolution can l)e ex]^)ected, and recourse 
must be had to hypotheses founded on the indirect evidence 
available. There appears to be no reason to doubt that 
the sexual generation is homologous with the thallus of a 
Liverwort, or of such an Alga as ColeochxBte. It is with 
regard to the origin of the spore-bearing generation of 
the Pteridophyta that differences of opinion exist. This, 
though at first dei^ndcnt on the prothallus, soon becomes 
independent. It may be regarded as derived from a 
wholly dependent sporogoniuin not unlike that of some of 
the simpler Bryopiiyta; the latter are assumed to have 
arisen from ] primitive Algal forms, in which, as the first 
step in the interjiolation of the second generation in the 
life cycle, the fertilized ovum gave rise to a group of 
swarm-spores, each of wliich develojied into a new sexual 
plant. On this ^iew the origin of the sjKirophyte is looked 
for in the gradual development of sterile tissue in the 
generation arising from the fertilized ovum, and a con- 
sequent delay in spore-formation. Certain green Algm 
Giklogomum^ Coleochcule), the Bryophyta^ and the 
simpler Pteridophyta^ such as Phyllogfosmim, arc regarded 
as illustrating the method of progression, though the 
existing forms may not constitute an actual series. For 
a discussion of this view, w'hich regards the alternation of 
generations in Ptoridophytes as antithetic and the two gen- 
erations as not homologous with one another, reference may 
be made to the ivorks of Celakovsky and Bower. Although 
the antithetic theory is supported by many facts regarding 
the life-history and structure of the gi'oup of plants under 
consideration, it must be remembered that it is at least 
possible that a stage in which the sporophyte was wholly 
deiiendent on the gametophyte may not have been passed 
through in their evolution. The sfwre-liearing generation 
may throughout its phylogenetic history have been inde- 
pendent at one part of its life, and have been derived by 
modification of individuals homologous with those of the 
sexual generation, not by the progressive sterilization of a 
structure the whole of which was originally devoted to 
asexual reproduction. A number of facts regarding the 
Algve^ and also those relating to such deviations from the 
normal life cycle as afKjgaray or aposiwry, may be regarded 
as lending supix>rt to tUs view, which, in contrast to the 
theory of antithetic alternation, has been called that of 
homologous alternation. Without entering farther into 
the discussion of those alternative theories, for which the 
literature of the subject must be consulted, it may be 
pointed out that on the latter view the strobiloid forms of 
Pteridophyta would not necessarily be regarded as primitive 
relatively to the large-leaved forms, and also that the early 
stages of the origin of the sporophyte in the two cases 
may have proceeded on different lines. 

Another question of great interest, which can only be 
touched a]x>n here and may fitly close the consideration 
of this division of the Vegetable Kingdom, concerns the 
evidence as to the derivation of higher groups from the 
Pteridophyta, The most important positive evidence on 
this point ap^iears to indicate that the most ancient { 
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Qymnospenns were derived from the FUicales rather than 
from any other phylum of the Vascular Cryptogams. A 
number of extinct forms are known intermeduite between 
the Ferns and the Cycads, and classed as CycacU^ilices, some 
of which, when their reproduction is more fully known, 
may have to be classed with the Filicalea rather than with 
the Gymnosperms. These forms will, however, be found 
discuBi^ in the articles treating of extinct plants and the 
Gymnosperms, but their recognition will serve to emphasize, 
in conclusion, the important position the Pteridophyta hold 
vrith regard to the existing flora. 

Authouitiks. — Sco'rr. Structured Botany: Flowtrlem Plants, 
London, 1896 ; Studies in Fossil Botemy, Edinburgh, 1900. — 
^Oampbell. Mosses and Ferns, Loudon, 1896. — *Enoleb and 
Peantl. Die NcUikrlichm Pfianzenfamilien, Tlieil i. Abth. 4. 
Leipzig, 1898-1902. — Bower. Studies in the Morphology of 
Spore-rroducing Members,” Phil, Trans, B. 1894, 1896, 1897, 
and 1899. — Hooker and Baker. SyTiopsis FUicum, London, 
1874. — Baker. Fern Allies, Lobdon, 1887. — Christ. Die 
Fankrauter der Erde, Jena, 1897. — Seward. Fossil Botany, 
Vol. i. Cambridge, 1898. — In those works marked with an asterisk 
copious references to the recent literature of the subject will ho 
found. (W. H. L.) 

Public Health . — ^I'ew branches of law liave ex- 
panded more rapidly than the law of public health. Pre- 
mising that the Local Government Act, 1894, transferred 
to urban and rural district councils, elected hy ballot by 
the parochial electors, the iK)wer8 of the existing urban and 
rural sanitary authorities, and also conferred on such councils 
certain powers related to ijublic health (e,g,, the execution 
of the Acts as to petroleum and infant life i)rotection), 
we may commence with the Public Health Acts Amend- 
ment Act, 1890, and the Public Health Act, 1896. Tlie 
first of these statutes confers enlarged powers on such 
local authorities as choose to adofjt it — the right of 
adoption being general in the case of urban authoriti(‘s, 
and in that of rural authorities limited to certain specified 
provisions unless it is extended by the Local Government 
Board. The adoption is effected by a resolution passed 
at a meeting of the local authority convened by special 
notice for the jmrix)8e, and a copy of the resolution is 
required to be sent to the Local Government Board, and — 
where certain parts of the Acts are adopted — to tlic 
Board of Trade and the Home Office. After some general 
provisions, the Act deals successively with (t) danger or 
obstniction caused by telegraph, telephone, lighting, 
railway signalling, and other wires ; (ii.) sewers, sanitaiy 
conveniences, and similar matters ; and (iii.) music and 
dancing licences. A word may be said in regard to each 
of these sections in turn, (i.) Urban authorities are em- 
powered to make by-laws for the prevention of danger 
or obstruction to the public from wires of the class in- 
dicated, and any apparatus connected with their erection. 
Provision may be made for the insi^ectioii of such wires, and 
offenders agauist by-laws are liable to penalties on con- 
viction by a court of summary jurisdiction, subject to an 
appeal to quarter sessions ; and the court may also order 
the removal of any wire or ap|)aratus so placed as to con- 
stitute a contravention. The by-laws before taking effect 
must have been submitted to, and confirmed by, the 
Board of Trade. The Board of Trade may exempt from 
the operation of such by-laws for a maximum period of 
five years from their confirmation any wires, «fec., already 
erec^. But any danger arising from an exempted wire 
may be dealt with on application to a court of summary 
jurisdiction. None of the above provisions applies to 
wires belonging to the Postmaster-General, or undertakings 
under the Electric Lighting Acts, or is to interfere with 
the working of mines lying under or adjacent to any 
street along or across which ^wires have been . stretched, 
(ii.) Injurious matters, chemical refuse, waste steam, Jrc., 
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are not to be turned, or allowed to pass into drains ; the 
local authority is enabled to make communications with, 
or repair drains at the owner’s or occupier’s expense, and 
also to make by-laws regulating the provision and main- 
tenance of sanitary conveniences in manufactories and 
elsewhere; common courts and passages are to be kept 
clean; medical officers and inspectors of nuisances are 
cmix)wered to seize, and justices to condemn all unsound 
“ articles intended for the food of man ” which are sold, 
or exposed or being prepared for sale within the district 
of any local authority, and the licence of the occupier of 
any slaughter-house who is convicted of the sale of any meat 
unfit for food may be revoked ; hoardings are to be set 
up during the progress of buildings ; cellars under streets 
are to be kept in good rejiair, and safe means of ingress 
to and egress from places of public resort, such as 
churches, chapels, or theatres, are to bo provided. Similar 
provision is made for the safety of platforms on public 
occasions, and of whirligigs, swings, and shootings galleries. 
Urban authorities are enabled to provide refuges in streets, 
cabmen’s shelters, and public clocks, (iii.) Places to he 
used for public dancing, music, <kc., arc to >>o licensed by the 
licensing authority of the district in which they are carried 
on. The licences are granted annually in October, except in 
Middlesex, where, under the Music and Dancing Licences 
(Middlesex) Act, 1894, they may be granted at any time. 

The Public Health Act, 1896, abolishes the old system 
of quarantine, and empowers the Local Government Board 
Notitica- 1^^ make regulations as to the landing of in- 
Uonot fected persons from ships. Elaborate pro- 
Intectloaa vision has liecn made for the notification of 
infectious diseases by the Infectious Diseases 
(Notification) Acts, 1889 and 1899. The fonncr statute 
was originally adoptive only, but it has now been ex- 
tended by the latter to every district in England or Wales 
— iu London notification has been compulsory since 1891. 
For the purjwses of these Acts ‘infectious disease” 
means smalli)ox, cholera, diphtheria, membranous croup, 
erysipelas, scarlatina or scarlet fever, typhus, tyjihoid, 
enteric, relai^sing, continued or puerperal fevers, as well 
as any other infectious diseasi^ which, by a resolution duly 
]>assed by the local authority, and sanctioned by the Local 
(^vernment Board, is declared to be included within the 
definition. Wlien any such disease occurs in any building 
used for human habitation, or in any ship, boat, tent, 
van, shed or similar structure (other than Crown buildings, 
or ships, vessels, or boats l)elonging to any foreign Govern- 
ment), the fact must be notified to the medical officer of 
health of the district. The duty of giving this notifica- 
tion is imposed, first on the head of the house to ^vhich 
the patient belongs, failing whom, on the nearest relative 
])rescnt, and on his default on the ]:)erson in charge of, or 
in attendance on, the patient, and on his default on the 
occupier of the building. Any medical practitioner visit- 
ing the patient is also bound to give notice. Reference 
should also be made to the following statutes : the In- 
fectious Disease (Prevention) Act, 1890, luovides for tlio 
inspection of dairies, and the cleansing and disinfecting of 
premises, and under the Public Health (Ports) Act, 1896, 
the Local Government Board may by order assign to any 
port sanitary authority powers or duties arising under this 
statute. The Isolation Hospitals Act, 1893, enables 
county councils to promote the establishment of hospitals 
for the reception of patients suffering from infectious 
diseases; the Cleansing of Persons Act, 1897, enables 
local authorities to permit persons who apply to them, on 
the ground that they are infested with vermin, to have 
the gratuitous use of cleansing apparatus; and the 
Vaccination Act, 1898, pij>foundly modified the law as to 
vaccination. 
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In addition to these statutes, account has to be taken 
of a large body of legislation which relates indirectly 
to the law of public health, or at least comes w^ell within 
itrf range of operation. It deals with a very great variety 
of subjects, and only a comparatively slight sketch of its 
results need be given here. The Factories and Workshoj)s 
Act, 1895, extended the Factory Acts to laundries and 
docks, and enlarged the powers of courts of summaiy 
jurisdiction to provide for the safety of these establish- 
ments, especially as regards protection from fire. The 
Coal Mines Regulation Act, 1896, aims at the ];»revention 
of accidents due to inflammable gas and coal-dust in coal 
mines. The Merchant Shipping Act, 1894, enabled local 
authorities to make by-laws providing inter alia for the 
licensing, inspection, and sanitary condition of seamen’s 
lodgings. The Rivers Pollution IVevention (Borders 
Councils) Act, 1898, enables joint committees of English 
and Scottish county councils of counties on l.)Oth sides of 
the Border (viz., Northumberland and Cumberland in 
England, and Dumfries, Roxburgh, and Berwick in 
Scotland) to exercise the i)Owers of the Rivers Pollution 
Prevention Act, 1876, in relation to any river or tributary 
which is partly in England and ])artly in Scotland — an 
expression including the Tw^eed. Tlie Dangerous Ptjr- 
formances Act, 1897, extends the earlier Act, 1879, 
which jirohibited the employment in dangerous iierform- 
ances of children under 14 years of age, to boys under 
16 and girls under 18, and also provides that, except 
where an accident causing actual bodily harm occurs, no 
jjrosecution may l>e instituted under either of the statutes 
without the consent in writing of the chief officer of poli<!e 
of the police area in wrhich the oftence is committed. The 
Infant Life Protection Act, 1897, which requires j>er8on8 
retaining for rew’ard more than one infant under live, for 
nursing or maintenance for more than forty-eight hours, to 
notify the fact to the local authority, imposes upon local 
authorities the duty of instituting inquiries whether thei’e 
are any persons residing within their districts who come 
wdthin the A t, and empowers them to ai>point male or 
female inspectors for the puri)08e of enforcing its prf>- 
visions. Ijastly, reference may \>o made to the Contagious 
Diseases (Animals) Act, 1894, which consolidated the law 
on this subject. 

London , — Down to the year 1891 London was governed, 
in matters of public health, by a sei'ics of sjKJcial 
statutes and by provisions in the general statutes, the 
8coi>e of which is explained iu the article on 1 ‘ubliu 
Health in vol. xx. of this EncyclojKodia. The law 
as to the metropolis was, however, consolidated, and 
is now regulated by tho Public Health (London) Act, 
1891. The authorities for the execution of tho Act wore, 
for tho City of London, the Corporation, tho vestries of 
the larger and the district boards of some of tho smaller 
parishes, and certain boards of giuirdians. Under the 
Local Government Act, 1899, tho powers of each existing 
vestry and district board are transferred to the council of 
the borough comprising tho area within the jurisdiction of 
such vestry and district board ; and the borough councils 
take over certain of the powers of the county council 
(tf.y,, as to street obstruction and the registration of dairy- 
men) and exercise concurrent jurisdiction with it in other 
matters. Provision is made for the appointment of 
medical officers of health and sanitary inspectors. The 
medical officer is for some purjioses placed on tho footing 
of a district poor-law medical officer, and lie cannot bo 
removed without the consent of tho Local Govern incu t 
Board. In its structure and substance the Public TJcaltli 
(London) Act, 1891, wdiich consists of 144 soctums, 
closely resembles the general Acts. Tho prinr-ipal inattors 
with which it deals are: (i.) nuisances, general and 
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])articular; (ii.) workshops, bakehouses, and dairies; 
(iii.) removal of refuse ; (iv.) water-closets, &c. ; (v.) 
food and water ; (vi.) infectious diseases and epidemics ; 
(vii.) hospitals and ambulances; (viii.) mortuaries; (ix.) 
lodging-tents and underground rooms; (x.) legal pro- 
ceedings, appeals, and inquiries. On some of these 
subjects a few notes may be added, (i.) JSfuisancfs . — It 
is the duty of every sanitary authority to inspect its 
district for nuisances. Certain nuisances, chiefly relating 
to the insanitary condition of i)remi8e8, cisterns, closets, &c., 
may be abated summarily. The authority, on complaint 
by one of its officers or by any member of the public, if 
satisfied of the existence of the nuisance, serves a notice 
to abate it on the ])erson in fault ; and if this is not 
complied wtlj, it may be enforced, under liability to a 
fine, by a nuisance order made by petty sessions. If the 
nuisance order includes a prohibition or closing order or 
requires structural alterations, an appeal lies to quarter 
sessions. The sanitary authority may also apply to the 
High Court for abatement of nuisances. Large powers of 
dealing with |mrticular nuisances are given, (ii.) Work- 
bakfhomeSf and dairies, — ^The sanitaiy authority 
may order lime-washing and cleansing of workshops, other 
than bakehouses, to which some of the provisions of the 
Factory Acts are applied. The Local Government Board 
(in lieu of the Privy Council, 49 and 60 Viet. c. 32, s. 9) 
may make orders as to dairies, (iii.) Removal of refuse , — 
The sanitary authority is to clean streets and footways 
(which occupiers and owners are relieved of their duty of 
sweeping) and also remove house refuse, and any dustman 
demanding a fee or gratuity for removing dust is liable 
to a fine of 20s. The sanitary authority is also bound, if 
required, to remove trade refuse on payment of a reasonable 
sum. (v.) Food and water, — Provision is made for the 
inspection, seizure, and destruction of unsound food of 
any description intended for man. An occupied house 
without proper water supply is deemed a nuisance liable 
to be dealt with summarily, and if a dwelling-house is 
deemed unfit for human habitation, new houses are not to 
be occupied until after the water supply is certified ; and 
a water company on cutting off a consumer's supply is to 
give notice to the sanitary authority. Petty sessions, on 
complaint by the sanitary authority, may close polluted 
wells whether public or private, (vi.) Infectious diseases 
and epidemics, — The provisions as to notification are 
practically identical with those under the general Acts. 
Elaborate provision is made for dealing with dangerous 
infectious diseases. Premises for disinfection, disinfectants, 
and carriages for removal are to be supplied. The medical 
officer of health or any medical man may order the dis- 
infection of houses. The sanitary authority must house 
free of charge persona temporarily removed for disinfection, 
and pay for unnecessary damage and for articles destroyed. 
Penalties are im|X)sed for throwing infectious rubbish into 
ash-pits and for letting an infectious house without proper 
disinfection, (vii.) Hospitals and ambulances, — Sanitary 
authorities may provide hospitals, recover their costs of 
maintaining non-infectious patients in them, and, with 
sanction, provide temporary supplies of medicine and 
medical assistance to the poorer inhabitants. The Metro- 
politan Asylums Board may provide landing-places, vessels, 
ambulances, &c. (viii-) Mortuaries, — Every sanitary 
authority is to provide a mortuary, and may, and if 
required by the county council must, provide a post-mortem 
room, not at a workhouse. Places for holding inquests 
and for preserving unidentified dead bodies are also to be 
provided, (ix.) Lodging-tents and underground rooms , — 
The sanitaiy authority is to make by-laws as to lodgings, 
and may make by-laws as to tents and vans, which, if in 
such a state as to be a nuisance, may be dealt with 
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summarily. Undergroimd rooms are not to be let or 
occupied as dwellings unless they satisfy certain stringent 
requirements prescribed by the Act as to height, drainage, 
ventilation, 4 ec. Provision is made for the enforcement 
of this prohibition, and, in case of two convictions within 
three months, the court may order the room to be closed, 
(x.) Legal proceedings^ appeals^ inquiries, — A general 
power of entry on premises for the purposes of the Act 
is given to the sanitary authority. The county council 
has power to prosecute offenders on default by the sanitary 
authority ; and the Local Government Board, on complaint 
by the county council, may also interfere. There is a 
general appeal under the Act from magistrates to quarter 
sessions, and from notices by or acts of the sanitary 
authority to the county council. Inquiries by the Local 
Government Board are to be held under the provisions of 
the Public Health Act, 1875. 

Besides the Public Health (London) Act, 1891, it is 
necessary to note that the law of public health in London 
is also affected by a number of later statutes relating to 
the metropolis alone. Thus the Baths and Wash-houses 
Act, 1896, allows closed swimming-baths to be used 
gratuitously for music and dancing in London with the 
licence of the London County Council, The Canals 
Protection (London) Act, 1898, empowers the county 
council to require a canal company to protect dangerous 
places on its canal. 

Scotland; — The various statutes relating to public 
health in Scotland are now consolidated and amended by 
the Public Health (Scotland) Act, 1897, which, together 
with the Infectious Diseases Notification Act, 1889 
(v. sup,)f and the Burgh Police (Scotland) Act, 1892, 
constitutes the statutory law of Scottish sanitary adminis- 
tration. The central authority is the Local Government 
Board for Scotland. The local authorities are — (i.) in 
burghs under the Burgh Police (Scotland) Act, 1892, the 
town council or burgh commissioners ; (ii.) in otlier burghs, 
the town council or board of police ; (iii.) in districts where 
the county is divided into districts, the district committee ; 
(iv.) in counties not so divided, the county council. The sub- 
stantive provisions are similar to those of the English Acts. 

Ireland, — Most of the English Acts apply to Ireland 
with modifications and adaptations. See the following 
statutes: Infectious Diseases (Notification) Acts, 1889 
and 1890 ; Cleansing of Persons Act, 1897. The collective 
title, “Public Health (Ireland) Acts, 1878 to 1896,” was 
fiy the Short Titles Act, 1896 (59 and 60 Viet. c. 14) 
given to the consolidating Act of 1878, the Act of 1890, 
and the Act of 1896. See also the Local Government 
Act, 1898, §§ 32, 106, schedule 6. The most imi^rtant 
of these statutes is the Public Health (Ireland) Act, 1896, 
59 and 60 Viet. c. 54, which invested rural sanitary 
authorities with the {towers and duties of urban authorities. 
The Public Health (Ireland) Act, 1900, gives power to the 
Local Government Board for Ireland to determine the 
area of charge in respect of certain special expenses. 

United Stales, — ^It is within the police power of each 
state to legislate on such subjects as adulteration, con- 
tagious diseases, quarantine, vaccination. 

Authorttiks.— English : Glen. Public Eealth Acts, London, 
12th edition, 1899.--LirMLRV. Public Health Acts, London, 6th 
edition, 1896.— FirzoERALD. Public Health Acts, London, 7th 
edition, 1895.— Hunter. Open Spaces, London, 1896.— Hunt. 
London Local OovemTnent. London, 1897. — ^Hunt. London Ghvem- 
ment Act, 1899. London, 1899.— Maomorran, Lushinoton, and 
Naldrett. London Oovemment Aetf 1899, London, 1899.— 
Shaw’s Paeeination Manual, London, 1899. Soottidh : Mao- 
nouoALL and Murray. Handbook of Public Health, Edinburgh. 
Irish: Vanston. Public Health in Ireland, Dublin, 1892.— 
Vanston’s PMic Health Supplement. Dublin, 1897- Amerioan : 
Bouvier. Law Diet,, ed. Rawle. ^JLiondon and Boston, 1897. 

(a. W. R.) 
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Publlshlflfl^a — Under the description of Book- 
selling, the earlier volumes of the Emydopcedia Britannica 
(ninth ed., voL iv. pp. 39, 40) dealt summarily with the early 
history of what is now known as publishing. It is, 
however, not quite correct in modem times to 
publishing and bookselling as identical. 
The publisher now confines his energies entirely 
to the production and publication of books, while the 
bookseller retails them to the public. By this division a 
larger constituency is reached, as the bookseller’s counter 
is considered the best medium through which a book can 
be seen and advertised. 

Before dealing with the present system of publishing, 
it will be best, if only for comparison, to sketch briefly 
some of the methods of publishing which were in vogue 
during the later part of the 18th and the early part of the 
19th century, before the severance of the seller from the 
producer of books. Formerly, by a system of association, 
the principal booksellers product for themselves most of 
the books they sold, and in many cases they employed the 
authors to write them. Dr Johnson and Oliver Goldsmith, 
as well as many other well-known authors, were so engaged. 
By this system of co-operative publishing, prices were 
fixed, discounts regulated, and all trade questions easily 
adjusted. The cost of i)roducing a book was borne by 
this circle of publisher-booksellers, who were called 
partners, and the books thus produced wore usually of 
a })opular character, such as dictionaries, natural histories, 
encyclojisedias, and general educational literature. The 
interests in these works were frequently divided and sub- 
divided into lots or shares, which, in the c^ise of an 
expensive book, or of one for which a largo circulation 
w^as anticipated, were sometimes veiy numerous and often 
formed a complex arithmetical problem. These divisions 
or shares in a book sometimes consisted of as many as 
300 different lots. On the titlo-jiago of the first edition 
of Johnson’s Lives of the Boets there were the names of 
thirty-six of these associated booksellers, and on the second 
edition of the same work, forty-two. The following extract 
from a trade catalogue sale which was held at the I^ondon 
Coffee House, Ludgate Hill, in 1805, will illustrate this 
curious custom : — 


One 160th Johnson's Dictionary sold for £23 5 0 
16 7/8 hooks in 3000 Pope's Works „ 6 6 0 

15 books in 1000 Sterne’s Works ,, 110 0 


And in a division by the jmrtners of Cruden’s Concord- 
ance the fractions of shares into which this once very 
popular book was divided were as follows : — 


3 

52 


21J 1 7 338 

1500 18 60 - 


6 ^ 

036 


1000 


This partnership in the copyright of a book led to fre- 
quent meetings on the part of the proprietors to discuss 
new issues and divide profits. These transactions w’ere 
usually accom|)anied by a dinner, which in later years 
developed into a trade usage, every publisher of imjx)rtance 
during the last half of the 19th century giving at least 
one dinner in each year to his customers. This custom was 
continued until 1897, Messrs R. Bentley k Son l>eing the 
last publishers to give a trade dinner, a year previous to 
their incorporation with Messrs Macmillan <fe Co. in 1898. 
Mr John Murray’s trade sale dinner was discontinued in 
1887, and Messrs Longman k Co.’s in 1872. On those 
occasions books were offered at a considerable reduction 
from the ordinary cost prices. Tlje invitation to these 
dinners was always by a sale catalogue, which was sent out 
to ** a select number of booksellers of London and West- 
minster,” and which in its shape and character, for nearly 
200 years, showed little change, the earliest known being 
dated 1704. They weke alVays on thick woven folio paper, 


with broad margins for figures, with some such formulary 
as the following printed on the first page : — “ Beginning at 
nine in the morning, when the whole comiwiiiy shall be 
entertained with a breakfast, and at noon with a good 
dinner and a glass of wine, and then prfsieed with the sale, 
to finish that evening.” 

From this early jieriod down to the middle of the 19th 
century the stock sold at these sales consisted largely of 
miscellaneous books, l^esides those which the publisher- 
lKK>kseller himself jmrtly controlled. After that date the 
shares of moat of these jmrtnership books were either 
bought up by one partner or through the lapse of time 
l^ecame worthleas, the old methods gradually died out, and 
the publisher, as we know him, became the sole producer 
of the works which the booksellers sold. 

There were, however, during the first half of the 19th 
century several gi-eat publishing liouses, some of whom still 
exist, w*ho, with foresight and discretion, issued many of 
their publi(*>ation8 on their own responsibility, notably the 
house of Longmans, who siieculated large sums in the 
w^orks of Wordsworth, hloore, Macaulay, and also in the 
issue of the Edinimvgh Remmo, This was true also of 
John Murray, who jjaid immense sums to Lord Byron, 
Scott, Ciabl)e, Irving, Ilallam, Southey, and to the writers 
in the Quarterly Review. The same business methods 
existed in the houses of Blackwood, Colburn, Constable, 
liivingtons, A. &: C. Black, and others, who displayed 
great knowledge of the requirements of tliat age, many of 
them making large fortunes. 

This complete centralization of the imblisher’s responsi- 
bility develop )ed maiiy changes, some of them considerably 
influencing the relation of the author to the publislier as 
'well as the jK)sition of the i^ublisher to the Iwkseller. 
There also grew up conditions in these trades which 
eventually led to the formation of j protection societies for 
the author, tlu^ publisher, and the l)C)okseller. 

The old-established publishers, being in many instances 
men of f'ulture and education, gathci'ed round them authors 
of position rad renown, with whom they became on 
intimate tenns. A i^ersonal relationshi]> was thus fostered 
which frequently resulted in business suggestions beneficial 
to both author and publisher. This is further illustrated 
in the published lives of the Murrays, the Blackwoods, of 
Daniel Macmillan, and Adam Black, as well as in the 
biographies of authors themselves. The great commercial 
pro8j)erity which was associated with this and a later peri<Ml 
induced many men of enterprise and capital to enter tin* 
publishing trade, with the result that through the multi- 
plicity of publishers a competition arose for the successful 
writer, w^hich, although enriching the author, has occasion- 
ally severed many pleasant social relationships. There are, 
however, still many exce]>tions to this condition of affairs. 

Tile changes which have affected the publishing trade 
from time to time are well illustrated by the difference in 
the position of the publishers’ readers — those 
men of lettera who assist and advise 
publisher in tlic literary side of his business. 

In the time of Dr Johnson, when the jpublishei* was 
practically no more than a booksollci’, and j publishing 
mainly consisted in combinations of Inpoksellers to sliare 
expenses, there was very little room for indcpcjndtjnct* in 
the jxwition of their literary advisers. Indeed, at that 
time the publisher’s reader, so far as lie existed, was 
practically the publisher’s “hack,” engaged in odds and 
ends of literary work at a very insufficient stipend, and 
subject at times to actual indignities at the hand of Jiis 
employer. In some such position Johnson himself servetl 
Cave at St John’s Gate, Clerkenwcll; and most of the 
booksellers could claim the assistance of a ready man of this 
description, though rarely, of course, of equal distinction. 
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Gradually, however, aa the business of publishing assumed 
a different complexion, there was a tendency for each 
bookseller to act for himself, and little literary cliques 
were gathered around the different houses, ready to advise 
and assist. In this way the Qmrterlies sprang into 
existence, and rivalry became more direct and more lively 
between the different houses. Then each house sought to 
become the exclusive publisher to the best writers of the 
day, and the duties of the publisher’s adviser became more 
extensive. He was often something of a go-between from 
publisher to author, and himself a writer of distinction 
and high reputation. Scott’s relation to the Ballantynes 
and Gifford’s to Murray are almost inseparable from many 
of the associations of the publisher’s reader: they read 
manuscripts and advised uiK)n proposals, consulted with 
writers, and represented the literary conscience and judg- 
ment of the firms, to whom they stood as friendly sijonsors. 
But the development did not stop there. “ The mob of 
gentlemen who write with ease ” increased so rapidly in 
number and j^rtinocity that it soon became necessary for 
every house to keep in constant employ at least one, and 
often several advisers, who should read the manuscripts 
and report upon their quality. By the beginning of the 
’thirties this custom was universal ; and the reader was 
also expected to suggest schemes and hoi]) to carry them 
through. Charles Whitehead, for example, a Bohemian 
of the old school, was ros];)on8iblo to the firm he served 
for the suggestion that Cliarles Dickons should he asked 
to write The Pickwick Pa^ievH to accom[)any a series of 
projected illustrations by Seymour. In this way the 
position of “ reader ” often became a very responsible one, 
and gave many meritorious but undistinguislied men of 
letters a chance of affoi’ding their first o])]:»ortunity to 
writers who wore soon to outstrip them alike in commercial 
value and in literary reputation. Thus it was Mr Smith 
Williams, the reader, who induced Mr George Smith 
(Smith, Eldt)r k. Co.) to publish Jam Eyrt, Then, as 
the competition among ])ubliHhcrs liecame more acute, 
and the business gave wider opin^rtunities for taste and 
culture, the status of tlie “rca<ler” naturally advanced 
/wW panm. A man of judgment and executive skill was 
able to indicate to a promising writer faults which might 
easily be remedied and ciualities which should be culti- 
vated ; courttjsios of this kind made for business, and so 
there grisw up a new rivalry between house and house, 
who vied with one another in securing the liest advice 
available. 

These were the golden days in the history of the 
publisher’s reader, and they were i)orhaps at their zenith in 
the middle ’seventies. Then Mr John Motley, for example, 
advised Messrs Macmillan, and Mr George Meredith 
Messrs Chapman k Hall ; and several of the most distin- 
guished writers of our day boar testimony to the invaluable 
advice which they received from these gentlemen at the 
outset of their own careers, advice extending to a detailed 
examination of their manuscripts, and elaborate suggestions 
for their improvement and alteration. The recent increase, 
however, in the number of publishers, and the purely 
mercantile nature of certain developments in the business, 
seem not unlikely in the future to undermine the ix>sition 
of the “reader,” and to render him once more a mere ^ 
appanage of the office. This change of front is, no doubt, 
cluefly attributable to the growing tendency to neglect 
the old and intimate person^ relations between publisher 
and author, and to entrust the whole of the business 
arrangements to a literary agent or middleman, who under- 
takes the entire conduct of a manuscript from the time it 
leaves the author’s hand until the day of its publication, 
arranges the author’s contract, and collects his dues. The 
result of this innovation, however effectually it may relieve 
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the writer of business anxieties, has undoubtedly been to 
separate author from publisher, and very often to deprive 
the author of the advantage of the publisher’s experience 
in the way of advice and direction. In this way the 
“reader” has lost the better part of his occupation. 
Instead of being a cultured expert, prompting the writer 
with suggestions, ho tends to become a sharp man of 
business, acquainted with the “ sales ” of every successful 
author, and the sums which it is safe to adventure in 
advance of publication, and the young and inexperienced 
writer seems likely to find less and less literary assistance 
within the walls of a publishing house. 

There are naturally several branches of publishing into 
which this rather illiberal competition cannot enter, and 
hero the more humane functions of the literary adviser are 
still unim|)aired. The fields of belles lettreSy criticism, 
bibliography, scientific and (perhajjs) educational literature 
are exempt from the present stress of the market, and it 
is here that we must look for the preservation of the 
calmer and more dignified spirit of business. Here the 
“ reader ” has still his place and his opportunity. But in 
the wider field of general publishing his position has 
almost certainly pass^ its meridian, and only a complete 
change in the nature of business methods can restore it to 
tile privileges and satisfactions which it once enjoyed. 

Com])etition among publishers for the successful author 
assisted in the establishment al)Out 1880 of the literary 
agent. The business of these literary agencies, 
of which there are about ten, is to disjiose of an 
author’s MS. to the highest purchaser, to arrange mgeat, 
for the serial issue of the work, to negotiate and 
settle the American and foreign editions, to keep the 
author’s accounts, and to act as the intermediary between 
him and the publisher, for which he charges a commission. 
Some publishers resent this interference, and will not 
consider a MS. coming through these sources; but the 
demand for the work of a poi)ular writer is always great, 
and through the prices obtained by means of the literary 
agent an author is stimulated to give quantity rather than 
excellence of work, thereby frequently enriching himself at 
the expense of his reputation. 

Growing up about the same time and covering some- 
what the same ground as the literary agent is the Society 
of Authors. ’This society, which owed its in- 
ception mainly to the initiative of Sir Walter 
Besant, was established in 1883, and from its society, 
commencement met with a considerable amount 
of 8Ui)port from the workers in literature. Lord Tennyson 
became its first president, and Lord Lytton, Matthew 
Arnold, Huxley, Tyndall, and Dr Martineau were among 
its 36 vice-presidents. The registered office of the society 
is 39 Old Queen Street, Storey’s Gate, S.W. Its accredited 
organ, T/ie Author, vras established in May 1890, and 
has a circulation of over 2000 copies; the subscription 
to the society is £1, Is. })er annum, or 10 guineas for 
a life membership. In the first year of its existence 
it had only 68 ^ying members; it now has over 1300. 
The main principles of the society are : (1) the main- 
tenance, definition, and defence of literary and musical 
property; (2) the consolidation and amendment of the 
law of domestic copyright ; (3) the promotion of inter- 
national copyright. The society has grown with its 
requirements, and now not only aims at defining and 
establishii^ the principles and methods of publishing, 
but examines agreements and advises authors as to the 
best publishers for their purpose. It looks through and 
carefully examines publishers’ accounts and estimates for 
printing and production ; it takes action on behalf of its 
members for the recovery of MSS. ; ani will for a small 
fee give a critical report upon the work of young 
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authors submitted to it. Although not antagonistic to 
the literary agent, it warns the author who is starting on 
his career not to enter into contracts or dis|XMse of his 
MS. before consulting the society, as in his preliminary 
efforts the advice of the Authors' Society would be found 
useful. The groat work of the society has been its con- 
tinual insistence on the value of literary property and the 
right of the author to his share of profit. It has therefore 
laid down what it considers the heads under which 
the various methods of publishing should fall ; these arc 
as follows: (1) sale outright; (2) limited sale; (3) the 
half-profits system ; (4) the royalty system ; (5) pubUcation 
by commission. 

In discuBsing these proposals of the Authors* Society separately, 
it must be understood that variations may take place by agree- 
ment between author and publisher in any of the several depart- 
ments, and the various arrangements are here explained rather 
than suggested os a system to be adopted for publishing. With 
regard to sale outright much might be urged, both for and against. 
It is not an infreq^uent occurrence for an author, who has probably 
put his most original work into his first book, to be unable 
to find a publisher. Cases might be mentioned where, after 
many unsuccessful attempts, an author has disposed of the copy- 
right of his book for a nominal sum, and the work lias after- 
wards turned out a surprising success. To the credit of the 
publishers, this success lias generally been recognized by further 
|)aymcuts, but legally the author has no further claim. It is 
therefore suggested that if an author considers his work to be 
one of merit, he should not disjiose of his rights in the book. If, 
however, tlie author cannot afford to w'ait the verdict of the public, 
ho is sometimes compelled to accept the best price offered for liis 
MS. On the other hand, by sale outright the author dispenses 
with all future trouble, and the loss, if any, falls upon the pub- 
lisher, who, in order to make his investment a satisfactory one, 
must do bi.s best to make the book a success by review.s, advertise- 
ment, and througb trade mediums. These advantages should bo 
a considerable help to a young author. 

The method of Umikd sates is not often adopted. It is an 
arrangement by which an author sells to a [lublisher the right of 
producing his book for a limited jieriod for a stated sum, or sells 
a limited luimber of copies at an agreed price. Neither of these 
methods is considered desirable, and should never be undertaken 
without ail agreement. 

The haJf-jiroJits system is less objectionable. According to this 
plan, the ]>ublisher produces the book at his own risk, and the net 
profits arc divided in half or on an agreed ratio between author 
and publisher. Under this system tlie cost of production and 
advertising is met before any profit can aceme. This method 
should not, however, l)c undertaken unless the author knows well 
tlie integrity of the publisher with whom lie is dealing, as under 
this arrangement it is {lossible for the piiblislier to take discounts 
in wliich the author does not share. 

By far the most satisfactory system and the one most generally 
adopted is the royalty system, by which the publisher produces 
the book at his own cost and pays the author a royalty ii]K)n each 
copy sold. These royalties vary from 10 per cent, to 25 per cent., 
and in very exceptional cases to 30 per cent., according to the 
reputation of the author and the anticipated sale of the book. 
Sometimes by arrangement a royalty is |)aid upon all copies sold 
over and above a certain number, or after the co«t of production 
has been covered, but none of these methods should be undertaken 
without an agreement legally drawm up and duly signed. Most 
of the leading novelists now jmblish on the royalty system, as by 
this they receive a larger return for their literary property. Fre- 
quently it is arranged that an author shall receive a lar^ sum 
on depositing the. MS. with the publisher, or on publication, on 
account of royalties, which in the case of a popular novelist will 
amount to thousands of pounds. 

The method of publishing on commission is generally aclopted 
when an author has opportunities for producing his book himself. 
By this method the work is issued at the expense and risk of the 
author, and the publisher or agent is paid by a commission on all 
copies sold, and also on the cost of production, should this l»o 
undertaken by the publisher or agent. Provided the book is a 
successful one, this method is, from a financial point of view, the 
most satisfactory to an author ; for should he have time and oppor- 
tunity to see the book through the press, he takes all the inter- 
mediate profits, and also the commission on production ; but it 
has the objection that a publisher may not throw liis energies 
into the. sale of a commission book to the same extent tiiat he 
would if it were issued tipon^the royalty system, or if he had him- 
self bought the copyright. 

In all these methods of publishing, care should be taken in 


drawing up agreements, and also, whore possible, the copyright 
should remain in the possession of the autUor. The success of a 
book can frequently do traced not only to the effective way a 
publisher produces it, but also to the way he advertises it, and to 
the channels through which he causes his advertisements to i)as.s ; 
so that the selection of a publisher is an important matter. It is 
a fact that the name of a particular publisher on the title-page of 
a book is a guarantee that the book has been well considered before 
being issued ; this has a ^eat effect with the bookseller who stocks 
it, aud also with the public who buy. 


Undonbtodly one of the great factors in publishing, 
besides an exact knowledge of what to publish, is to 
bring before the book-buyer the particular cliaractcr of 
book that he can use, without undue waste of either 
money or energy ; and this can bo done best by judicious 
advertising, aud through the intelligent bookseller. 

To the author as well as the publisher one of the 
principal difiicu]tie.s is the disiiosal of the books that 
do not sell, that is, to use the usual trade term, 
of “ llemainders.” With the consent of the J*”*^^* 
author those are generally either sold by jniblic 
auction or ])rivately to a trader known as a remainder- 
buyer. Books so sohl feUdi a i»urely nominal sum, some- 
times not amounting to the cost of tlie pajior ni>on which 
they are printed. Some publishers prefer sending their 
unsaleable stock back to the }>aper mills to be repu1]:)ed, 
rather than that they should be sold in this unsatisfactory 
manner. It has sometimes haj^pened that a })ook sold out 
in tliis way has found its real place in a cbtiajier market, 
and a fresh aud quite unexiKJcted demand for the book 
has been created. Tn no case, however, should a book be 
i^cmaindered until two years after its jiublication. 

Although established after both the Authors' and Book- 
sellers' Association, still, as the predominant partruu’ in the 
trades corning between the author and the public, it would 
be right to treat here of the origin anti work of the 
Fttblisheis' Association of Great Britain and Ireland. This 
association was established in 1896, and had as its first 
president Mr C. J. Longman. It has a membership of 
about 70, consisting of all the principal London and 
provincial publishers. The objects of the association are 
to promote and protect by all lawful means the interests 
of the publishers of Great Britain and Ireland. The work 
undertaken and accomplished has been varied 
and useful, and in its results has affected the 
publishers themsedves as well os the book trade meat, 
generally. Amongst the most imijortant ques- 
tions discussed have been tlie stopping of colonial piracies, 
copyright, bibliogra])hy, trade terms, and publication agree- 
ments. The following are the principal clauses from a 
draft agreement between author and publisli^r drawn up 
by the association, which has received legal sanction and 
upon which agreements may bo founded for publishing 
iijKin the royalty system; — 

The publisher shall at his own risk and exiieuse, ami with due 
diligence, produce and publisli the work, and use his best endeav- 
ours to sell the saiiie. .... 

The author guarantees to the publisher tliat tlie said w’ork is in 
no way ivhatevcr a violation of any existing copyright, and that 
it coutaiiiH nothing of a libellous or scandalous cliaractcr, and tliat 
ho will indemnify the publisher from all suits, claims, itiid pro- 
ceedings, damages, and costs which may he made, taken, or in- 
curred by or against him on tlie ground that tlie work is an 
infringement of copyright, or contains anything JibeJIoiih or 

scandalous. , ^ • vj. 

The publisher shall, during the legal tmin of copyright, ha'i 
the cxelusive right of producing and puhlwhing the work in tne 
Enclisli language tliroughout the world. The jmbhshcr shall 
have the entire control of the publication and sale and ciiis 
of sale of the hook, ami the author shall not, during the con- 
tinuance of this agreement (without the 

lisher), publish any abridgment, traiLslation. or dramati/rd vision 

^^The pi^Hsher agree.s to pay the author tJie following royalties 
on the piiblishcil price [these by arniiigcmentj. 
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No royalties shall bo paid on any copies given away for review 
or other purposes. 

The author agrees to revise the first and, if necessary, to edit 
and revise every subsequent edition of the work, and from time 
tt> time to supply any new matter that may be needful to keep 
the work up to date. 

The author agrees that all costs of corrections and alterations 
in the proof sheets exceeding 25 per cent, of the cost of composition 
shall be deducted from the royalties payable to him. 

In the event of the author neglecting to revise an edition 
due notice shall have been given to him, or in the event of the 
author being unable to do so by reason of death or otherwise, the 
expense of revising and preparing each such future edition for 
press shall be borne by the author, and shall bo deducted from the 
royalties payable to liim. . i i. ^ xi. 

During the continuance of this agreement the copyright of the 
work shall be vested in the autlior [or publisher], 'who may be 
registered as the j)ro|>rieror thereof accordingly. 

The publisher shall make up the acc-ount annually. 

If the publisher shall at the cud of three yearn from the date 
of publication, or at any time thereafter, give notice to the author 
that ill his opinion the demand for the work has ceased, or if the 
publisher shall for six moiitlis after the work is out of print 
decline or, after <liie notice, neglect to publish a new edition, then 
and in either of sucli cases this agreement shall terminate ; and 
on the determination of thivS agreement in the above or any other 
manner, the right to print and publish the work shall revert to 
the author, ana the author, if not then registered, shall be entitled 
to be registered as tlie proprietor thereof, and to purchase from 
the publisher forthwith the plates or moulds and engravings (if 
any) produced specially for the work, at half cost of production, 
and whatever copies the publisher may liave on hand at cost of 
}iroduction ; and if the author does not within three months pur- 
chase and i>ay for the suid jilates or moulds, engravings, and 
copies, the publisher may at any time thereafter dispose of such 
plates or moulds, engravings, and copies, or melt the plates, 
fiayiiig to the author in lieu of royalties a percentage of the net 
})]‘ocoeds of such sale. 

If any difference shall arise between the author and the pub- 
lisher touohing the meaning of this agreement, or the rights or 
liabilities of tlie fsirties thereunder, the same shall be referred to 
the arbitration of two prsons (one to be named by each party) or 
tlieir nnipiro, in accoraance with the provisions of the Aroitration 
Act, 1889. 

Much business of an international character has also 
been undertaken by the association, especially in the im- 
portant work of organizing the International Congresses of 
Publishers. The aim of these has lioen to promote and 
establish a true international friendship, so that if trade or 
other dififerences should arise in any country, they may 
be settled by the inti;rvention of the publishers in the 
{particular country ; and also to extend the advantages of 
the Bern Convention by securing the adherence of those 
countries which have not yet joined (see Copyeioht). 
The first of those Congresses was hold at Paris in 1896, 
the second at Brussels in 1897, the tliird at Ijondon in 
1899, and the fourth at Leiiizig in 1901. At all these 
Congn^sBOS questions were discussed, and in many cases 
settled, in a 8{)irit which beneficially affected the trade of 
Qroat Britain and other countries, and which may go far 
to remove possible causes of future friction. 

One of the most imiportant actions of the publishers, 
and one which has liad a material bearing ujxin the book- 
selling trade of the United Kingdom, was the 
adoption and enforcement of what is known as 
the I^et Sifsteniy which means that no Ixpokseller 
may give a discount to the public off the {irice at which a 
book is published when issued under this system. This 
arrangement was the subject of much discussion between 
authors, publishers, and booksellers, but eventually a moduti 
operandi was arrived at, which was deemed satisfactory to 
the various interests in question, and on Ist January 1900 
the system came into operation : publishers undertaking 
to discontinue supplying any bookseller who gave a dis- 
count off the selling price of net books, and the booksellers, 
through their association, signing an agreement to fall in 
with the publishers’ proposals and to charge the published 
price, giving no discount At the outset some of the 
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discount booksellers took exception to the coercive policy 
thus introduced, but their opposition gradually died out» 
owing to the firm stand t^cn by the publmers; and 
although some objections are still rais^ against the 
system, it is in the main accepted as the best solution 
of the discount difficulty yet proposed. The publishers 
have at present refused to take action as to discounts in 
regard to books publislied in any other way than on the 
net system. 

Many {irevious attempts had been made to grapple with 
the discount difficulty. In July 1850 twelve hundr^ book- 
sellers within 12 miles of the London General Post 
Office signed a stringent agreement not to sell 
below a certain price. This agreement was broken almost 
immediately. Another attenqit was made in 1852 ; but at 
a meeting of distinguished men of letters resolutions were 
adopted declaring that the principles of the Booksellers’ 
Association of that {leriod woi’e opposed to free trade, and 
ivere tyrannical and vexatious in their ojieration. The 
question was eventually referred to a commission, consist- 
ing of Lord Campbell, Dean Milman, and George Grote, 
which decided that the regulations were unreasonable and 
inexiiedient, and contrary to the freedom which ought to 
{irevail in commercial transactions. An attempt was also 
made in 1869 to imiiose restrictions upon the retail book- 
seller; but these also failed, mainly through the want 
of decided action on the {mrt of the publishers. Later 
success was undoubtedly due to the unity of pur]K3se 
which animated all parties, and was made ]K)Hsib]e 
through the existence of botli a jiublishers’ and booksellers’ 
association, the memlxjrs of which worked in harmony 
and towards a definite and settled end. 

Bedsides the discount question, there have been many 
disturbing elements in the publishing and bookselling 
trade. Perhaiis no greater change ever took 
place than that which was bi*ought about by the 
Education Act of 1870, which caused a revolu- 
tion in educational literature, rendering most of the then 
existing school-books practically useless, new educational 
methods taking tlic {dace of the old-fashioned system of 
questions and answers. Another change wes brought 
aliout by the abolition of the three-volume novel. It had 
always been the custom to issue works of fiction in several 
volumes. Richardson’s ClarisBa llarlowe was in 8 
volumes, Fielding’s Tom Jones in 6 volumes, and Sterne’s 
Tt%8tram Shandy in 9 volumes; but during nearly tlie 
whole of the 19th century, until 1897, three volumes 
w^ere considered the regulation number for all novels. In 
1894 Mudie’s and Smith’s circulating libraries sent to the 
publishers a circular suggesting drastic changes in the {trices 
of this mode of issue, which had the effect of gradually 
reducing the number of novels in this form ; and in tlie last 
year of their existence, 1897, only four novels were thus 
{jublished. Up to this time the 6s. volume was reserved for 
the cheap edition of a w'ork first published in three volumes, 
but the abolition of the latter opened the fiood-gates for 
the publication of original fiction in one-volume form. 
The result has been a yearly growth in this department of 
literature, which now forms the princqml stock of the 
general bookseller. To the {jopular novelist this change has 
been beneficial, as he at once appeals to the large majority 
of readers before the critics have had time to express their 
opinion, in one sense or another, which was hardly the 
case in the days of the three-volume novel. As illustrat- 
ing the large demand created by this form of issue, it may 
be mentioned that of Miss Corelli’s The Master Chris- 
tian, published in 1900, nearly 260,000 copies have been 
sold ; and of Mr Hall Caine’s The Eternal City, published 
in September 1901, over 120,000 copies were dis{)ORed of 
in six months in Great Britain alone. Other exanqdes 
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of large sales might easily 1x3 cited. By this one-volume 
form of issuing novels the colonial bookselling trade has 
been greatly benefited, as it is now usual to publish simul- 
taneously with tlie English editions another edition entirely 
for sale in India and the Colonies. This trade is a very 
increasing one, and is considered an important factor in 
the sale of a book. 

The increase in the publication of very cheap editions 
has been a feature of recent years. Enormous numbers of 
low-priced (even sixpenny) editions of standard 
works have been issuoii, and this is notably the 
case with cheap reprints of books of which the 
copyright has just expired. New novels of good standing 
have also been first published in a sixpenny edition. 
Akin to this is the practice of publishing novels serially in 
the cheap monthly magazines, such as those which Messrs 
Harmsworth, Newnes, and Pearson liave iiopularized. 

Tlie numlxsr of books published in the United Kingdom 
somewhat declined l)e tween 1897 and 1902, the South 
African War and the death of Queen Victoria naturally 
affecting the book-market. In 1897 there were issued 
6244 new books; in 1898, 6008; in 1899, 5971; in 
1900, 5760; and in 1901, 4955. About 1500 in each 
year wore fiction. 


Coming between the publisher and the retail bookseller is the 
important distributing agency of the wholesale bookseller. It is 
D! iri- retailer looks for his miscellaneous 

buSsr supplies, as it is simply impossible for him to stock 
one-half of the books published. In I’aternoster Bow, 
which has for over a hundred years been the centre of this indus- 
try, may be seen the collectors from the shops of the retail book- 
sellers, busily engaged in obtaining the books ordered by the 
book-buying public. It is also through these agencies that the 
country bookseller obtains his miscellaneous 8Ui>plies. At the lead- 
ing liouse in this department of bookselling almost any l>ook i.an bo 
found, or information obtained concerning it. At one of these estab- 
lishments over 1,000,000 books are constantly kept in stock. It 
is here that the publisher calls first on allowing or subscribing” 
a now book, a critical pi*oecss, for by the number thus subscribed 
the fate of a book is sometimes determined. 

What may bo termed the third partner in pnblisliing and its 
ramification is the retail bookseller; and to protect his interests 
there was established in 1890 a Loudon Booksellers’ Society, which 
had for its object the restriction of discounts to 25 per cent., and 
also to arrange prices generally and control all details connected 
with tlie trade. The society a few years afterwards widened its 
field of operation so us to include the whole of the United King- 
dom, and its designation then bei^amc **Tho Associated Book- 
sellers of (Ireat Britain and Ireland.” This association, with the 
aid of the publishers, establislied tlie net ^stem before mentioned, 
and by unity of action aims at stopping mrthcr underselling and 
the giving of niinous discounts. Mr H. W. Kcay is tho president 
of the association, and the registered offices arc 1 Bathurst Street, 
Loudou, W. 


From the beginning of the 20th century there has been 
a large influx into England of American liteiature, especi- 
ally fiction. Not only has there been a growing 
appreciation of many American writers, but the 
attractive “got-up” of American books has made 
its influence felt upon the British market. Some of the 
American methods of distribution have also been attempted 
in Groat Britain, but with only partial success. The most 
successful effort has been the sale of important expensive 
works through the medium of newspapers. Canvassing, 
which is a common method of distributing l>ooks in the 
United States, meets with little support in the United 
Kingdom, although about the middle of tho 19 th century 
a large trade was done throughout England and Scotland by 
canvassers, who sold in numbers and parts such works as 
Family Bibles, Daily Devotions, Lives of Christ, and Foxe’s 
Booh of Marf/yrs, It is, however, an acknowledged fact 
among publishers that there is still a large British public 
not reached through the ordinary channels of trade, and 
how this book-buying public can be touched is a question 
which is continually ellercising the minds of tho enter- 


prising producer. Tho methods of publishing in America 
arc similar to those adopted in Gi-eat Britain, but the 
discount to the booksellers is generally given pro raid 
according to the number purchased. It is, however, in 
respect of tho means of distribution that the systems of 
the two countries differ most. In America tho general 
stores to a considerable extent take the place of the 
English bookseller, and by their energy and extensive 
advertising a wider public is served. In the distribution of 
fiction the American plan of “ booming ” a book by copious 
advertising, although expensive, is often the means of in- 
ducing a large sale, and of bringing an author’s name before 
tho public, but it does not always establish a ixnmaiient 
reputation for him. In 1901 the net system, as adopted 
in Great Britain, was jjartially introduced into America. 

Tho Continental methods of publishing and distribution, 
especially in Germany, differ, in many res|)ects very materi- 
ally, from those of Great Britain. In even the 
smallest German towns there is a liooksellcr who coatiaBtit 
receives on sale, immediately ui>on publication, 
a supply of such new lx>oks as he or tho publisher may 
think suitable to his class of book-buyers. Tho bookseller 
submits these books to his customers, and by this method 
most books issued are at once placed at the disposal of 
any buyer interested in tho jiarticnlar subject. The large 
sums sjxjnt in other countries uiK)n advertisement are thus 
saved. At the book fairs held in Leipzig at Easter and 
Michaelmas tho accounts for books sent on sale are made 
up and i>aid. In France all books have to be licenseil 
before publication, but the methods of publication differ 
little from those of other Continental countries. 

Sec also 8. S. SpsiOGK, 2^ie Various Methods of Puhlicaiiwu 

(J. SH*.; A. WA.) 


BkITIBH PUBLI8HIN(; Housks. 

The following firms, whose names are well known from 
the books they published, have ceased to exist : — 

Bkktlkv, B., k Son, founded by Bichard Bentley in 1832. He 
starte ' business with U. Colburn in 1829. In 1837 he commenced 
the issue of JiewUefs Miscellany^ in which Dickens’s Oliver Twi'tt 
and Ainsworth’s Gvy Fawkes^ illustrated by G. Cruiksliank, 
appeared. At his establishment in New Burlington Street, 
Richard Bentley and his son George gathered round them a 
famous band of men of loiters ; among them was the Kev. 
R. H. Barham, the celebrated author of Tlte Ingoldshy hegtruis, 
which was first published in 1840, This firm also publislied tho 
“ Library of Standard Novels” and the “Favourite Novel Library.” 
lu the latter Mrs Henry Wood's East Lyime appeared. In 18H(> 
the firm took over the imblicatioii of Temple Lar^ founded by G. 
A. Sala and Edmund Yates ; Bentley's Miscellany was afterwards 
incorporated with this magazine. Mr Richard Bentley was the last 
member of this firm, and he, with his fatlior, Mr George Bentley 
(1828-96), wortliily maintained its histt)rical reputation until us 
incorporation by Messrs Macmillan k Co. in 1898. 

Bohn, — Henry George Bohn, born of Gciiiian parents in London 
in 1796, was a man of groat literary and business activity. His 
father was a bookseller, and young Bohn in 1831 staried as a dealer 
in rare books, besides buying up tho surplus stock of jmhlisliers 
and selling them at a cheap rate to tlie retail booksellers. In 
1841 he issued his celebrated Guinea Catalogue^ a inonumental 
work containing 23,208 different items. Bohn was also noted for 
his l>ook auction sales ; one held in 1848 lasted four days, the 
catalogue comprising twenty folio pages. Printed on thi.s cata- 
logue was the folio'wing in formation ; “Dinner at 2 odoek, 
dessert at 4, tea at 5, and 8U]>pcr at 10.” Th« nanie of Bolm J'* 
princiiMilly remembered by the important “libraries wliidi he 
Inaugurated ; these ivore commenced in 1810, and roiiiffns<‘d sue i 
subjects as history, .science, classics, theology, urclia'<m»gy, ^ 
consisting in all of 766 volumes. The. liliranes were bought in 
1864 by Me.ssr8 G. BeU & Sons. Bohn died in 1884. 

CoLmniN. 
bookselling 
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Lytton, Theodore Hook, and Harrison Ainsworth were editors. 
Colburn published in 1818 EvelyrCa Diary, and in 1825 the Diary 
of Pepya, edited by Lord Braybrooko, paying £2200 for the copy- 
right He also issued Disraeli’s first novd, Vivian Orey, and a 
large number of other works by Theodore Hook, G. P. K. Janies, 
Marryat, and Bulwer Lytton. In 1830 Mr K. Bentley was taken 
into partnership; and m 1832 Colburn retired, but set up again 
soon afterwards indeiiondently in Great Marlborougli Street ; his 
business was taken over in 1841 by Messrs Hui’st Ac Blackett. 
Henry Colburn died on 16th August 1855, leaving property to the 
value of £35,000. 

OoNSTAULU, Ar( 3 IIIBALI), was bom on the 24th of February 
1776 at Carnbee, in Fifeshiro. In 1788 lie was apprenticed to 
Peter Hill, bookseller, of Edinburgh, but started in business for 
himself in November 1795 us a dealer in rare and curious books, 
the Scots Magazine was acquired by liiiii in 1801, and Leyden, 
the poet, antiquarian, and Orientalist (d. 1811), became its editor. 
He lutrodueed Constable to literary circles. In 1802 Constable 
commenced the Faniwra' Magazine, and ^ in the same year the 
Edinburgh Review burst upon an astonislied world. The first 
number was issued in November 1802, under the nominal oditor^iip 
of Sydney Smith ; Lor«l Jeffrey was, liowcver, the guiding spiiit of 
the review, having as his associates Lord Brougham, Sir Walter 
Scott, Hallani, Playfair, and afterwards that brilliant essayist 
Lord Macaulay. Constable was also publisher of the Eiy^clopa^dia 
Brilarmica, then in its sixth edition, which passed in 1827 into 
the hands of Adam Black on Constable’s failure. In 1804 A. G. 

1 lull tor joined Constable as partner, bringing considerable capital 
into the firm. In 1805, jointly w'itli Longman & Co., Constable 
published Scott’s Lay of the Last Minstrel, the demand for which 
exceeded anything previously known in the annuls of British 
])oetry ; ho also published, subsequently, Marmion. In 1808 a 
split took place between Constable and Sir Walter Scott, the latter 
transferring his business to the firm of Ballantoiie Ac Co. In 1811, 
however, a roeuuciliatiou took idace between Constable and Scott. 
Constable again became Scott s publisher ; but the Ballantyncs 
maintained ilieir printing establishment, in W'hich Scott was largely 
iiitorestcd. In 1814 Constable purchased for £700 the copyright 
of JViuHirtry, This was issued anonymously ; hut in a short 
time 12,000 copies were disposed of, Scott’s otiter works following 
in quick succession. 'J’lirough over-speculation, complications in 
Constable’s business arose, and in 1826 a crash came. Constable’s 
London agents stojii^ied ])ayment, and he failed for half a million 
of money, wliilo Imllantyuo also went bankrupt fur £90,000. 
Constable began business afresh, hut died on the 21st July 1827. 
After Constable’s hankrupt(*y, Robert Ciulell (who had been his 
partner), in conjunctiou with Sir Walter Scott, bought from the 
various jmblishers in whose hands they were all tlie iiovtds which 
hod been issued up to that time, and began the issue of the famous 
forty -eight volume edition, which was publislieil in monthly volumes 
Isitweeii 1829 and 1833. It was annotated by the author, who 
called it his Magnum Opus. The result of its publication was that 
tlio debt on Abbotsfoi*d was redeemed, and that Cailoll bought 
the estate of Ratlio, near Edinburgh, which ho owned till his death 
in 1847. P'rom Cadoll’s c.\ecutorH the oiitiro copyrights of Scott’s 
works were acquired by Adam and Charles Black in 1851. 

Moxun. — Edward Moxun, poet and publisln*r, published in 
1826 his first volume, entitled ThcProapect, and other Poems, which 
was received witli much favour as containing the geim of better 
things. Ill 1830 Moxon was started by Samuel Rogers os a 
lisher at 34 New Bond Street. The first volume he issued was 
Charles Lamb’s Album Verses, In the following year he took 
over the jmbliciation of the Englishman's Magazine, wliieh was 
contributed to by Charles Lamb (wliose adopted daughter Moxon 
afterwards married), Arthur H. Ilallam, and Alfred Tennyson. 
Removing to Dover Street, Piccadilly, Moxon published an illus- 
trated edition of Rogers’s Italy, £10,000 being spent upon the 
illustrations. In 1839 he issued the first complete edition of 
Shelley’s poems. Some jiassagos in Qtieen Mab were the cause of a 
charge of blasnhemy being niade against Moxon in 18U. The 
case was tried before Lord Denman. Serjeant Talfourd ilefonded 
Moxon, but the jury returned a verdict of “Guilty,” and the 
offensive passages were for a time eliminated. In 1840 Browning’s 
Sordello was published ; and in succeeding years works by Lord 
Houghton, TTom Hood, Barry Cornwall, Loixl Lytton, Browning, 
and Tennyson appeared. Edward Moxon died on the 3rd of June 
1858, his business being continued by Mr J. B. Payne and Mr 
Arthur Moxon, who in 1865 published Swinburne’s Atalanta in 
Calydon ; but in 1871 it was taken over b\- Messrs Wax'd. Lock 
& Tyler. 

Kxigiit, Charles, born at Windsor on 15th March 1791, was ap- 
])ronticed to his father, a bookseller in the royal borough. Upon the 
oompletion of his indentures he practised journalism and interested 
himself in several uewsmper speculations. He, W. A K Chambers, 
and John Cassell were the forerunners of “literature for tlie people. ” 
In 1832, in conjunction with some Eton friends, he starteil Knight* a 
Qmrterly Magttzine, to which Praed, Derwent Coleridge, and 
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Macaulay contributed, many •£ the lost-named’s early poems axiiviar- 
ing in its iiages. In 1828 }ie started the ErUM Almanac and the 
C^panion to the Almaim^^und also the “ Library of Entertaining 
Knowledge.” In 1832^ere appeared the celebrated Pen7iy Maga- 
zine, which reached a aale of 200,000 in weekly and monthly parts. 

This was followed by* the Pemiy Encydopcedia, which was also a 
great success. Knight was the publisher of the works issued 
under the direction of the Society for the DitFasiou of Useful 
Knowledge, with which Lord Brougham, Lord John Russell, and 
William Tooke were associated. The Illustrated Bible, edited by 
the Rev. Dr Kitto, the National Encydopcedia, The Land W e Live s 
hi. Popular History of England, E^cglidi Eneydopaidia, and Half- 
Hours with the Beat Authors were among the many works insti- 
tuted and carried through by this earnest worker in jiopularising 
good literature. He died at Addlestone, SuiTey, 9th Mai'ch 1873. 

Of existing publishing houses, some date back into the 
early part of the 18th century. Their long and honour- 
able record as leaders in the publishing world is insejmr- 
ablo from that of the literature of their time. 

Murray, John. —T he founder of this fimi was John M ‘Murray, 
born at Edinburgh in 1745. In 1762 he was a lioutonant in the 
navy, but retired in 1768, and was soon engaged in the active 
business life of London. In 1766 he took over the old-established 
business of W. Sandby, Fleet Street ; and after this period 
M*Murray found it convenient to drop the Scottish prefix, and 
called himself plain John Murray (1). In 1780 he issued the 
London Mercury/, a vohime of annual intelligence ; and in 1783 ho 
started the English lUmiew, Among his eailier publications were 
Mitford’s Greece, Langhome’s Plutarch* a Lives, and, in 1791, 
D’Israeli’s Curiosities of Literalure, He died on the 6th N ovembor 
1793, bequeathing to his only son his copyrights and business. 

John Murray (2), born in 1778, was only fifteen years of age when 
his father died. After a year or two, during which the widow 
nominally managed the business, Mr Highley was admitted a 
partner, and the firm became “Murray A Highley,” the latter to 
conduct the business until young Murray came of age. In 1803 the 
partnership was dissolved, Highley taking all the medical publica- 
tions. Afterwards, in 1812, Murray migrated to Albemarle Street, 
where, with uncommon gifts and a speculative spii'it, he earned for 
himself the name, given to him by Lord Byron, of “ The Anak of 
Publishers.” In 1806 Murray married Miss Elliot, of Edinburgh, 
shortly afterwards publishing Mrs Rundell’s Domestic Cookery 
Book, and in 1807 he took a share with Constable in publishing 
Martnion. Thus began a connexion with Sir Walter Scott, who, 
through differences arising on political questions with the writers 
in the Edinburgh Review, assisted Murray in lauueliing a Tory 
periodical, the Quarterly Review, with Gifford as its editor, the 
first number being issued on 1st of February 1809 ; among thu 
contributors being Scott, Canning, Southey, Barrow, and Hookham 
Frere. The (Quarterly at once Brought Murray into prominence 
Avith the Conservative leaders as well as with litcraiy men. Murray 
was, jointly with Constable, the publisher of some of Scott’s early 

{ looms and novels, but, greatly tb his distress, lie was comxxilled to 
u'eak this assoidation on account of the methods which, us he 
foresaw, ultimately led to disaster. In the spring of 1812 Childc 
Harold was ])ublished. This was brought to Murray by Dallas, 
to Avhom Byron had presented it, Murray paying £600 for tlie 
copyright. In the same year ho bought the business and stock- 
in-trade of Mr Miller, 50 Albemaiie Street, and transferred 
himself there. Literary London flocked to his house, and John 
Murray became the centre of the publishing world. In his 
drawing-room, at four o’clock daily, was collected together most 
of the talent, literature, and art of that time. It was in tliis 
room in 1824, after the death of Lord Byron, that the MS. 
of his autobiography, which ho had given to Moore, w'as 
destroyed, it being considered by Gifford to be unfit for publi- 
cation. A lifelong friendship existed between Lord Byron and his 
publisher, he having paid him nearly £20,000 for Lis various 

S terns. Murray jniid Thomas Moore £4200 for writing the life of 
yron, to Crabbo £3000 for his Tales of the Hall, all his trans- 
actions being of the most generous character. In 1824, hoAvcver, 
he lost £27,000 on the failure of his shortlived Conservative doily 
])apcr, the Represemtaiive, Murray was as celebrated for his books 
of travel as for belles lettres. He died on the 29th June 1843, 
leaving also an only son. John Murray (3), born in 1808, inherited 
much of his father’s business tact and judgment. In early life lie 
took especial pleasure in foreign travel ; the famous handbooks 
for travellers were issued under his personal editorship, some of 
them being written by himself. In the first year of liis accession 
he issued the “ Home and Colonial Library,” and in liis selection of 
authors ho successfully maintained the reputalion of the old firm. 

One of his most successful hooks was Campbell’s Lives of the 
^ancellors. He also issued books by Hallatn, W. E. Gladstone, 

Lyell, ^yard, Dean Stanley, Murchison. Darwin, Livingstone, aiul 
Samuel Smiles. He died 2nd April f 892, and was succeeded by 
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bis son. John Mur»v (4) was born in London in 1851, was the 
second |)resideut of the Publishers’ Assooiktiou, and is an active 
worker in everything connected with tli4 publishing and book- 
selling trade. He is associated in his business with his brother 
A. H. Hallam Murray. 

Longmans, Gjusen A Co.— This firm dates back farther than 
any other English publishing house. Its founder, Thomas Long- 
man (1), bom in 1699, was the son of Ezekiel Longman, described 
as a gentleman of Bristol, who died in the year 1708. Thomas was 
apprenticed in June 1716 to John Osborne, bookseller, of Lombard 
Street, Loudon. At the expiration of lus apprenticeship he 
married Osborne’s daughter, and in August 1724 purchased the 
stock and household goods of William Taylor (the first publisher 
of Jiobimor^ Crusoe) for the sum of £2282, 9s. 6d. Taylor’s two 
shoiis were known as the Black Swan and the Ship, and occupi^ 
the same ground in Paternoster Bow upon which this fauious 
publishing house now stands. Osborne, who afterwaids entered 
into a partnership with his son-in-law, issued upon the share 
system, in conjunction with other booksellers, various educational 
books, and also Ephraim Chambers’s Cydopcedia, In 1754, having 
no son, Thomas Longman took his nephew, ivho was born in 1781, 
into partnership, the title of this firm becoming T. A T. Longman. 
Ufion the death of his uncle in 1755, Thomas Longman (2) became 
the proprietor of all the partnership stock. He maintained the 
old traditions of the firm, and ^eatly extended liis colonial trade. 
He married Miss Harris, and oy her hud three sons. Of those, 
Thomas Norton Longman (3), born in 1771, followed in 1797 his 
father in his publishing business. In 1794 Owen Bees became a 
partner in the firm, and Thomas Brown, W'ho was for many years 
after 1811 a partner, entered the house as an apprentice. Mr 
Brown died in 1869 at the age of 92. In 1799 Longman purchased 
the copyright of Lindley Murray’s English Grammar^ which had 
an annual sale of about 50,000 copies ; he also purchased about 
1800 the copyright, fiom Joseph Cottle, of Bristol, of Southey’s Joan 
of Arc and Word.sworth’8 LyrUaX Ballads, Ho also published the 
works of Wordsworth, Coleridge, Southey, and Scott, and acted as 
London agent for the Edinburgh Eeview, whic.h was started in 
1802. From this })criod the firm greatly enlarged its business, 
issuing many works of an important character. In 1804 Mr llui*st 
and Mr Ormo became partners ; and in 1824 the title of the firm 
was changed to Longman, Hurst, Boos, Onne, Brown A Green. 
In 1814 arrangements were made with Thomas Moore fur the 
puplication of Lalla Rookh, for which he received £3000 ; and 
w'lien the house of Constable, Edinburgh, fell in 1826, Longmans 
became the proprietors of the Edinburtjh Review^ while the 
advent of Thomas Babington Macaulay ])owerfully contributed to 
tlie fortune and reputation of the firm. They also issued in 
1829 Lardiicr’s CaHnei Encyclopvcdiaj which was contributed to by 
many of the most conspicuous workers in literature of the day ; 
and in 1832 M‘Culloch’s Commercial Dictimary. Thomas Norton 
Longman (3) died on 29th August 1842, leaving his two sons, 
Thomas (4) and William Longman, in control of the mgantic 
business in Paternoster Bow. Their first success was the pub- 
lication of Macaulay’s Lays of Ancient RoniCj which was followed 
in 1849 by the issue of the first two volumes of his Jlistory of 
England, which in a few years realized a sale of 40,000 copies ; the 
subsequent volumes reaped a still greater success ; and a cheque for 
£20,000, on account of nrofits, given to Lord Macaulay is a record 
in {)ayment for authorsliip. The two brothers were well known 
for their literary talent ; Mr Thomas Longman edited a beautifully 
illustrated edition of the New Testament, and Mr William Long- 
man was the author of several important books, among them 
being a History of the Three CaXhedrals dedicated to St Raid, in 
which he took a great interest, and a work on the Hhit.ory of the 
Life and Thnes oif Edward III, In 1863 the firm took' over the 
business of Mr J. W. Parker, and with it FtcLsers Magazine, and 
the publication of the works of John Stuart Mill and the historian 
J. A. Froude ; while in 1890 they incorporated with their owm all 
the publications of the old firm of Bivingtons, established in 1711, 
and with it the important works formerly issued by Hatchards, 
Piccadilly, whose publisbiiig business had previously been bought 
by liivingtons. The head of the present firm is Mr Thomas (5) 
Norton Longman, his brother Mr G. H. Longman, sons of Mr 
Thomas Longman ; Mr C. J. Longman and Mr H. H. Longman, 
sous of Mr William ; and Mr W. E. Green, being also mem^rs of 
the firm. 

B].aok, Adam A Chakles. — T he founder of this firm, Adam 
Black, was bom in Edinburgh on 20th February 1784 ; he was the 
son of a builder of that towu. After serving his apprenticeship to 
the bookselling trade, and a few years in Loudon with Lackington, 
Allen A Co., he began business at 57 South Bridge, Edinburgh, 
in 1807. In 1826, at the time of Constable’s {g,v.) failure, he was 
recognized as one of the princifial booksellers in Edinburgh ; he was 
joined in business a few years later by his nephew Charles. The two 
most important events connected with the firm were the publication 
of the 7th edition of the Encyelopmdia BrUanniea and the purchase 
of the stock and copyright of^he Waverley Novels. The original 
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proprietora of the Encydopmlia woits Andmw Bell and Colin 
^farquhar ; in 1827 the copyright passed into the hands of Adam 
Black and a lew friends, the 7tli edition being published by him 
under the editorship of Professor Maevey Napier j its issue was com- 
menced in monthly iaiIs in March 1830, and linislicd in 1842. It 
was in twenty-one quarto volumes, and cost in production £108 766 
the number sold beiug 4600 copies. An 8th and 9th editio]i \veri 
published by Messrs Black, lu 1851 A. A C. Black bought the 
copyright of the Waverley Novels, atacostof £27,000 ;and inl861 
they became the iiroprietors of He guincey’s works, 

Adam Black was for some years M.P. for Edinburgh ; he retired 
from business in 1865, and died on 24th January 1874. He was 
succeeded by his sons, who, finding that London would be more 
central for publishing, relinquished in 1896 their establislinicnt at 
Edinburgh, and removed to 4, 5, and 6 Soho Square, Loudon. 

Macmillan A Co. Limited. — The founders of this firm were 
Haniel and Alexander Macmillan. The foinier was born in the 
Isle of Arran in 1813, w'hile his younger brother >vas bom at Irvine 
on 3rd October 1818. Coming to Ijoiidoii, they entered the liou.se 
of Seeleys in 1839 ; but Alexander iu 1843 comniouccd business in 
Aldersgate Street, and iu the same year the two brothers pumliased 
the business of Newby, in Cambridge. In 1845 they beeame the 
propiiotors of the more important busine8.s of Stevenson, in Caiii- 
brklge, when Mr Barclay became a partner, the firm being styled 
Macmillan, Barclay A Macmillan. Iu 1850 Barclay’s name dis- 
appeared from the title-pages of their j»ublications,'and the firm 
becMinie settled in Cainbridp*. Mr Daniel Macmillan died iu 1857, 
and in the same year an impetus was given to tlieir business by 
the publication ot Kingsley’s Tityo Years Ago. A branch oflice was 
opened in 1858 at Henrietta Street, London, which letl to a large 
extension of their trade. The.se preiniscs were surrendered for larger 
ones in Bedford Street, and in 1897 their magnificent }>remi&cs iu 
St Martin’s Street w^ere opened. Mr Alexander Macmillan died in 
January 1896. By his gre.at energy and literary associations, and 
with the aid of his partners, thei'o had been built up in little over 
lialf a century one of the most impurtaiil publishing houses in the 
world. Besides the issue of many important series of educational 
and sciontilic works, they imblished thewmksof Kingsley, Huxley, 
Maurice, Tennyson, Lightfoot, Westeott, J. B. Green, Lord 
Boberts, I^ewis Carroll, with many other authors whose names are 
well known in literature. In 1898 they took over the old-estab- 
lished piiblishing bouse of B. Bentley A Son, and with it the 
popular w’orks of Mrs Henry Wood, Miss Hhoda Broughton, 
The Jngoldsby Legends, and also Temple Bar and The Argosy. In 
1893 the firm was converted into a limited liability company, W'ith 
Mr Fredericl; Macmillan as cliairmaii and Mr G. Macmillan, Mr 
G. L. Craik, and Mr Maurice Macmillan as directors. There is 
probably no English bouse which has such a large connexion in 
America as Ma* milliins. Although distinct in its trading, the 
Macmillan Company of Now York has in Mr F. Macmillan one of 
its most imi)urtant and experienced members. 

Bivington a Co. — Charles Rivington, tlie originator of this 
firm in 1711, was a Derbyshire man, who look over the business of 
Richard Chiswell, and at the sign of the Bible and the Crow’ii 
carried on a business almost entirely connected with theological 
and educational literature. Charles Bivington wa.s born at Chester- 
field, and at an early age evinceti a taste for religious books. He 
came to London, and \\'as a])prciiticed to a Mr Matthews ; and in 
1718, in conjunction with other firms, he jaiblished Mason’s Vindi- 
cation of the Church of England. He also published one of Whit- 
field’s earlic.st wwks, and brought out an edition of tJje J7}iitation 
uf Christ, In 1736 ho became one of the company of book.scller.s 
who called themselves the “ New Conger.” In 1741 he juiblished 
the first volume of Richardson ’s ramela, wliiidi went through five 
eilitiouB iu its first year of publication. Charles Bivington died on 
22nd February 1742, and was succeeded by his two sons, John and 
James. The latter turned to other jiursuits, but John j>ur.sued liis 
father’s policy, and was knowm as the great Church of England 
publisher of the day. In 1760 lie was ajjpointed piildisher to 
the Society for Promoting Christian Kiiowleilgc;, retaining the 
agency for over seventy years. 11 aving admitted his .son.s Francis a nd 
Charles into jiartncrship, they cominenced the issue (d a standard 
edition ofthe works of Shakespeare, Milton, Locke, and other Bi itisli 
classics ; also Cruden’.s Cemcorda^icc. John Bivingion died on the 
16th January 1792. Frances and Charles started in January 1793 
tho British Critic, in two-shilling numbers, which attained a circula- 
tion of over 3000 uo})ies. In 1810 John, the elde.st son of Francis, 
was admitted a partner ; and in 1819 tliey took a lease of 3 Waterloo 
Place, whore they remained until tlie business was sold, in 1890, t«» 
Messrs Longiiiatis A Co. In 1827 George ami Vninris, brotber.s «d 
John, joined the firm ; and by the publication (1833) of Tracts Jor 
the Times, to Avliich Newman, Pusey, and Keble contii billed, tlie 
house of Bivingtons was strengthened iu its position as Higli 
Church publishers. John Rivington died 21st November 1 84 1 , Jus 
son Ijeiug admitted a partner in 1836. George Rivington also died 
in 1842 ; and in 1859 Francis Rivington retired, leaving the bu8iiic.ss 
in the bands of John Rivington and Francis Hansaid Rivington. 
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As before stated, iu 1890 the business and the right to trade were 
bought by Longmans k Co. A business of the same character was, 
however, carried on from 1889 to 1898 by Mr Septimus Bivington 
and Mr J. G. Percival, as Poroival A Co., 84 King Str^t, Covent 
Garden. This was changed in 1893 to Bivington, Percival A Co. ; 
and in 1897 the firm was enabled to revive its previous title of 
Bivington A Co., maintaining large educational and theological 
connexions with the Moderate and High Church jiarty. 

Smith, Elder A Co.— George Smith (1), the founder of this 
firm, W’as bom in Scotland in 1789, and died 1846. From Scotland 
he migrated to London, whore he found employment first with 
Bivingtons, St Paul’s Churchyai’d, and afterwards with J. Murray. 
In 1816, together with a fellow Scotsman, Alexander Elder, he 
commenceil business at lo8 Fonolmrch Street as booksellers and 
stationers ; and in 1819 they added publishing to their busing. 
It was hero that George Smith (2) was born, on 19th March 1824 ; 
and iu tlie same year the business was removed to 66 CornhiU, a 
house which was afterurards justly celebrated in literary and business 
circles. At the age of fourtocii George Smith (2) came into the 
business, and sJiortly afterwards took over tlie control of the publish- 
ing department. His father dying in 1846, the responsibility of the 
business devolved jirincipally upon his son, and under his manage- 
ment iiKsrcasod by leaps and bounds, multiplying thirteen times in 
twenty years. A largo i)ortion of the business w’as connected with 
foreign agencies and banltiug, especially with India. This was re- 
linquishS in 1868 in favour of Messrs H. S. King A Co. Mr Smith 
removed the publishing business to Waterloo Place. Here the 
literary side of his career was extended and developed ; he exerted 
considerable influence ujwn men and letters, encouraging young 
writers and laying the ibiiudation of lasting friendships. For over 
thirty years Mr G. Smith (2) was the friend and publisher of John 
Buskin, and it was with him that Jane Eure found a publisher in 
1847. Ill 1855 wjis started the Overland Mail and the Hmmward 
Mailf journals wliich still have a large circulation. By this firm 
were issued works by W. M. Thackeray, Mr and Mrs Browning, 
Wilkie Collins, Matthew Arnold, Miss Martiiicaii, James Payn, and 
Mrs Humphry Ward. In 1866 was published Anthony Trollope’s 
La»t Chranicles of Bareet^ for which JC3000 was paid. In January 
1860 the first of the three great ventures connected with Mr Smith 
was commenced, the Vornhill Ma-(jaziiUi being issued in that month, 
under the editoi*ship of W. M. Thackeray, with whom was associated 
many of the brilliant writers of the period. The second venture was 
the founding of the Pall Mall Qaaeite^ the first number ap})earing 
on 7th February 1865, price 2d. The third and most imjiortant 
venture in Mr Smith’s career was the publication of The Didicnary 
of Eatioml BUujrafihy^ the first volume being issued iu 1882; it 
was (Himpleted in 1901, consisting in all of 66 volumes ; and this 
monnniental work was the crowning eflbrt of a succ,es8ful career. 
Mr George Smith died on 6th April 1901. In 1894 Mr George 
Smith's son-in-law, Mr Reginald J. Smith, entered the firm, and 
afterwards became sole acting partner. 

Blackwood, W., A Sons. — ^The house of Blackwood owes its 
origin to William Blackwood, who was born of liumble ])arcnts at 
Edinburgh on the 20th Noveinher 1776. At the age of fourteen ho 
was apprenticed to Bell A Bradfute. In 1797 he entered the 
employment of MuiuieU A Co., Glasgow. In 1800 ho joined Mr 
Ross, a bookseller and book auctioneer ; but finding the old-l>ook 
trade more to his liking, he left Edinburgh for London, where he 
remained three ytsars. Returning to Edinburgh in 1804, he oiieucul 
an old-book sliot) in Princes Street, selling old, rare, and curious 
books. Ho unaertook the Scotch agency for John Murray and 
other London publishers, and gradually drifted into ^lublishing on 
his own account. On 1st April 1817 was issued the first number of 
the EdiTibwrgh Monthly Magazine, wliicJi on its seventh number bore 
the name of BlaekwooJe as the leading part of its title, by which 
it has ever since been known. Maga,” os this magazine soon came 
to bo nailed, was the organ of the Scottish Tory party, and round it 

K * Bred John Wilson (“Christopher North ”), Magiiin, Lockhart, 
Noaves, Carlyle, Moir, Lord Lyttou, Galt, Aytouii, and Mra 
Oliphant. William Blackwood died on the 1 0th September 1 834, and 
was succeeded by his tw^o sons, Alexander and Robert. In 1829 they 
removed to the premises they now occupy in George Street ; and in 
1845 Alexander Blackwood died, and was shortly afterwards Allowed 
by his brother Roliort. A younger brother, John, who was bom in 
1818, succeeded to the business ; four years later ho was joined by 
Miy or William Blackwood, who continued iu the firm until his 
death in 1861. In 1862 John Blackwood took into partnership the 
M^’or’s elder son, William, who, with his uncle, largely devoioiied 
the business until John’s death in 1879. John Blackwood was a 
man of strong personality and great business discernment : it was 
ho who introduced George Eliot to the world of letters. He also 
inaugurated the “Ancient Classics for English Readers ” and other 
important series, while the many groat writers who had their works 
issned from this house are too numerous to catalogue. The present 
head of the finn is Mr William Blackwood, assisted by his two 
nephews, Mr George W. Blackwood and Mr J. H. Blackwood. 
Cassell A Go. Limited.— John Cassell, the founder of this firm, 
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Ohamherr, W. A B. — The elder of the two pioneers of nopular 
literature, William Chambers, was born at Peebles on 16tn April 
1800, his brother Bobert two years later. From the village school 
they obtained the foundation of an education by which, with 
industry and perseverance, they were enabled to gain for themselves 
a knowledge w'hich was almost oncyclopsedic. Each brotlier started 
separately a small shop, with a capital of a few shillings, selling 
some of their old school-books, doing printing, and producing some 
of the books they sold. Bobert early develojied a literary taste, 
vrriting in all seventy volumes, besides innumerable articles, among 
the former lieing tlie Vestiges of the Natural History of Creation, 
the authorship of which was not, however, acknowledged until after 
his death. On the 4th February 1882 appeared the first number 
of ChaniberJs Edinburgh Journal, which met with immediate 
success, reaching a circulation of 50,000 copies of its weekly issue. 
This brought the two brothers together as partners, Bobert super- 
vising the literary part of the concern, William being business 
manager. In 1844 appeared the Cydopmdia of English Literature, 
from 1860 to 1868 the famous Chambers's Eneydopadia, and in 
1864 that remarkable work, the Book of Days, Robert Chambers 
died at St Andi-ows on 17th March 1871. His brother William had 
accepted the olfer of a baronetcy, but died on 20th May 1883, before 
it could be bestowed. The business is now a limited company, and 
beside educational and general literature, it publishes a large 
number of books for juveniles. 

Chapman A Hall Limited.— This firm commenced business in 
1834 at 186 Strand, removing in 1850 to 193 Piccadilly, and in 
1881 settled in Honriotta Street, Covent Garden, where it has 
continued to carry on the business of publishing. Charles Dickciis 
wrote The Pickwick Papers for them. They afterwards published 
many of Dickens’s works ; but in 1844 they quarrelled, and Dickens 
transfeiTed bis publishing to Bradbury A Evans. This breach was 
healed in 1859 ; and at tlie death of Dickens, Frederick Chapman 
bought the entire copyright of Dickens’s works. This firm also 
published works by Mr and Mrs Browning, Anthony Trollo}>p, 
Carlyle, and George Meredith ; and in 1865 they started the 
Fortnightly Eeview, of which G. H. Lewes ivos the first editor. 
Tliis magazine was originally issued twice a mouth, but in 1867 it 
was clianged to a monthly periodical. In 1880 the firm became a 
limited com jaiiiy under the managership of Mr Frederick Chapman 
(1823-95), and the business is now continued as general publishers. 

Gardner (Wells), Darton A Co. — The het^ of this firm, Mr 
Joseph W. Darton, is the successor in a long line of ancestry, all 
of whom have maintained a high jiositioii in the issue of books for 
children. The first, William Darton (Darton A Harvey, Grace- 
church Street), was born in 1755 and died in 1816. He, his son 
William Darton (2) (1781-1854), and (grandson, John Maw Darton 
(1810-81), were members of the Society of Friends. For over 
half a century this firm almost nioiiopolizod the trade in children’s 
books. Amongst thoir early publications was the Original Poems 
by Jane and Ann Ti^lor. They also issued works by Priscilla Wako- 
fiold, Maria Hack, reter Parley, Mrs Sherwood, and William and 
*Marv Howitt. In 1867 Mr J. W. Darton joined the firm of Wells 
Gardner A Co., who publish Chatterbox, Sunday, and works iu 
juvenile and devotional literature. 

Hkinemann, William. — Mr William Heinemann was born at 
Surbiton on 18th May 1868, and after some years of experience wdth 
the late Nicholas TrUbner, he established himself as a publisher on 
Ist January 1890. In 1893 Mr Sydney S. Pawling, a nephew of 
the late C. E. Mudie, the librarian, joinM him in partnership. Mr 
Heinemann married, in 1899, Ma^a Stuart-Sindici (“Kassandra 
Vivaria "). He is himself the author of several plays, and, besides 
issuing the later works by Mr Hall Caine and other popular novel- 
ists, he has introduced into England translations of many import- 
ant and artistic works from the Continent. 

Low (Sampson), Marston A Co. Limited.— Sampson Low, the 
founder of this firm, was bom iu London in NovemW 1797. He 
was the sou of Sampson Low, printer and bookseller, Soho ^uare, 
was apprenticed at a circulating library in Bond Street, and 
afterwards entered the employ ofi^LongmaQs A Co. In 1819 he 
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commenced InlBiMB it Lamb’s Conduit Street as a liookseller 
and station«|h:« !n.cdRb^iu^ with Mr William Longman and other 
publifll^prs, he<:B|ili*ted in 1837 The Puhliehm' Circular ^ which 
became Low%#cgf^y 1;^ 1867. In this journal a list bf new books 
is printed, ana^wm’ ^lieseMists tlio Animal Catalogue of books is 
issued, thew*1ii’8t Vdlumo apijcaring in 1839. From these volumes 
the British Catdogue was compiled, followed --by the Ktiglish 
Catalogue Books^ the only bibliographical work of reference for 
new hooka. In 1848 Low opened a publishing office in Lion 
Court, which in 1852 w'as removea to Lud^te Hill, where he 
nreatly developed his publishing businoas, and also added to it a 
depot for the sale of American books. He died on 5th March 1871. 
In 1856 Mr Edward Marston became a partner ; in 1867 the firm 
removed to Fleet Street, and finally to St Dunstan’s House, Fetter 
Lane, in 1887. This firm has a large American and continental 
agency ; they are the piiblishei-s of the JS'ineteenth Cvivtury and 
After ^ and books in various branches of literature. 

Boutledoe, George, k Sons Limited.— George Boutledge, a 
native of Cumberland, w'as apprenticed at Carlisle, came to London, 
and found employment at the house of Baldwin, Cradock k Joy. 
He afterwards obtained u subordinate ]>ositioii under the Govern- 
nient, and opened a small shoj) in Ryder’s Court, Leicester S<^iiare. 
In 1845 Boutledge moved to Soho Square ; and in 1848 lie was joined 
in paiiinership by his brothcr-in-law', Mr William Wanie, and after- 
wards by Mr F. Warne. The firm then removed to Farringdon 
Street, wdicro they successfully developed a business in issuing 
<‘heap literature, giving Lord Lytton £20,000 for the right to iasuc 
a cheap edition of his ■works for a term of ten years. They also 
issued the W'orks of G. P. B. James, Harrison Ainsworth, Mayne 
Koid, and James Grant. Among the various “libraries” they 
started were the “Railway” and the “Popular.” In 1865 Mr K 
Warne terminated his partnership and established a fresh business 
in Bedford Street. Mr Boutledge’s business was removed to the 
Broadway, whore his two suns, Robert and Edmund, were ossociatiMl 
with him. Mr George Boutledge died 18th December 1888, Mr 
Robert Boutledge 23rd July 1899, and Mr Edmund Boutledge on 
25th August 1899. 

Bell, George, k Sons.— This businass was founded by George 
Bell in 1840, as a publisher of works in educational, classical, 
and general literature. Upon the retirement of Mr H. G. Bohn 
they purchased from him his various “libraries” of standard, 
classical, and other branches of literature, numbering in all 760 
volumes. During recent years gi*eat attention has been given by 
this firm to fine ai*t publications and to the production of artirt- 
ittally illustrated tvorks. 

Allen, George. — When John Buskin decided to sever his con- 
nexion with Messrs Smith, Elder k Co., he selected his lifelong 
friend, Mr George Allen, of Orpington, Kent, to sell his books to 
those who wanted them. It mils a straiigi* campaign against the 
jiublisher and bookseller, but by this action Buskin added one 
more to the long list of ]»ublishers. It ivas in 1873 that this 
<‘ountry publishing business ivas inaugurated ; and from that time 
a gradual develojiment took place, until it was found desirable to 
remove Mr Allen’s establisliiiient to London. Hero the business 
has greatly increased ; and besides the w'orks of Buskin, books in 
all dc])artinent8 of literature have been issued. 

Blaokik k Son Limited. — This firm, which was founded in 
1809 by John Blackie, has been largely engaged in tlie canvassing 
trade, but during recent years has develo]3ca an important publish- 
ing business in books for boys and ^rls, issuing annually a large 
number of books by G. A. Honty ana others. 

Virtue, H., k Co. Limited. — George Virtue, one of tlic loaders 
ill the book-canvassing business, w'as born at Coldstream, Ber- 
wickshire, in 1793, but early in life came to London, and in 1820 
was established as a religious book-remainder buyer near the Houses 
of Parliament. He freqnently reissued these liooks in parts for 
canvassers, who made calls ujion people at their houses w'ho sub- 
Hcribed for the books thus issued. On the Ifith July 1821 he was 
given an interest in Pierce Egan's Life in London, or the Adrenturrs 
of Tom and Jerry, illustrate by I. B. and G. Cruikshauk. This 
work caused great excitement, and was freely bought and imitated. 
In 1831 he moved to Paternoster Row, where he issued for can- 
vassers Fletcher’s Guide to Family Devotion, of wdiich 30,000 copies 
were sold. Virtue also arranged with "W. H. Bartlett to ]iroduee a 
series of fine art works descriptive of various countries of the 
world. The first issued was Sioitzerland, of w'hich 20,000 copies 
were sold. He also produced Scotland, at a cost of £40,000. In 
1849 the Art Union ]ias8ed into his hands ; the title of tliis magazine 
he changed to Th^ AH Journal, which to this day maintains a high 
reputation for artistic merit. George Virtue died on the 8th 
December 1868 ; but some years liefore his death the business had 
been transferred to his son, Mr J. S. Virtue. Tlie firm is now a 
limited company, under the chairmanship of Mr Herbert Virtue, 
and has important and extensive printing and binding ])remises in 
the City B^, London. ^ 

Cambridge University Press. — The London business of this 
press was established at 17 Paternoster Bom* in 1873. Previous to 


that period it liad confined its energies to producing books 
were sold through the various bookselling agencies. On« ol’ their 
most important undertakings was the issue, in connexion with th« 
Oxford University Press, of the Revised Version of the New Testa- 
ment in 1881, and the Old Testament in 1886. They also issue an 
important collection of classical works in the “ l*itt Press Series.” 
This term >vas given to the sciics from the building at Camluidgc 
erected by money subscribed to inu petuate the memory of William 
Pitt. The business was formerly under the management of Mr 
C. J. Clay, and is now conducted by his two sons, Messis J. & 
C. F. Clay. 

Chatto a Windus. — John Camden Hotten, the originator of 
this firm, was born in 1832. He was a man of considerable literary 
ability, compiling a Slang Dictionary and various works on tojio- 
graphy and family history. In 1854 ho commenced business in 
Piccaailly as a publisher and seller of larc and curious Ixioks. 
Hotten aied in 1873, and was succeeded by Mr Andrew Chatto. 
He, with his partners, have developed an important publishing 
business, esjiecially in fiction and hdlcs lettres. 

Oxford University Press. — This press trades under three 
different imprints, namely : 1. Oxford, printed at the University, 
for Bibles, prayer-books, Ac ; 2. Henry Frowdc, Oxford Vnircrsitii 
Press Warchmisc, for miscellaneous works not issued under tliV. 
authority of the delegates ; 3. The Clarendon Press, for elassical 
and es|)ecially erodiic ■M'orks. The Clarendon Press }>ubUeatious 
were formerly issued through the agency of MacTnillan A Co., but 
in 1874 a London business was o^mned under the manageiiicnt of 
Mr Henry Frowdc. Besides a large and important traib^. in the 
United Kingdom and in America in Bibles, prayer and other books 
in handsome and rare bindings, they publisli a large number of 
educational and classical works. The Clarendon Press holds the 
I3cr]M)tual copyright of Clarendon’s Historif of the Pchclhon ; the 
profits from this book wore the means by ivhich a jiait of the. 
Clarendon Press buildings at Oxford were erected. 

Hurst A Blackett Limited succeeded, about 1840, to the 
business establLshed by Henry (’olhnni in 1807. The jirineijial 
tiaile of this firm has been tlie issue of fietion in tlirce-vohinic 
form. Those works were formerly sold to fietion distributors, who 
bound them and sold them to tlic libraries. Upon the estalilisli- 
nient of Mudie's Library in 1842 this system broke doivn, since Mr 
C. E. Mudie arraTiged to buy the sheets himself and bind them u]> 
according to the demand. Ihiblishcrs then adopted the xiicUiod of 
issuing novels bound up in cloth. The firm is now known for its 
cheap and well-seleciea fiction. 

Nelson, Thomas, A Sons.— Thomas Nelson was born alThrosk, 
in Scotland, in 1780 ; ho received his business training in London, 
but retunmd to Kdinlmrgb, where he opened a shop, selling such 
M’orks as Baxter a Saints' Best, Booth’s Beiffii of Grace ; and in 
connexion witli Peter Brown published the M orks of Paley, Romainc, 
and Newton. The business was greatly increased by the exertions 
of his two sons, William and Thomas, who were admit ted as 

I partners. Among their successes were tlie issue of pojmlar juvenile 
iteratui'e, especudly by A. L. 0. E. and R. M. Ballantyne. Thomas 
Nelson died on 23rd March 1801. Messrs Nelson A Sons have a 
large and important printing and binding establishment in Kdiii- 
biirgb, but the publishing business is mainly carried on in Pater- 
noster Bom'. Mr G. M. Biwn, M.P., who married the daughter 
of Thomas Nelson (2), is now the acting partner. 

Nibbkt, James, A Co. Limited.— James Nishet, the son of a 
Scottish farmer, was born on 3rd February 1785. Jiarly in his career 
he came to London, and commenced business in f’astle Sin*!'! in 1 809, 
where he was interested in the issue of many leligioiis works, l»y 
Edward Irving, Dr Hamilton, and Dr ^laeDiilf. He died on 
8th November 1854. Mr James Murray succeeded to the maiinp- 
mont of the business, and ho was followed by Mr Watson. The 
business is now a limited company, publishing w orks in all bnuidn s 
of literature. 

SiMPKix, Marshall, Hamilton, Kent A Co. Limitki>.— T he 
founder of this large publishing and distributing ngeney w.is 
Benjamin Crosby. He relinquished business in 1814 in (ayour of 
his two assistants, W. Simpkin and B. Marshall. In 1828Sinij»kin 
retired, and Mr John Miles took the liiianeial mairig^'mcnt of tlie 
concern. This firm were the London agents for Teiinyson'.s fii.'st 
iioems, publishing in 1827 Poems hy Tiro Brothers. Maishall die.J 
on 17th November 1863, and the business remained cnliiGy in 
the hands of Mr Miles’s sons, under wdmse maiiagemmt h 
developed. Tlie firm published, among other woi ks O Meara s 
Napoleon at St Helena, and Dame Eunpas School : hut tlien uum- 
ness is principally as distributing a,gents for tlie sujqily oi noh 
cellaneous books to the booksellers of town and country. In j' ■ 
an amalgamation was effected between Simpkin, Marshail A 
Hamilton, Adams A Co., and Kent A 

a limited company, to which in 1891 was added « large wJml..uh 

new'spaper distributing agency. f-mtcfiillv 

Dpnt J M.. A Co.— As a inoncer of clicap bnt last, tuny 

produced reprints in all classes of literature this «'™ f 
Mr Dent waa bora at Darlington, and at eiglitecn came !» Tsmilon. 

S. Vin. - 12 
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where he oommenced business as a bookbinder. "With iMtincts 
of a true book-lorcr, he felt the want of cheap but well-edited books, 
and this induced him to oommence the publishing busing wmcn 
ho has carried on with such marked success. The Tem|ilo 
Bible, Shakespeare, and classics have had immense sales, ine 
business was started at Great Eastern Street, but is now ewnea 
on at 29 Bedford Street, W.C., the premises once occupi^ by 
Macmillan k Co. With Mr J. M. Dent is associated his son 

Lan* John (The Bodley Head, Vigo Street). Mr 
originally started publishing with Mr klkin Mathews during t e 
’eighties, and by degrees their devotion to belles letires^ ana 
particularly their successful dwcerniiieiit in oucoiiraging 
poets of the day, made their establishment famous. The BMley 
Hoad ” became identified with this new generation of literatus, 
and with such writers as Mr William Watson, Mr Richard Le 
(Jallienne, and Mr John Davidson. In 1«98 the partnership was 
dissolved, and Mr Isme continued to carryout the same publislung 
policy on his own wicoiint. « 

CiAjtK, T. & T. (38 George Street, Edinburgh), originally 
rounded by Thomas Clark in 1821, publishers of works in theology, 
philosophy, aud general literature. — Hoddisr k S'rotJaHTON (27 
Paterooster Row), publishers of theological, devotional, and 
general literature ; also T/ie Bookman^ The British Weekly^ 
B,v}}odlort &c.— Hutuhinson k Co. (34 Paternoster Row), with a 
largo oxiiort and colonial trade. Publish principally fiction, 
biography, and travel.— Mkthurn k Co. (3fi Essex Street, Strand), 
founded 1889 ; principal publications, fiction, poetry, and bio- 
grai>hy.— NUTt, Davio (67-.^>9 Long Acre), founded 1829, dealer 
111 foreign, classical, and general literature; publishes works in 
pliilology, folk-lore, Ac.— Pavl (Keoan), Trench, TrCbner k 
(jo. Limited (20 and 22 Charing Ooss Road), exporters and 
dealers in scientific and general literature, and publishers of 
works in various branches of science. This firm succeeded to 
the businoas of Nicholas Triilmcr and Kogan Paul, Trench k 
Co.— Ri<:« Alins, (fUANT (Leicester Square), founded 1897, pub- 
lisher of fiction, juvenile^ and most departments of literature. 
— SoNNUNsruEiN (Swan) k Co. Limited (C White Hart Street, 
Paternoster Square), founded 1878, educational, scientific, and 
general puhlisners. — Stanford, Edward (12, 13, and 14 Long 
Acre), founded 1862, iidlitaiy aud geographuxil publishers, agents 
for the Geological Survey mafis.— unw'IN, T. Fisher (U Pater- 
noster Buildings), founded 1883, publisher of ‘^The Story of the 
Nations,” and works in fiction aud general literature. Ward, 
Lock k Co. Limited (Salisbury Square), founded 1861, publishers 
of cheap and miseellanoous literature. With this firm is incor- 
porated Moxon k Co., S, O. Bceton, and A. I), limes A Co. — 
Arnold, Edward (37 Bedford Street, Strand), publisher of 
fiction and general eiliieational literature. — BuADBiruy, Agnew A 
(Jo. Limited ( Bouverio Street, Fleet Street), publishers of sporting 
aud general literature ; also proprietors and publishers of Bunch. 
—Constable (AmuiijiALD) A Co. Limited (2 Whitehall Gardeiw), 
publishers of the Victorian County Ui8toric.s, ficti<ui, and other 
works in general literature. — Warnk (Frkdejiiok) A Co, 
(Bedford Street, Strand), founded 1866, puhlushers of fiction, 
poetry, and cheap reprints.— Churchill, J, A A, (7 Great Marl- 
borough Street, W,), the oldest publishing Imuse which deals ex- 
clusively with medical books ; it was cstiblislied in 1826 by John 
Churchill. 


AmEMIJAN PUBLISHEKS. 

Atpleton, D., a Co., was founded in 1825 by Daniel Appleton, 
who ofume^i a small store in Exchange Place, New York, for the 
inii)ortation of foreign publications. His son, William H. Apple- 
ton, became a |)artnor in 1838. In 1831 they published their first 
book, entitled Baily Crwmhsfrmn the Master's Table, of ivhich they 
sold 2000 copies. In 183.6 Mr William II. Appleton wont abroad 
as the representative of the firm. He was entcrtaincil in England 
by John Murray, of whom he Ixjcame a lifelong friend, and by 
Thomas Norton Longman. In Germany he met mron Tauehnitz. 
In 1838 the firm assn rued the familiar title of ‘*D. Appleton 
A Co.,” which it has borne ever since. In 1848 Daniel Appleton 
pH**. * following year. The firm was reorganized 

by his sons, with William H. Ajqdeton at its head. Under his 
direction several imtiortaiit enterprises were undertaken ; the pub- 
lication of the New American Cydoptedia, under the e<Utorsbip of 
George Ripley and Charles A. Dana ; and the publication of 
scientific and educational books, which has since been a feature 
of the house. William H. Anpleton died in 1899, being the last of 
the second generation. The business, a large one, is now conducted 
by his son, William W„ and the sons of his brothers, John A. and 
Daniel Sydney. Tlieir growing business caused many removals, 
until they entered their present quarters in Fifth Avenue in 1902. 
Their most noted publication of recent times has been David 
Barum, which has been through nearly 100 editions, reaching the 


enormous total of over 650,000 copies. A brsuch house is main- 
tained in London. 

Century Co., Tsi.— I n 1870 Mr Roswdl -Bmith and Dr J. G. 
Holland united with Charles Scribner A Co. to found Scribner's 
Monthly, Dr Holland being the editor. In IBTZ St NUthdas, an 
illostratra magasixuf for children, was started, with Mrs Mary 
Mapes Dodge as editor. In 1881 the Scribner interest was bought 
out, a new company (The Centuiy Co.) formed, and the name of 
Scribner's Monthly changed to The Century Magazine. The most 
notable series of articles that have appeared in the magazine are*: 
the ** Civil War Series,” contributions by the surviving officers of 
the war, including several by General Grant; Mr Kennan’s 
articles on **Siberm aud the Exile System”; and the “Life of 
Abrsham Lincoln,” by his private secretaries Nioolay and Hay. 
The business of the Century Co. has steadily grown since its 
founding. Its best known publications are : The Century Dictionary 
(1888-91), the cost of which was nearly Sl|000,000 ; The Century 
Cyelopeedia of Names, The Century Atlas, aud the series of hymn- 
books prepared by Dr Robinson. In 1892 the first president of 
the com^iany, Mr Roswell Smith, died. His successor, Mr Frank 
H. Scott, is still president 

Dodd, Mead A Co. was established in Now York in 1839 by 
M. W. Dodd and John S. Taylor, in tlie old Brick Church Chapel, 
a building then standing on what is now tlie site of the New York 
Times, aud in that year published Cniden’s Coneort/anee. Various 
changes have occurred in the personnel of the firm, which, when it 
assumed its present title in 1876, included Frank H. Dodd, Edward 
S. Mead, and Bleecker van Wagoner. Mr Mead died in 1894. 
Notable publications of the house arc E. P. Roc's books, The Inter* 
nationeU Cydopoedia (1885), and The Bookman, started in 1895. 

Harper A Brothers was established in New York in 1817 by 
John and James llariier, under the name of J. A J. Harjier. 
In 1825 their two younger brothers, John Wesley and Fletcher 
Harper, w'ere admitted to partnership, and in 1833 the firm name 
was changed to Harper A Brothers. In 1840 their mechanical 
establishment occupied several buildings on both sides of Cliif 
Street^ just behind their present quartoRS on Franklin Square ; 
and in 1850 they erected in Franklin Square a larm and 
commodious structure, which was connected with the Clitf Street 
buildings. In 1853 the entira establishment was destroyed by fire. 
It was at once rebuilt, with increased facilities, on the same site, and 
is still occupied. For many years the business was cairiod on as 
a partuerahip, the members of the film l>eing the sons and grand- 
sons of tbe original founders. Their liest known publications are : 
Harper's Magazine, Rarpeiis Bazifar, and Harper's Weekly. In 
1893 the firm was incorporated as a stock company, and so con- 
tinued until its reorganization in 1901, when the control and the 
presidency was turned over to Colonel George Harvey, editor and 
proprietor of the North American Meview. The house has a 
London branch. 

Houghton, Mifflin A Co.— The publishing finn of Hurd A 
Houghton was established in 1864, consisting of Melanchthon M. 
Hurd of New York and Henry Oscar Houghton of Boston. Mr 
Houghton already owned the “Riverside Press” in Cambridge, 
Mass., which he had established in 1849, and in which the manu- 
facture of books published by the firm has since been carried on. 
In 1866 Albert O. Houghton, elder brother of the foimder, was 
admitted to the firm ; atid in 1872 Horace E. Soudder and George 
H. Miffiin became members, the former retiring after three years. 
In 1873 the house bought The Atlajitie Monthly. In 1878 Albert 
G. Houghton and Mr Hurd retired, and the firtn was consolidated 
with James R. Osgood A Co., successors to Ticknor A Fields, and 
the name changed to Houghton, Osgood A Co. Two years later 
Mr Osgood reti^, and the firm became Houghton, Mifflin A Co. 
In 1895 H. 0. Houghton, the founder, died. As now constituted, 
Mr Mifflin is senior |iartnor, and has associated with him sons of 
Henry 0. and Albert G. Houghton, James Murray Kay, and 
L. H. Valentine. The manufacturing business at the “Riverside 
Press” is carried on under the name of H. 0. Houghton k Co., 
although identical with the publishing firm. Among the publi- 
cations of tbe firm are the works of Emerson, Lowell, Holmes, 
Longfellow, Whittier, Hawthorne, aud Fiske. They also published 
tbe Narrative and Critical History of America. 

Lee a Shepard.— A partnership between William Lee and 
Charles A. B. Shepard was formed in Boston in 1861. Beginning 
as booksellers, they developed into a publishing business. Mr 
Shej^rd died in 1889, and Mr Lee continued as sme partner until 
189i, ivhoii be Sold his entire business, including the firm name, 
to E. Fleming A Co., bookbinders. Mr Lee continued with the 
firm until 1898. 

Lippinoott Co., J. B.— In 1794 Jacob Jolmaon opened a small 
iwk-store in Market Street, Philadelphia. Later, as Johnson A 
Warner, Warner A Grigg, and Origg, Elliot A Co., the business 
w'aa successively and successfully carried on until 1850, when it 
was purchased by Joshua B. Mppiucott and became known as 
luppmcott, Grambo A Co, A large building was erected at 
Market and Filbert Streets during the Civil War. In 1885 a 
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joint-stook company, capitalized at $1, 000, 000, was formed and 
^ven the present name. In January of the following year Mr 
Lippincott died, la 1899 a fire destroyed not only tlie Market 
Street building, but also a large stock of liooks and plates. In 
1901 the oompaav built and oquip])ed a new five-storey building at 
Locust and Sixth Streets. (Jhambers's Mcyelojmiia and Lippin- 
cottas Magmine are two of their important publications. 

Little, Brown k Co. was founded in 1784 in Boston T>y 
£. Batelle. He was succeeded by Benjamin Guild, Samuel Cabot, 
William T. and Samuel Blake. In 1806 William Andrews suc- 
ceeded to the business, and later, Jacob A. Cummings and William 
Hilliard. In 1821 the firm became Carter, Hilliard k Co. In 
1827 a new firm was formed, under the title of Hilliard, Gray 
k Co., the company being Charles 0. Little. The name for a time 
was Hilliard, Gray, Little k Wilkins. In 1837 Mr Little and 
James Brown became the proprietors, under the name of Charles 
C. Little k James Brown. In 1847 Augustus Flagg was admitted 
to the firm. Mr Little died in 1869, and Mr Brown in 1855. Mr 
Flagg continued as managing partner until his retirement in 1884. 
The present firm consists of John Murray Brown, Charles S\^ 
Allen, Hulings C. Brown, and James W. MTntyro. Besides 
law-books, the firm has jmblished several standard works both of 
American and of foreign autliors. 

Putnam’s Sons, G. P.— In 1836 George Palmer Putnam became 
a partner in the firm of Wiley k Long, which a year later became 
Wiley k Putnam. In 1849 he established the first American 
bookselling house in London. In 1848 he separated from Mr 
Wiley and instituted the firm of G. P. Putnam k Co. In 1853 
Pnlumm'B Mmvthly was established, which in 1872, after the death 
of Mr Putnam, was transfen-ed to Scribner’s, and was an imftortaht 
factor in the foundation of the firat Scribners Mmvthly (now The 
Century MagoAiiye), In 1866 the firm became G. P. Putnam k 
Son. in 1841 Mr George Haven Putnam organized the first of the 
committees charged witli the work of securing an. American inter- 
national copyright law. In 1872 the firm became G. P. Putnam’s 
Sous, the additional partners being John Bishop Putnam and 
Irving Putnam. In 1 879 they reinstituted a bi-anch in London, and 
their publications have since })orno the imprint ’’New York and 
London.” In 1893 they established, at New Kochellc, New York, 
tlic ” Kuickcrliocker Press.” In 1896 they assumed the publication 
of the literary monthly The Critic, The present head of the iiouso 
is George Haven Putnam. 

SruiBNER’s Sons, CifAiiLKs, was established in New York City 
in 1846 by Charles Scribner, sen., and Isaac D. Baker, as Baker k 
Scnbncr. Mr Baker retired after a few yeai-s, and Charles Scribner 
continued the business until 1857, when he united with Charles 
Wclfbrd. This partnership, under the name of Scribner k 
Wolford, was separate fj'otii the main house, and was organized for 
the iniipose only of imixirting books. On the death of Mr Welford 
in 188,5 the two departments were combined. In 1864 Mr 
Scribner admitted to partnership Andrew C. Armstrong, and in 
1869 Etlwanl Seymour. Mr Scribner died in 1871, and was suc- 
c(‘eded by his eldest son, John Blair Scribner, and the firm now 
became Scrilmcr, Armstrong k Co., and that of the importing 
house Stiribner, Welfoid k Armstrong. Mr Seymour died in 
1877, and a year later John Blair Scribner and Charles Scribner, 
his younger brother, purchased the interest of Mr Armstrong, and 
the present firm name was adopted. The death of John Blair in 
the next year left Charles the only partner until 1884, when liis 
brother Arthur H. joined him. In 1894 the firm erected a 
handsome edifice, in Fifth Avenue, which it now oc.cupics. In 
1881 they sold their interest in Scribner^s Monthly, the name of 
which was changed to The. CeMurjf Magazine, the Scribners agree- 
ing to abstain for five years from the publication of a similar 
magazine. In 1887 the present Scrihier's Magazine was started. 
Among the notable achievements of the house was the importation 
and sale of the Eneyelopccdixi BrUanniea (9th edition). 

Other important American publishing houses are : Lothbof 
Publishing Co., which succeeded D. Lothrop k Co., founded by 
Daniel Lothrop in 1850. —Doubled ay. Page k Co. su<*.ceerlcd 
Doubloday, M’Clurc k Co. The iirm consists of F. N. Doubleday, 
Walter H. Page (formerly editor of The Atlantic Monthly), Henry 
W. Lanier, J. Leslie Tliompson, and S. A. Everitt. Tlicir publi- 
cations include books by Kipling, Crockett, Anthony Hope, and 
others, and two monthly magazines — The World's Work and 
Co^iTUry Life in Amerim,—Et, P. Dutton k Co., established in 
Boston in 1852, but removed to New York in 1869. Their publi- 
cations are largely of a religious nature. — A. C. M’Clurg A Co., a 
Chicago firm, established in 1848 by S. C. which develop^, 

after several changes, into the present firm. %e guiding spirit for 
nearly forty yews was General A. C. M’Clurg, who died in 1899. 
The firm suffered from three great fires, the last in 1899, after 
which the present corporation ^vas formed. They are the largest 
publishers in the West. — At the head of educational publishers 
stand The American Book Co., incorporated under the laws of 
the state of New Jersey in 1890, ^dth a capital of $5,000,000. It 
purchased the school and college text-books previously owned by 


it Co., A. S. Barnes it Co., Van Autworp. 
Bragg, A Co., D. Appleton A Co., and tlic common school-books 
owned by Harper A Brothers. Two of those lirais closed tluir 
busineas, and the new’ coriwation started with stockholders 
directors, and officers largely mode up from the jiartners in tlic 
former houses. They now publish various series of schcMil-books, 
which are most widely used throughout the United States, and 
liave issued many new books that have met with wonderful success. 
Their annual output approximates ton million volumes. The main 
offices of the company are at New York, Chicago, and Cincinnati, 
with distributing centres at other im2JOi*tant points.— D. C. Heath 
A Co., Boston, establisherl in 1886, publish a considerable number 
of educational W'orks.— Maynard, Meruill A Co. are ]mbHshers 
of school and college text-books. 


Foreign Firms. 

Tauohnitz, Bernhard (Leipzig). — The founder of this famous 
house, Baron Christian Bernhard von I’auchnitz, was bom in 1816, 
the nephew of the noted German printer and bookseller, Karl C. T. 
Tauchnitz. His establishment at Leipzig was founded by him in 
1837, and his name is associated with the Library of British 
Authors, now numbering between 2000 and 3000 volumes. In 
1860 ho was ennobled, and in 1877 was made a life member of the 
Baxon Upper Chamber. Ho held for many vears (1866-95) the 
office of British Consul-General for the kingdom and duchies of 
Saxony. He died on the 13th of August 1895, and the publishing 
business is carried on by his son, Baron Christian Karl von Tauch- 
nitz, Dr. Juris., who is likewise British Consul-General. 

Brockhaus, F. a. (Leipzig). — The founder, Friedrich Arnold 
Brockhaus, was bom in 1772 and died in 1823. This business was 
first started at Altenburg in 1811, but removed to Leipzig in 1818. 

It is now under the management of Messrs Albert (president of 
the Publishers’ Association, 1901) and Kudolf Brockhaus, who 
cany on an immense publishing and maiiufacturiiig business. 
They issue Mrseh and Gruber's Encyclojta’dia, the imjioi’tant A></- 
versations^Leodkon, and many historical and bibliographical w'orks. 

Other important Gennan houses are Tkubnkr, Bakdkkku, 
Meyer, TrObner, and Bueitkopf A Hartel. 

Didot (Paris). — This house was founded by Fran 9 oi 8 Didot, w’ho 
was bom in 1689 and died 1757, being succeeded l)y his sons F. A. 
and P, F. Didot, who greatly distinguished themselves by the 
improvement they made m jirinting. The house has a long and 
distinguished history, and is associated with bookselling, 
making, and bookbinding in all its branches. 

Hachrtte a Co. (79 I^ulevaixl St Gomiain, Paris, and 18 King 
William Screet, W.C.). — Established in 1826 by Louis Hachette, 
born 5th May 1800 and died 31st .luly 1864. He founded several 
series of works, including the notable ” Bibliothcoue Poimlaire,” tliu 
’’Biblioth^ue Variee,” and many others. M. Itcne Fouret is the 
present (1902) head of this firm. 

The following are also iniiMjrtaiit P'rcni*h houses :— A. Colin A 
CiE (Paris), Ch. Delagravk (Paris), Calmann LIi:vy (Paris), G. 
Masson (Paris), Hetzbl A Cik (Paris), DesclEe de Brouwer et 
C lK (Paris, Lille, Brussels, and Tounuii), A. Maine A Fils (Tours). 

Pudsey, a municipal borough of Y'orksliire, Eng- 
land, in the Fudsey parliamentary division of the West 
Hiding, 6 miles south-west of Leeds, on the Great Northern 
Hail way. Since 1894 it has been controlled by an urban 
district council. Hecent buildings include Baptist, Free, 
and Primitive Methodist cha|)els. A small iJiiblic park 
was oiiened in 1889. Part of the parish, Tyersall, is in 
the borough of Bradford. Population (1881), 12,314; 
(1891), 13,444; (1901), 14,907. 

Pudukotaf a slate of southern India, in sub- 
ordination to Madras, lying lietween the British districts 
of Tanjore and Madura. Area, 1101 square miles. Popu- 
lation (1881), 302,127; (1891), 373,096, showing an 
increase of 23 jier cent. ; average density, 339 iKjrsons jx^r 
square mile. In 1901 the i)opulatioii was 380,582, 
showing an increase of 2 jicr cent. 

The chief, whose title i.s Tondaman, is of the Kallar or robWr 
caste. His ancestor received a grant of territoiy for loyal services 
during the wars in the Carnatic at the end of the 18th century. The 
present raja, aged twenty-three, has been educated by an English 
tutor, and visited England in 1898. Estimated gross revenue, 
Rs. 10, 00, 000, exclusive of land revenue granted to junior branches 
of the family, to Brahmans, and to temples ; no tribute. In 
1897-98 the expenditure on i)ublic works was Rs. 1,18,000 ; number 
of sc-.bools, 868. The town of Pudukota is situated in lO'’ 23' N. 
and 78° 62' E. Population (1891), 16,885. 
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Puobltt^ a town of Spain, mland of Majorca, ou the 
north coast, with a railway station. The j)opulation was 
1)681 in 1887, and 5877 in 1897. It is a clean, well built 
town. In the neighbourhood there are marshes, lagoons, 
and flat alluvial plains that afford excellent grazing ground 
for live stock. Puebla has a 2 )arish church and several 
convents. 

PU0blftv a state of Mexico, bounded ou the N. and 
E. by Vera Cruz, on tlie S. by Oaxaca and GueiTcro, on 
the W. by Morelos, Mexico, and TTidalgo. Area, 12,207 
square miles. Population (1879), 784,466; (1900), 
1,024,446. Agriculture is the princijial industry; the 
chief products arc cereals, sugar-cane, coffee, vanilla, and 
a variety of fruits. The value of the cereals produced in 
1897 is given as $8,746,999 (Mexican currency), and of 
sugar-cane,' $786,307. The state is divided into twenty- 
one districts. The capital, Puebla, or Puebla de los 
Angelos, with a |)opiilation of 88,684, is one of the oldest 
and most im])ortant cities of Mexico, possessing many 
handsome buildings, among others the cathedral, and the 
state college with a large library, the i)alacc of justi<!e, 
school of medicine with the Palafoxiana Library of over 
100,000 volumes. It is an imiwrtant commercial and 
indastrial centre, with numerous cotton and woollen mills, 
glass factories, foundries, and other establishments. The 
JMexican JIailway and the Inter-Oceanic Kailway i»ass 
through it. Among the chief towns are : Teziutlan 
(9776), Tlatlauquite|3ec (8754), Atlixco (7698), Tehiiacan 
(7275), Mataiiioros (7184), Zautla (7053), Choliila (7031), 
(.lhalchicoiiuila (6913), Ixtamaxtitlan (6699), Zacatlan 
(6226), Acatlan (5883), San Juan de los Llanos (5742), 
Cuetzalan (5176). 

PuOblOf a city of (Colorado, U.S.A, capital of Pueblo 
county, on both sides of the Arkansas river, at the mouth 
of Fountain creek, south-east of the centre of the state, at 
an altitude of 4656 feet. It is regularly laid out, mainly 
in the level bottom land of the river, is divided ijito eight 
w^ards, has Holly system waterworks, owned by the city, 
find is sewered. It is, next to Denver, tlic largest city in 
the state, and is an important niilway (!cntrc, lK 3 ing entered 
by the Atchison, Tojijeka, and Santa FiJ, the Chicago, Hock 
Island, ami I’acilic, the Denver and lUo Grande, the 
Colorado and Southern, and the Missouri Pacific. In 
1900 it contained 241 manufacturing establishments, with 
a total capital of $12,374,248. They eiujdoyed on an 
average 4911 wage-earners, and the product was valued at 
$30,795,481. Pueblo is the largest smelting point >vost of 
Missouri river, and besides smelters and blast furnaces, 
contains rolling and other mills for the manufacture of 
iron and brass. 'J'he assessed valuation of real estate was, 
in 1898, $7,980,327, and the not debt was $1,108,052. 
Poimlation (1880), ^3217; (1890), 24,558; (1900), 
28,157, of whom 4705 were foreign-born and 1213 
negroes. 

Pueblo Nuevo del Mar, a 8ea|)ort of Spain, 
in the province of Valencia, on the Mediterranean coast 
to thp north of the moutli of the river Guadalaviar, near 
the Valencia and Tarragona llailway. It lias stmight, 
regular, well-built streets, divided in two by the little 
river Ilinet. There is a lighthouse installed in a tower of 
the church of Los Angelos. The theatre and casino are 
only used in summer, when the Valencians come down 
Population (1887), 11,291; (1897), 13,100, but these 
figures are much increased from June to September. 

PU0llt0ArSM^ a town of Spain, province of 
Pontevedra, south-east of Vigo, on the river Tea, in a 
hijly country abounding in vines, hemp, wheat, rye, oats, 
fruit, whore live stock is extensively reared. 


The industries are porcelain manufactures, tanning, and 
distilling. The town has a large, handsome sqtiare, well- 
built streets, good shops, and an old parish church. Close 
by are the ruins of the castle of Sobroso, that played an 
imi>ortant part in tnedifeval civil wars. Population (1887), 
13,286; (1897), 13,342. 

Puente Qenlli a town of Spain, in the province 
of Cordoba, on the banks of the Genii. It is on the 
Cordoba-Malaga line, and is the starting-point of the line 
to Linares. A bridge joins the lower part of Puente 
Genii with the higher, built on rising ground extending to 
the olive groves above. The ])rincipal industry is tlie 
manufacture of olive oil in eighty mills. There are 
also flour-mills and linen factories. The allymAiga or 
|)ormanent market is always well stocked with grain, 
vegetables, and live stock. The streets and squares are 
all regular and well built. The suburbs extend far into 
the country. There are tw^o largo iiarish churches and 
several convents, schools for primary and higher education, 
hospitals, a municipal library, and a theatre. Population 
(1887), 11,406; (1897), 11,015. 

PuartO OftbOllOy a tow^n of Venezuela, the third 
jMirt of the republic, situated on the Caribbean Sea, about 
45 miles from Valencia by rail and 65 miles from La 
! Guaira. Population, over 1.5,000. There are some hand- 
some buildings, among others the custom-house, the city 
liall, the theatre, the hospital, the railw’ay station, and tw»o 
churches. In 1900 the 2x^>^‘t was visited by 267 shi]>s, of 
218,788 tons burden. The value of the imports for the 
same year w^as £340,693, and the exfiorts were : coffee, 
12,994 tons; cairao, 455 tons; hides and skins, 1276 
tons; and lumber, 274 tons. 

Puerto de Santa Mariaf a seaiiort and town 
of Spain, in the province of Cadiz, ou the right bank of 
tlie river Guadalcte, with a station ou the railway from 
Cadiz to Seville. The most important industry is tho 
wine trade, and there are modern glass, liciueur, alcohol, 
starch, and soap manufactiin's. There is a bull-ring 
accommodating 12,000 ^Kirsons, large markets, town-hall, 
an iron bridge across the river, and several hosjntals. 
The primary and higher schools are in the hands of the 
Jesuits. The parish church, Ix'gun in the 13th century, 
was completed in the 17th. It resembles the ScNille 
(’athedral. l\>imlatioii (1877), 22,125; (1897), 20,630. 

PUOrtO Principal the chief interior tow^n of tlie 
jiroviuco of (^amaguey, in Cuba. It w^as founded by 
Velasciucz, lieutenant of Diego Columbus, governor of 
His^mniola, in 1515, and claims to Ik) the most creole of 
Cuban towns. It stands njion a plain about midway 
between tw'o coasts, and is connected by rail with N uevitas 
to the north-east. Poiiulation (1899), 25,102. 

Puerto Realy a town of S])ain, province of Cadiz, 
to the north of Ran Fernando, at the end of the Bay of 
Cadiz, wuth a station on the line from Seville to Cadiz. 
It is a bathing resort in summer. The port has good 
quays, a dry doitk of the Sjianish Transatlantic Company, 
connected with their important w^orks, and safe anchorage 
close to the wharves for the largest steamers. The tow’ii 
has fine squares, and broad, well-built streets, a noble 
town-hall, many sch^ls, a bull-ring, fine promenades, several 
convents, and a parisli church that is a good specimen of 
architecture of the 16th century, with three naves and a 
remarkable atrium. The industries are important, and 
there is an active trade in wine and oils. Puerto Real was 
founded in 1488 by Ferdinand and Isabella. Population 
(1897), 9772. 

Puket, known to the Cfiincse as Toncjka, the capital 
town of the island of Junkseylon and the chief Siamese 
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port on the west coast of the Malay Peninsula. It is 
situated on the eastern side of the island, in 7'" 54' N. and 
98** 24' E. It is the residence of the chief conmiissioner 
of the west coast, and has a population, chieily Chinese, of 
about 20,000. The town may be briefly described as a 
gigantic tin>mine. The output declin^, owing to a 
variety of causes, during the ’nineties, and may be stated 
at from 2000 to 3000 tons annually. The improvement 
in the price of tin and the lowering of the royalty demanded 
by the Siamese Government, assisted by the establishment 
of a branch office of the Mining Department in the place, 
should all tend to restore the former prosperity of the 
port. 

Pulkovo (Pulkowa), a village of Russia, in the 
]«*ovince and 10 miles from the city of St Petersburg. 
It contains the Pulkovo Observatory, on a hill 248 feet 
high, consisting of a main building, with several tow^ers for 
various instruments, and a sjiccial small observatory for 
tlic officers of the Geodetical Section of the General Staff 
Academ)’'. (See OBSEiiVAToay in the ninth etlition of this 
work for an account of the instruments.) Attached to the 
university there is a liljrary of 15,000 volumes and 20,000 
juiinphlets. Sixteen volumes of “ Observations ” and about 
500 separate works have been published by the Observatory 
since its foundation. 

PullOy Blocks — Pulley blocks are now very 
generally made of metal, the block being built up of light 
steel or wrought iron stampings bolted together, and the 
sheaves being of cast iron or steel, or of bronze in the 
smaller sizes. 

In order that the slicavos may turn freely on the ju'ii and not 
b(Tome HOt hard by corrosion, they sliould, if made, of iron or 
steel, have an inner bearing surface or **bush” of bronzt. 
Although lienijien rojie, may be and is used with metal pulley 
blcjcks, stetd wire rope frequently takes its place, and this 
eouduocs to a further reduction in tlio weight of the block. 
Hempen ropes are, however, generally used wh<in hand power 
is applitiii directly to the rope, as wire rope is iiot suitable 
for liandling. A very eilectivo pulley tackle is known as the 
ditfcroiitial pulley or 'We.ston’s pulley. ” It depends for its 
oHieiemey on the mechanical jirinciplo involved in the old Chinese 
windlass. Cliains are necessarily used with this tackle in ]»]ace 
of rope, both for the sake of handling and to prevent the chain 
from slipping and the load from falling. The sheaves of the 
upper aiici lower blocks are recessed to suit the links of the chain. 
The two sheaves of the upper block are fixed together and turn as 
one ; these sheaves slightly difl'er iu diameter, so that one sheave 
may have one more recess for a link than the other. The chain, 
jiassing over the larger sheave of the upper block, is led through 
tlie sheave of the lower block, returned in the opposite direction 
ove.r the smaller shoavo of the upper block, and the free ends 
connected together. From this arrangement it results, that if 
hy means of the free end of the chain the sheaves of the upper 
blocks are revolved once, the chain is wound on the large sheave 
and off the small sheave, tlie load at the same time being lifted 
an amount equal to half the difference. This pulley block is largely 
used in factories and workshops, and generally for lifting loads 
of a few tons. Its chief defect lies in the tendency of the chains 
to kink and jam the pulleys, and this has led to the introduction 
f>f other devices for weight lifting. Conspicuou.s among these is 
an arrangement of tackle in which the upper sheave is rotated by 
a worm and w’orin wheel, the lifting chain passing from an up]>er 
sheave to the pulley block below, from which it is returned and 
made fast to the upper block. The worm of the w’orm wheel is 
turned by a hanging chain which passes loosely over a wheel in 
the worm shaft. Tackle of this kind sometimes has the upper 
sheaves actuated hy an epicyclic train of toothed wheels. All 
the above devices possess the great advantage of holding the load 
in suspension, but in consequence they necessarily work with 
much frictional loss. (o. H. Ba.) 

Pullmainp formerly a town of Cook county, 
Illinpifl, U.S.A., now a part of Chicago. It was built 
entirely by the Pullman Car Company, and w^as composed 
of the car-shops and homes of the employes. The 
com^mny owns all the property, and formerly exer- 
cised jurisdiction over it. •[n many respects it was a 


model town, with excellent municipal institutions. Tlie 
poijulation has never been scqiarately returned by the 
census. 


Pulszky, Franz Aurel (1814~1897), Hun- 

gai-ian politician and author, Avas born on the 17th of 
September 1814, at Eperjes. After studying law and 
pliilosoi^hy at the high schools of his native town and 
Miskolcz, he travelled abroad. England particularly at- 
tracted him, and his fascinating book, Aun dem Tatjehack 
eim» in GroHal/i'itannien reisenden UvgarnH (Pcsth, 18.37) 
gained for him the memborship of the Hungarian Academy. 
Elected to the Reichstag of 1840, ho was in 1848 appointeil 
to a financial jiost in the Hungarian Government, and 
was transferred in like capacity to Vienna undor Esterhazy. 
Susjjeetoil of intriguing with the revolutionists, Pulszky 
fled to Budapest to avoid arrest. Here he became an 
active memlier of the Committee of National Defence, 
and when obliged to fly the country he joined Kossuth in 
England and with him made a tour in the United States 
of America. He was condemned to death (1852) in con- 
ttirnaciam by a council of war. In 1800 he went to 
Italy, took i>art in Garibaldi’s ex^xidition to As[)ri)monto 
(1862), and was interned as a prisoner of w'ar in Naples. 
Amnestied by the Emiieror of Austria in 1 86G, he returned 
home and re-entered public life ; w^as from 1867-70, 
and again in 1884, a memlxir of the Hungarian Reichstag, 
joining the D6ak party. In addition to his political 
activity, ho w'as president of tlie literary section of the 
Hungarian Academy, and director of the National 
Museum at Biidaiiest, where he became distinguished 
for his archmologieal rosearelies. He employed his great 
influence to promote both art and science and Liberal views 
in his native country. He died on the 9th of September 
1897. Among his literary works must be mentioned 
Die Jdcofnner iv Vmjai'n (1887), Ideen ziir PhiloBophie 
der Gewhichte UvijarvB ami Ehtem h LeiTom (4 vols., 
1882). 


PltHuSki a town of Russian Poland, in the govern- 
ment of Warsaw, 56 miles south-west of Loinza and 
36 miles from Ostrolenka railw^ay station, on the right 
bank of the Narew. It is w^ell built, and has W’oollen, 
linen, and hosiery mills, copper works, and potteries. 
Population (1897), 15,878. 

Punjabi Th© — “five rivers’’), a i>rovince 

of British India, under the administration of a lieutenant- 
governor. It includes three classes of native slates: (I) 
a number of old rajput princijialities in tlie Himalaya, 
some of which are veiy^ small ; (2) a collection of scattered 
states in the eastern plains, mostly under Sikh rulers ; and 
(3) the Mahommedau state of Bahawalimr, running along 
between the river Sutlej and Rajputana. Kashmir is ex- 
cluded from the Punjab, as being in direct i)olitieal relations 
wdth the Governor-General. Total area (including native 
states), 148,966 square miles. Total pojmlution (1801), 
25,130,127; (1901), 26,888,300. The capital is Laliore. 
In November 1901 the area of tlie riinjab was reduced 
by the creation of the North-West Frontier jwovince. 


P(jfpidatha, — T\\Q tabic on next page ^dves the area and jioj.nla- 
tion of the Punjab, according to the eensns ol 1891 and tliat ol 
1901. Between ‘l 881 and 1891 the rate of increase as 10 /I per 
cent, for British districts and 10*42 for native states, and la-twcc-n 
1891 and 1901, 7*6 per cent, for British districts aii.l 4*1 per cent, 
for the native states. In both eases the highest rate of iijciea>e 
was to be found in the western plains and in tlie subiiKaitane 
tracts, whore irrigation lias been most extended. In tJie eastcin 
plains, where population is already dense, the increase lia.s heen 
less. The average density in BriRsh districts is 1/3 persons 
|wr square mile. rauRins from 633 i" “VI " 

Amrimar to only 74 in tlie IH-rjjat. Classified i 

liKion, in Britisli districts only. Mahommedans in 1891 
11,634.192, or 65‘8 per cent, of the iwpulation, being proportion- 
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jlvecL €L}ul PiiptUoitioii of the PuHjnh^ 1891 miid 1901* 


British Territory. 

Area in 
Square 
Miles. 

Ntimber of 
Towns and 

W 

Population, 

1891. 

Population, 1901. 

Deiwitv of 
Population to 
Square Mile 
(1891). 

DivisioiiH. 

IHstricts. 

^ i9^tal. 

Males. 

Females. 

Tout 

r 

Delhi . 

[ 

Julliindur . ^ 

Lahore . 

1 

1 

Rawalpindi . j 

1 

f 

Derajnt . . j 

1 

( 

Pesliawar . 

Delhi . 

(vurgaon . 

Ksmal . 

Hissar 
liohtak . 

Umhalla . 

Simla 

Jullundur 

Hosliiarpur . 

Kanpa . 

Ludhiana 

Ferozepore 

Lahore . 

Amritsar 

Gurdaspur 

Multan . 

.lhaiig 

Montgomery . 
Lyallpur . 

Rawalpindi 

Jheliiin . 

Gtgrai . 

Shah])ur . 

Giijranwala 

Sialkot . 

Dcra Isinail Klian . 
Dora Ghazi Khan . 
Hannu . 
Muzalfargarh . 

Peshawar 

Hazara . 

Kohat . 

1,290 

1,984 

2,440 

6,163 

1,797 

2,754 

102 

702 

1,167 

938 

967 

483 

2,114 

160 

"C38,680 

668,929 

683,718 

776,006 

590,475 

1,033,427 

44,642 

371,529 

890,219 

479,167 

418,029 

833,590 

461,768 

26,210 

317,460 

366,668 

404,800 

368,546 

297,121 

364,342 

14,143 

688,979 

746,877 

883,457 

781,676 

630,711 

816,110 

40,3.63 

406 

887 

280 

160 

329 

375 

437 

15,630 

6,531 

4,435,886 

2,470,602 

2,116,660 

4,687,062 

286 

1,433 

2,244 

9,574 

1,453 

4,302 

1,223 

2,097 

778 

858 

1,.527 

907,583 

1,011,659 

763,030 

648,722 

886,676 

497,018 

625,502 

399,282 

369,646 

524,619 

420,878 

463,674 

369,020 

803,966 

433,699 

917,896 

989,176 

768,302 

678,602 

968,218 

633 

461 

80 

446 

206 

19,006 

6,483 

4,217,670 

2,815,867 

1,991,227 

4,807,094 

222 

3,678 

1,601 

1,889 

6,079 

6,871 

5,7.54 

1,.522 
1,036 ' 
2,242 
1,397 
800 
1,867 

1,075,379 

992,697 

943,922 

631,434 

486,841 

499,621 

635,768 

660,186 

510,166 

888,669 

200,470 

248,903 

454,278 

620,780 

463,716 

430,440 

321,979 

178,830 

214,682 

338,388 

1,166,548 

1,023,902 

940,696 

710,648 

378,800 

463,586 

792,666 

292 

620 

600 ; 
104 

74 : 

87 

24,872 

8,864 

4,579,794 

2,998,329 

2,468,315 

5,466,644 | 184 | 

4,844 

3,99.5 

2,061 

4,840 

3,017 

1,991 

1,688 

971 

1,338 

706 

1,188 

2,202 

887,194 

609,056 

760,875 

493,688 

690,169 

1,119,847 

415.161 
300,276 

390.161 
273,630 
409,898 
674,010 

364,929 

293,742 

361,877 

261,042 

346,861 

610,505 

780,080 

694,018 

762,038 

624,672 

766,749 

1,084,515 

183 

162 

371 

102 

229 

662 

20,738 

8,092 

4,660,729 

2,368,026 

2,128,946 

4,491,972 

220 

9,440 

.5,606 

3,847 

3,422 

766 

6.55 

472 

699 

486,201 

404,031 

372,276 

381,095 

283,342 

242,800 

212,882 

1 220,263 

244.363 

202.363 
190,190 
18.6,480 

627,705 

445,163 

403,072 

405,748 

62 

72 

97 1 
111 i 

22,315 

2,692 

1,643,603 

959,287 

822,396 

1,781,683 

74 

2,444 

2,991 

2,771 

690 

1,288 

297 

703,768 

516,288 

203,175 

427,518 

379,826 

122,378 

358,888 

330,842 

96,796 

786,406 

710,668 

218,174 

288 ' 
173 

73 

8,206 

2,275 

1,423,231 

929,722 

786,526 

1,716,248 

173 

Baluch Trans-frontier . 

Total British Territory 

Native Slates 

Grand total . 


5 

6,934 

68,978 

40,803 

99,781 


110,667 

34,842 

20,866,847 

12,095,711 

10,353,773 

22,449,484 

188 

38,299 

20,115 

4,263,280 

2,417,932 

2,020,j^ 

4,438,816 

111 

148,966 

.54,967 

25,130,127 

14,513,643 

12,374,667 

26,888,300 

173 


ately more numerous than in any other part of India except Sind 
and Kashmir. They are found chiefly along the valley of the 
Indus, where they represent immigration from Afghanistan. In 
the neighbourhood of the old Moghul capital of Delhi they form 
only 23 per cent. Hindus numbered 7,743,477, or 37 iier cent., 
being most numerous in the hills and along the Jumna. In the 
native states the proportion rises to 68 jier cent. Sikhs numbered 
1,389,934, or 6 '6 iier cent., lioing most numerous in the neighbour- 
hood of Amritsar and Ferozepore, but they nowhere form as much 
as one-tliird of the inhabitants. Since 1881 they have increased 
more rapidly than the general population, except in the native 
states, where they show an actual decrease. But the distinction 
between a Sikh and a Hindu Jat is not very easy to determine, 
Buddhist and Jains numbered 45,246, or *2 i>or cent, of whom tiie 
Buddhists are to be found almost entirely in Kangra, and the Jains 
in the eastern plains. Christians numbered 63,687, or *3 per cent, 
of whom 80,889 were Europeans and 8111 Eurasians, leaving 19,637 


for native converts, chiefly in the districts of Sialkot, Gtgranw'ala, 
and Gurdaspur. Others” numbered only 412, aborigines not 
being distinguished in the Puinab census. 

Agricalture,-^Ovit of a total area of 70,718,720 acres, the area 
assessed to land revenue' is 49,698,193 acres, at the average rate 
of a little more than 8 annas (say 8d.) per acre. In 1897-98 
the total cultivated area was 18,61.5,967 acres, of which 8,720,408 
acres were irrigated from canals and wells in almost equid pro- 
portions. The principal crops are wheat, millet, pulse, barley, 
maize, oil-seeds, rice, cotton, and sugar-cane. In 1897-98 the area 
under indigo was 94,616 at^es, chiefly in Multan and MuzafTargarh *, 
the^ area under tea was 10,064 acres, almost entirely in ^ngra. 
Irrigation has been 'gf^^tly extended. Perha|)s tne most im- 
portant work of this kind in India is the Chenab canal, which 
has altogether changed the face of the Rechna Doab, a thirsty 
upland tract between the Cheni|^ and the Ravi. An elaborate 
system of colonization has been successfully introduced, and rail- 
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way extension has proceeded ut the same time. Dining the five 
years between 1893 and 1898 the area irrigated from the Cheuab 
canal rose from 157,197 to 810,000 acres. A new district has thus 
been created, with its headquarters at Lyallpur, calliKl after a 
late lienteuant-governor. The entire canal system of the Punjab 
consists of 8823 miles of main channels and 8089 miles of ais- 
tiibutaries, upon which Bs. 8, 90, 93, 890 has been ex|)ouded, yield*^K 
ing a net revenue of Bs. 95, 29, 130, or 10*7 per cent, on the capital 
outlay. 

indMrfnes.— -The Puiyab possesses no great industries, like tlie 
cotton of Bombay or the jute of Bennal. There are four cotton 
mills, at Delhi and Lahore, with 406 looms and 46,932 spindles, 
employing 2014 persons, of whom 1656 me adult males. The 
out'turn in 1897-98 W'as more than 6 million lb of yiirn, chiefly 
of counts between Nos. 11 and 17, and 1 million Ib of woven 
goods, chietiy dhutia, T-cloths, and grey goods. There is also one 
woollen mill at Dliaiiwal, with 128 looms and 4320 spindles, 
employing 834 persons, and i)roducing 700,000 lb of goods, 
vfiduea at Bs.813,650. There are seven luewencs, mostly at hill 
stations, the oldest of which dates from 18.’i2, wit h a total out-tuni 
of about 2i million gallons of beer. Coal is mined for railway 
jmrposes at two places in the salt range in .Iheluni distiict. In 
1898 the total output was 85,862 tons, valued at Bh. 7,18,950, and 
the number of jiersous emidoyed was 1803. The development of 
both collieries is liinderod by the ditliculty nf procuring labour. 
Factories for cleaning and pressing cotton ai-e nuineroua. Then; 
are flour-mills at Delhi, carm‘t factories at Amritsar, and a sugar 
facitory at Gurdaspur. The Punjab is well supplied with railways, 
which have their central terminus at Delhi. One main line of the 
North-Western runs from Umballa througli Lahore and Bawal- 
piiidi to Peshawar, on the extreme frontier ; another main line 
runs from Lahore to Multan, and thence to the sea at Karotdii ; 
while a third will run along the left iMink of the Indus, from 
Atloek southwards. From Delhi to Umballa there are tw’o lines, 
one of the North- Western through Mecnit and Salniratijinr in 
the North-West Provinces, and a more direct one of a company, 
wdiich is continued to Kalka, at the foot of the hills, whence a 
further continuation to Simla is under (‘oustmetion. Thf^ south- 
east of the province is served by two branches of the Ba^jputana 
sy.stem, which have their termini at Delhi and Fero;iej»or^ ; and 
also by the Southeni Punjab, which runs from Delhi to Bhawalpur. 
The total length of railways in British districts is about 2000 
miles. 

The foreifpi trade is registered with .six countries — Tirah, Kabul, 
Hajaor, Kaslimir, Ladakh, and Chinese Tibet. The total value of 
both imports and exports is about Ks.2,r)0,00,000, of which more 
tlian half belongs to Kashmir. The chief imports are ghi (claritied 
butter), timber, wool, charm (an iutoxieuting [ireparation of hem))}, 
fruits, rice, and skins. The chief cxiiorts are cotton jdecc-goods, 
cotton twist and yarn, sugar, lea, salt, indigo, brass, and cop|)cr. 
The iutoriial trade witli other jtrovinces of India is valued at about 
Bs. 12,00, 00, 000 for imports and Bs. 8, 00, 00, 000 for oxiK)rts. 
Almost the whole of this is eonducte<l by rail, the river-bomo 
trade on the Indus having dwindled to only Bs.l 0,00, 000 for 
inqiorts and Bs. 40,00,000 for exports. The wheat trade is almost 
entirely conducted by rail with Kanudu, and depends U|)Oii the 
demand in Europe. It is liable to great fluctuations, the quantity 
exported in 1897-98 being more than double that in the preceding 
year. 

The (^r/imiatralion is conducted by a lieutenant-governor, who 
is aprainted by the governor-general, subject to the ajqiroval of 
the Crown. The secretariat consists of a secretary, a junior 
secretary, and two under secretaries. Two financial commis- 
sioners take the place of the board of revenue in most other 
provinces. A survival of the “ non -regulation ” system is to be 
found ill the title of deputy-coimnissioiier for the district ofii<*er 
elsewhere called collector. The highest judicial authority is 
styled tlie chief court, now cousisting of six inomber.s, which 
corrraponds to the high court elsewhere. A legislative council 
of nine nominated members, of whom four arc natives of* India, 
was crated in 1897 ; but the privileges of interpellation and of 
discussing^ the financial statement have not yet been extended to 
the council. The province is distributed into six divisions or 
commissionerships and thirty-one districts. Most of the com- 
missioners also 0 X 61*0186 political functions over the native states 
within their jurisdiction. In 1897 the total number of jjolice of 
all kinds was 19,506, of whom just half w'ere provided witli fire- 
arms. The number employed on police duty projier was 7938, 
being one policeman to every 13*9 square miles of area and to 
every 2628 of population. 

In 1897-98 the total revenue of the province amounted to 
Bx.S, 916,031, of which Bx.2,438,671 was derived from land. 
The total civil expenditure amounted to Bx.2, 023,821, the whole 
of which was covered by jirofits from railways and irrigation. 
Since the reorj^anization of the Indian army in 1894 the Punjab 
hM formed on indeftendent command, under a lieutenant-general, 
with headquarters at Murree, a iiill sanitarium not far from the 


great military station of Bawalpindi. The command consists of 
three first-class districts (including the Punjab frontier force) 
and two swond-eJass districts. Tlie Punjab frontier force is 
coiiiiiosed of live batteries of artillery, four legimcnts of cavalry 
and nine regiments of iufanti*y--all natives. The rcmaiuiiig 
native regiments I'etaiu their former numbois in the Bengal army. 
“In 1898 the Puiyab coniniand consisted of 20,337 British and 
,46,232 native troops; total, 66,569. In addition, there wire 
three battalions of volunteer rifies, witli an enrolled strcnnlli of 
2020. 

The total number of mrnieipuHtlea is 148, with an aggregate 
t»opulation of 2,120,372 (1891). In the majority of these st 
least two-tliirds of the municipal committee are elected by the 
ratcjMiyei's, who take eousiderablo interest in the juivilege. At 
llie contested elections in 1897 more than half the ratepayt-rs 
voted. The total number of members is 1671, of whom 1546 an* 
Indians, and 815 are elected. In 1897-98 the aggregate 
]mijjicii)al income was Bs. 44, 22, 324, of whicli Bs. 31, 41 ,078 was 
derived from taxation, chiefly wtrni, the average inciden(*e of 
taxation l>cing B.1.7.6 ijer head. The aggregate expenditure 
was Bh. 43,96,972, of which B.s. 18,76, 462 was devoted to jmblic 
health and convcuiciico, Bs. 6, 71, 420 to pmblie safety, and 
Bs.5,98,499 to edu(‘.ation. The aggregate amount of debt out- 
standing was Bs. 37, 14, 738, chiefly raised by tlio four municipalities 
of Lahore, Delhi, Simla, and Dcra Ghazi Khun. In every distri(*t 
except Simla there is a district bouifl, and in most of the 
ilihtriets there are also siiliordinato local boards ; out of a total of 
2494 members, 1153 arti elected. Tbc district boards, on tbe 
whole, work satisfacb>rily ; but the local boards arc of little use. 
Ill 1897-98 the total local fiiml income was Bs.31,23,31.5, i)f 
which Bs.24,09,900 was derived from provincial rates. The loUil 
exiamditiire was Bs.31, 12,528, of which Ks.8,.57,438 was dcvolol 
to public works, Bs.6,64,651 to education, and 11 h. 4,03,418 to 
medical and sanitary charges. 

Edncatam,--'ThQ following tabic gives the chief statistics of 
education for the twro years 1886-87 and 1896-97 ; — 


1 

j Class of Institulion. 

i 

1SSU-S7. 

iSlUi-UT. 

S<*hools. 

l*upils. 

8(*hoo1s. 

I’upilss. 

■ Colleges 

j SiH^ondary schools . 

! Primary schools 

Spiccial schools 

Private institutions 

5 

245 

1,934 

19 

16,527 

1)09 

44,808 

89,702 

995 

14.5,115 

10 

346 

2770 

18 

5363 

1,409 

61,1*28 

119,046 

2,1.55 

82,184 

ioLil . 

18,730 

281,159 

8507 

26.5,922 


The totals in this table arc niisleailiiig, for they include private 
institutions, such as Koran .schools attac^hed to mowpucs, wliieh 
arc sjMH’ially mimcrous, but t:amiot Ihj said to give any v.ilu.il»Ie 
instruction. As a matter of fact, schools under the. Education 
Dcpiarimcnt, and jsirticularly those which teach English, have 
progressed more raj )idly than in any otiici* p^rovinec. Tlie jui]»ils 
111 them have increased during the live years ending 1897 by iiu 
less than 31 ]XJi* cent., while students in arts colleges have neaily 
doubled. Including ]irivate institutions, the iirojiortioii of male 
]mpils to the estimated male j»opiilation of sclmol -going age (15 
JKT cent, of the total male p>oi>ulation) is 14*5 jht cent., compared 
with 22 ’3 )»<T cent, for India generally. The proj>ortion of lemale 
]m]als is 1*5 j)er cent., compared with 2*3 per cent, for India 
generally. 

The following table giv«*s the expenditure on edii(*ati(»ii aeeording 
to .sources for the ssime two years : — 


Souri*e of Ue\eiiue. 

istni-sr. 

lS96-!)7. 

Provincial revenues 
Local funds . 
Municipal funds . 

Fees . 

Other sources 

. 

Us. 

7, *17, 746 
4,S!),26»9 
3,06,270 
2,48,951 
4,64.927 

7.27,394 

6,11.001 

3, 37, *203 
7,98,590 
r-,6S,526 


Total . 

5!2,57,1<;3 

30,72.714 I 


riie increase in expenditure has fairly hepi pact- witlt t L 
ncroase in piupils ; but during the last few years almost t i 
vhole of the increase has been borne by lees, wIjicIi , 
tribute no less than 26 per cent, of the total. In 
chools alone the proiiortion rises to 60 per cent., aiiJ ^ r j 
* This is anotlicr indieation of the extent b>^ J ‘ 


• 43 per cent, i ms i.s tiiiuuit.'i mwi. ' rri 

iiglisn education has l»een accepted by th^ P^‘‘d‘*^** j* 

niversity, whicli was foumi-d iii ISSa, differs from ethci 


Punjab 

Indian 
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uiiivorsities in l»eiiig more than a merely examining body. It is 
responsible fur tlie management of the Oriental College at Lahore, 
oua it takes a part in the improvement of veniaculur litcratui e. 

It also conducts Oriental examinations side by side with those in 
English, and has been the lirnt to introduce a series ol examina- 
tions in science from matriculation to the degi*ee, as well as a 
iinal school examination in clerical and commercial subjects. 
During the five years ending 1897 the total number of students 
who raatriculatecl was 4397 ; 437 graduated B.A. and 61 M.A., 
while 34 passed examinations in law and 181 in medicine. 

The Punjab has not altogether escaped recent visitations of 
plague and famino. Plague, fortunately,^ never spreads in an 
epidemic form, being almost entirely confined t<i a few villages 
in JuUundiir district, where it persisted for more than a year. 
The total number of deaths from i>laguo throughout the province 
from October 1897 to April 1899 was 1920. In tlio winter of 
1 901-02 a severe outbreak of plague occurred, causing as many as 
2000 deaths in a week. The famine of 1896-97 was most severely 
felt in tlie Dellii division, and especially in Ilissar district adjoin- 
ing the ilesoi-t of Rajputana, where at one time 15 i^er cent, of 
the inhabitants wore in receipt of relief. For the province 
generally tlie maximum number on relief was 127,768 in the 
middle of March 1897. Th<‘. total expenditure was Rs.22, 34,004. 
The famine of 1899-1900 was more widely spread, but was again 
most severe in Hissar, where tbo cattle died m liundre<l8 through 
scarcity of fodder. The maximum number on reli<!f in May 1900 
was 180,000 in British districts and 50,000 in native states. 

(j. H. CO.) 

Punta Arenas, a town of CLilo, capital of the 
territory of Magallanos, situated in 53** 10' S. and 70" 54' W. 
Population (1895), 3227. The estimated ]»opulation in 
1900 wUhS G419. It is the only fi*eo i)ort in Chile. It 
has grown wdth phenomenal rajndity ; a few* years ago a 
|)oor village, it has now fine buildings, broad streets, is 
lighted by electricity, afid bids fair to become a large city. 
Its principal commerce is in wwl, skins, beef (salted and 
dried), lar<l, and tallow’. Numerous steamers lielonging 
to European lines touch there montldy. A highroad 170 
kilometres in length joins the town to the Argentine 
(‘olonies of (lallegos an<l Santa Cruz. 

Puri| or pJauannath, a towm and district of British 
India, in the Orissa division of Bengal. The town is on 
t he soacoast, and has a raihvay station. Population (1881), 
22,095; (1891), 28,794. As containing the world-famous 
shrine of »ragaiinat]i, Puri is jierhaps the most holy and most 
frequented of all ITindn places of julgrimage. Sanitation 
is etiectefl by the Puri Lodging-House Act, which provides 
for the a])i>ointment of a siiecial health officer, and for the 
licensing of lodging-houses both in the town and along the 
pilgrims’ r(»ute. It has a high school, with 159 pupils, a 
literary club, and a students’ association. 

The district of f*TTKr has an area of 2473 square miles ; ]X)pula- 
tioii (1881), 888,592; (1891), 944,998 ; (1901), 1,017,286, sliowiug 
an increase of 6 i>or cent, between 1881 and 1891, and of 7*6 between 
1891 ami 1901 ; average density, 411 jiersons jier square mile. 
Classified according to religion, Hindus in 1891 numbered 927,514 ; 
Mahommedans, 15,597 ; (Uiristiaiis, 841, of whom 41 were Euro- 
peans ; others,” 1046. Land revenue and rates (1897-98) wore 
Us. 6, 58, 325; number of police, 388; boys at school (1896-97), 
22,310, being 31*3 per cent, of the male jiopulation of school- 
going age ; registered death-rate (1897), 39 per tbousaiid. In the 
Orissa fimiine of 1866 more than ono-tliircl of the ]>oj»ulatiou of 
I’uri is said to have perished. The district suffered from drought 
in 1897, but it is now j»roteeted by the East Coast Railway, wliifli 
was opened throughout from Calcutta to Madras in 1891, with a 
branch to Puri town. 

Plirn®^ a town and district of British India, in the 
Bhagalpur division of Bengal. The town is on the left 
hank of the little river Saura, with a railway station. 
Population ( 188 } ), 15,016 ; (1891), 14,555. It has a bad 
reputation for fever. The high school had 249 pupils in 
1896-97, and there is a technical school with 15 pupils. 

The district of Puenka lias an area of 4993 square miles. Popu- 
lation (1881), 1,849,073; (1891), 1,944,658; (1901), 1,877,072, 
showing an increase of 5 per cent, between 1881 and 1891, but a 
decrease of 3*6 per cent between 1891 and 1901 ; average density, 
376 persons per square mile. Classified according to religion, 
Hindus in 1891 numbered 1,138,738; Mahommeiians, 806,267; 
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Christians, 387, of whom 114 were Euroiieans ; others,” 266. 
Laud rovonne and rates (1897-98) were Rs. 12, 80, 280; number of 
policf*, 570; boys at school (1896-97), 20,085, being 18*4 per 
cent, of the male population of school-going age, compared witli 
28*3 per cent, for Bengal generally; registered death-rate (1897), 32 
per thousand. Jute is grown to some extent, but the princiiial 
industry is indigo. There are 7 indigo concenis and 14 factories, 
with a capital of Ks. 13,45,000, employing 8000 iiersons, with an 
out-turn of 5000 maunds, valued at Rs. 9, 00,000. The district ia 
traversed by two brantihos of the Eastern Bengal Railway, running 
out nortli, aud a third branch, parallel to the Gauges, is under 
construction. 

Purulittf a town of British India, headquarters of 
Manbhuni district in Bengal, situated in 23" 19' N. and 
86" 24' E., w’itli a station on the Bengal-Nagpur Bailway. 
Population (1881), 9805; (1891), 12,128. It is a grow- 
ing centre of trade, with largo imiiorts of rice during the 
scarcity of 1896-97, and has a high school, with 339 
pupils in 1896-97. 

Purus. See Amazon. 

Putllfllllflp a town and included city of Windham 
county, Connecticut, IJ.S.A. It has an area of 27 square 
miles of hilly country, situated in the north-eastern jiart 
of the state. The city of Ihitnain is on the Quinebaug 
river, at the intersection of two branches of the New 
York, New' Haven, an<l Hartford Railway, and at an 
altitude of 287 feet. In 1900 it contained 93 manu- 
facturing establishments, with a capital of $2,019,685, 
1631 employes, and products valued at $1,928,803. Popu- 
lation of the town (1880), 5827; (1890), 6512; (1900), 
7348 : of the city in 1900, 6667, of whom 2012 were 
foreign-born and 81 negroes. 

PutnOYf a district in the county of London, in the 
borough of Wandsworth (to which parliamentary division 
it has since 1885 belonged), on the right bank of the 
Thames about 8 miles above London Bridge by river, 
wdth a station on the South-Western Railway. In 1890 
a new cemetery was opened to meet the needs of the 
district. Population (1881), 13,221; (1891), 17,771 ; 
(1901), 24,139. 

Putumayo. See Amazon. 

Puvis de Chavannes, Pierre C4clle 

(1824-1898), French jiainter, w’as born at Lyons, 14th 
i)ecemlx)r 1824. His father was a mining engineer, the 
descendant of an old family of Burgundy. Pierre Puvis 
was educated at the Lyons College and at tlie LyciSe 
Henri IV. in Paris, and w^as intending to follow his father’s 
profession when a serious illness interrupted his studies. 
A journey to Italy opened his mind to fresh ideas, and 
on his return to France he announced his intention of 
becoming a painter, and went to study first under Henri 
Hchoffer, and then under Couture. On leaving this master 
in 1852, he established himself in a studio in the Place 
Pigalle (which ho did not give up till 1897), and there 
organized a sort of academy for a grouj) of fellow-students 
who wished to work from the living model. Puvis first 
exhibited in the Salon of 1850 a “Pieti,” and in the 
same year he painted “ Mademoiselle de Sombreuil drink- 
ing a glass of blood to save her father,” and “Jean 
Cavalier by his Motlier’s Deathbed,” besides an “Ecce 
Homo,” now in the church of Champagnat (Sa6ne-et- 
Loire). In 1852 and in the two following years Puvis’s 
pictures were rejected by the Salon, and were sent to 
a private exhibition in the Galeries Bonne-Nouvello. The 
public laughed at his work as loudly as at that of Courbet, 
but the young painter was none the less warmly defended 
by Thdophile Gautier, and Banville. For nine years 
Puvis was excluded from the Salons. In 1857 he had 
painted a “Martyrdom of St Sebastian,” “Meditation,” 
“Village Firemen,” “ Julie, • “Herodias,” and “Saint 
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Camilla^ — compositiou^ showing a great variety of 
impulse, still undecided in style and reflecting the 
influence of the Italian masters as well as of Delacroix and 
(Couture* In 1859 Puvis reappeared in the Salon with the 
Return from Hunting ” (now in the Marseilles Gallery). 
But not till ho produced “Peace” and “War” did he 
really impress his critics, inaugurating a vast series of 
^lecorative i>ain tings. For these two works a second-class 
medal w'as awardcrl to him, and the State otlered to 
2 >urchase tho “ Peace.” Puvis, not choosing to juirt the 
pair, made a gift of “ War ” to the State. He then set to 
work again, and in 18Gt exhibited “Autumn” and 
*“ Sleep,” but founJ no purchasers. One of tlnise pictures 
is now in tho Lyons ^luseuin, and the oilier at Lille. 

*“ Peace ” and “ War ” were placed in the great gallery of 
the Museum at Amiens, where Puvis coin[>leted their eftect 
Ly painting four ])anels : a “Standard-Bearer,” “Woman 
Weeping over the Ruins of her Ifoine,” a “Reaper,” and a 
** Woman Spinning.” These works w’ere so much admired 
that further decorations were ordered for the same build- 
ing, and the artist iircsented to tho city of Amiens 
Labour ” and “ Repose,” for w'hicli the municipality could 
not afford to jiay. At their request Puvis undertook 
another work, intended for the upper landing of the stair- 
<!ase, and in 18G5 a com])osition entitled “ Avc • Picardia 
Nutrix,” allegorical of the fertility of the jirovince, was 
added to tlie collection. In 1879 the city 'wished to 
-complete tho dex^oratiou of the building, and tlie jiainter, 
.again at his own exjicuso, executed the cartoon of “ Ludiis 
pro Patria,” exhibited in the Salon of ISiSl and purchased 
by the State, 'whieh at tho same time gave him a commis- 
sion for the finished work, which gained for the artist in 
the follow’ing year the first-class medal of the Society of 
kVench Artists. While toiling at these largo works, J^ivis 
■«le (yhavannes rested himself by painting easel ])icturcs. 
To tho Salon of 1870 ho bad sent a ]ucture called 
“ Harvest,” a work introductory to his ])aintings in tho 
I'icardy Gallery; the “Beheading of John the Baptist” 
ligured in the Great Exhibition of 1889; a “Magdalen” 
is in tho collection of M. ( ’luh-amy (f^iris). Then followed 
(1872), the “Family of Fisher-Folk ” (1875), and 
Women on the Seasliore ” (1879). Still, these canvases, 
li'ow’ever interesting, are not to be named by the side of 
his grand decorative works. Among these must be iiotcul 
tho.se in the Palais Loiigcharap at Marseilles. These two 
])aintiiig.s, ordered in 18G7, represent “Marseilles as a 
Gr<3ok Colony ” and “ Marseilles, the ]uniK)rium of the 
East.” After these, Puvis executed for the town-hall of 
Poitiers two decorative paintings of historical subjects : 
^‘Radeguiid, in seclusion at tho convemt of Saintc-( h’oix, 
affords a refuge to poets,” and “ Charle.s Martel, in the 
year 732, saves Christendom by defeating the Saracens at 
JV)iticrs.” The Pantlieoii in Paris alsf) possesses a decor- 
ative work of great interest by this painter : “ Ihc Life of 
Saint Genevieve,” treated in three panels. In the first we 
the saint’s childliootl, and in the second and third her 
life as a shepherdess, the two being surmounted by a frieze, 
also divided into two subjects. In 187G the Dejiariment of 
Fine Arts in Paris gave the artist a commission to paint 
“Saint Genevieve giving Food to Paris” and “Saint 
Genevieve watching over Sleeping Paris” (see Plate), in 
which he gave to the saint the features of Princess C^anta- 
cuzene, his wife, w'ho died not long before he did. At the 
time of his death — 24th October 1898— tho work was 
almost finished. After completing the first iniintings in 
the Pantheon, which occupied him for three years and eight 
months, Puvis de Chavannes undertook to paint the stair- 
case leading to the gallery of fine arts in the Lyons Museum, 
and took for his subjects the “ Vision of the Antique,” a 
procession of youths on horjieback, which a female figure 
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standing on a knoll points out to Pheidias; the “Sacred 
Grove”; and two allegorical figures of “Tho Rhone” ami 
“ Tho Saone.” It was in the same mood of inspiration by 
tho antique that lie painted the hemicycle at the Sorboime, 
an allegory of “ Science, Ai-t, and Letters,” a work of great 
extent, for which ho was paid 35,000 francs (=-£1400). 
In this ho has symbcjlized Eloquence, PhilosoiJiy, History, 
Geology, Mineralogy, and Physics with wonderful artistic 
feeling and sense of decorative treatment. At the Hotel 
do Villo in Paris, iigaiii, Puvis decorated the grand stairca^(^ 
and tho first reception-room. These w^orks emjiloycd him 
from 1889 till 1893. In the reception-room he ]»aintcd 
tw'o panels: “ Winter ” and “ Summer,” the mural paintings 
on tho staircase, which had jn-eviously been placed in tlie 
hands of Baiidry and of Delaunay, arc devoted to th(‘ 
glory of the attributes of tho city of Paris ; “ Patriotism,*’ 
“ Gharity,” “ Artistic Gifts,” “ Learning,” “ Wit,” “ Fancy,” 
“ Beauty,” “ Courage',” “ The Worship of the Past,” 
“ Industry,” “ Urbanity,” and “ Poetry.” On the (‘ciling w (» 
see Victor Hugo offering his lyre to the oily of Paris. 
The ))iciurcs in the Rouen Museum (1890-92) show a 
different vein, and the artist’s powi;r of conceiving and 
setting forth a plastic scheme enabling him to decorate a 
public building with beautiful human figures and the 
finest lines eJ landscape. Ho took for his theme tho three, 
sections <»f the museum: “Antiquities,” “ Ceramics,” and 
“The Fine Arts,” entitling Ins allegory “Inter Artes et 
Naturam.” We see here toilers raising a colossal mono- 
lith, part of some ancient monument, tc» add it to other 
architectural ]>ieces ; then the )>usy scene of a ]»ott(‘ry ; and 
filiall}" arti.sts painting in tJie open air. J'livis, as a rule, 
adhered to the jircscntment of the nude or of the liglitcst 
drajH^ry; here, Jiowever, in ies]>onse to some critical 
remarks, he ha.s clad liis figures exclusively in modern 
dress. The im})ortance given to the landscape in this 
W’ork is also worthy of note : it is l)roadly treated, and in a 
purely decorative manner. Nor was it for France alone 
that Puvis de Chavannes executed d(*corat i vc works. After 
prolonged n^'gotiatious, begun so early as in 1891, with the 
trastees of tho Loston Library, 1\S.A., lie accej»ted a 
commission to paint nine large jjanels for that building, to 
be inserted in 8et)arate compartments, three facing tlu' 
door, three to the right, and three to the left. These 
pictures, begun in 1895, were linislicd in 1898. For the 
centre ])ancl, to which the others arc subsidiary, lie ehof-e 
a.s the title “ The TiisiMi-ing Muses hailing the HcM-ald Genius 
of Light.” Ill ilio eight others we find “Bucolic roetry," 
“Dramatic Poetry,” “Ej»ic Poctiy,” “History, ” “Astron 
oniy,” “Physics,” and “ Chemistry.” lii theses works of his 
latest iKjriod Puvis de Chavannes soars boldly uIkac 
realistic vision. In the iigiires which j>co]'le tin walls 
with pfHjtic images he endeavours to achiexe originality ol 
the embodying forms, and at the same time a jdastic 
expre.ssion of ideas l)orn of a mind whose conceptions grexr 
ever loftier, while yet tho artist w'ould not al>an(lon tin* 
severe study of nature. Such works as the great paintings 
at Amiens, Roueji, Marseilles, the I’anthcon, the Sorbonni', 
and the HoUd (Ic Villc aixj among the most iinportanl. 
productions of French art in the 1 9th century. J’uxis d(' 
Chavannes wa.s ] (resident of the National Societ} <'f Fiiu' 
Arts (the New Salon). His ])rincipal pupils and folk^xejs 
are Ary Bcnan (died 1900), Baudouin, J. F. Anlnirtin, 
and Cottet. 

See also A. MicilEL. “Exposition do jM. Puvis <1 c Cliaviiiino.s,” 
Cfazcttc den Bcauju Arls, Paris, 1SS8 . — Marius Vachon. /Vr/v 
de ChamnncR. Paris, 1900.— J. Pi issox. “ Puvis <k- (h.naiiu^ -s 
Souvenirs IntiiiH's," Oa::etto dcs Arts. Paris, July 1899. 

(u, ru) 

PUYf LOf or Puy-ex-Vklay, chief toxvii of dej>arlment 
Haute-Loire, France, 313 miles sou tli-soutli-east of laris, 
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on the railway to St Etienne, It contains the Montredon 
asylum for the departments of Loire and Haute-Loire, an 
institution for deaf mutes, municipal industrial schools of 
drawing, architecture, and mathematics applied to arts 
and industries, and schools of lace -making for i)oor 
children. About ninety establishments are engaged in the 
manufacture of laco and guipure, and there is a noted 
distillery. Electric tramways connect the town with 
Brives - Charensac and Espalay - St - Mareil. Population 
(1881), 15,459; (1891), 10,640; (1901), 20,570, 

Pliy*Cl0«D6fYI6| a department of central France, 
traversed by the mountains Ilore, Dome, and Du Forez, 
and watered by the Allier. 

Arna, JJ090 Htjiiarc miles. TJic population, 566,004 in 1881, had 
dcoreasod to 520,181 in 1001. births in 1899, 9821, of wliioh 
396 were illo;,M’timatc ; deaths, 10,785 ; inarriagos, 3872. There 
were, in 1896, 1371 primary Kchouls, with 79,000 pupils, there 
being 4 per cent, of the pojmlation illiterate. Out of 1,672,190 
iunes of laud cultivated in 1896, 834,860 acres were ]ilough-laiid 
and 106,210 acres vineyards. Of the rest two-sevenths were wood 
land and five-sevenths grassland. The department in 1899 pro- 
duced wheat valued at .£780,000 ; rye, £.520,000 ; barley, £166,000 ; 
oats, £278,000 ; ))otatoc8, £544,000 ; mangohbwurr.el, £96,000 ; 
beetroot, £72,000 ; vines, £304,000. Its live stock included 15,910 
horses, 265,110 head of cattle, 352,040 sbcc]), 132,100 pigs, and 
18,580 goats. Mining in 1898 turned out 384,000 metric tons of 
coal, vaTued at £160,000 ; 7.50 tons of peat, 1324 ton.s of lead and 
copper, ami 10,000 tons of alum and bitumen. Tins metallurgic 
industry is, liowever, in a backward stale. The wcdl-kiinwn cutlery 
of Thiers employs (1896) 12,000 workmen. Much is done in sugar- 
rclining at Rilloin, ami there is a busy industry in caoutchouc 
arouiiaCllcrmont-Ferrand, the capital (52,017 in 1901). 

Pwllheli, municipal and contributory parliamentary 
borough (Carnarvon district), Hcaiiort, and market -town 
of Carrmrvoiisliiro, Wales, 20 miles south of Carnarvon, 
on the rthore of Trcmadoc Bay, w'ith a t(;rnunal Htatioii on 
the Cambrian Bailway. It Jia.s a sandy beach 4 mile.s in 
extent. There is a ]>ronienade near the sea, and the 
Hceiu*ry arouml is very picturesipie. Stone obteined from 
Oiiiilet Rock is worked into setts and sliipjied to various 
ports. Population (1891), 3251 ; (1901), 3075. 

Pyr0ll008| a range of mountains in south-west 
Eiirojx}, fiejiarating tlie Iberian peninsula from France. 
The more careful examination of the cdiain by members 
of the English and French Aljiine Clubs has considerably 
modified our views with respect to its general character, 
tlio southern versaiit having Ixjon sliown to Ikj the more 
important of the two. It has been recognized, os sliown 
in the maps of MM. Sclirader, do »St Band, and Wallon, 
that, taken as a whole, the range must be regarded, not a.s 
formed on the analogy of a fern-frond or fish-bone, with 
the lateral ridges running dowm to the two op|X).site plain.s, 
but rather as a swelling of the eartli’s crust, the culminating 
fiortion of which is comiiosed of a scries of iirimitive cliains, 
which do not coincide wdth the lino of ^Mirtition of the 
water, but cross it obliquely, as if the ground had experi- 
euced a sidewise thrust at the time when the earth^s crust 
w^as ridged up into the long chain under the influence of 
contraction. Both the oixlorly arrangement of these 
diagonal chains and the agreement which exists Ixjtween 
the tectonic and geological phenomena are well shown in 
the geological and liypsometrical majis published in the 
Annvmre du Clvh Alpin fran^au for 1891 and 1892 by 
MM. Schrader and de Margorie. The primitive forma- 
tions of the range, of which little beyond the French 
portions had previously been studied, are shown to be 
almost all continued diagonally on the Spanish side, and 
the central ridge thus presents the appearance of a series 
of wrinkles with an inclination (from north-west to south- 
east) greater than that of the chain as a whole. Other 
less pronounced wrinkles run from south-west to north-east 
and intersect the former series at certain points, so that it 


is by alternate digressions from one to the other scried 
that the irregular crest of the Pyrenees acquires its general 
direction. Far from having impressed its own direction 
on the orientation of the chain at large, this crest in 
merely the resultant of secondary agencies by which the 
primitive mass has been eroded and lessen^ in bulk; 
and though its importance from a hydrographic point of 
view is still considerable, its geological significance is 
practically nil. 

In thoir primitive state the Pyrenees were composed of syn- 
clinal anti anticlinal folds, slightly Jnclined, as a rule, to the 
general direction of the range, ana to be distinguished even at 
the present day in a long series of valleys which follow each other 
in a longitudinal direction. But the waters, in their descent from 
the higher ground in a nortli and south direction to the plains of 
Franco and Spain, have attacked these folds successively, forming, 
in course of time, transverse watercourses which, broadly speaking, 
follow the line of greatest inclination in their de.scent. Theso 
watercourses, whidi must originally have been formed of a chain 
of lakes and s\vanq>s at varying altitudes, united by cascades, 
have gradually worn down the sills which ohstnictod their passage, 
and made their way to the ])lains by valleys which have become 
more and more deep and re^lar. This is how, at least on tlio 
French side, the mountains eventually acquired the character of 
transverse chains running down from a central dividing crest, hi 
Spain, wlicre the tesser humidity of the atmosphere lias allowed the 

S rimitivo folds to retain more of their original form, these may 
0 tracked, in spite of the fluvial erosion, to right and left of tho 
principal valleys, which have been merely cut by running water, 
as by a saw, across tlio mass of the range. 

This mass of antdent forniation.s, with the associated Silurian 
rocks, constitutes almost tho whole of tho slopes on the side of 
Franco, wdiere the ridges ])ushe(l farthest into the plain Jiave lost 
all importance, or in C'cirtaiu (wises have entirely disappeared under 
the action of erosion. The case is (][uite ditfercxit in Sjiain. On 
this soutluTU slope tho central mass is sepamted from the plaiiia 
by two very distimtt lines of high ground, which are a cliar- 
acteri.stic feature of tho Pyrenean structure. Thaso arc the zoiio 
of plateaux and that of tho sierras which separate tho central 
mass of the range from the j^lrins at its foot. The zone of 
plateaux forms a sort of basement, which fringes and sujiporte tho 
more elevated portioiLS. Its maximum elevation scarcely oxceexla 
1000 metres (3280 feet), and it presents a succession of broad syn- 
clinal dej missions, in which Tertiary (Miocene and Oligoconcy 
formations, tho most recent of the wliolo range, occupy the surface. 
This zone docs not sink diretdly towards the jdains. It is bordered 
on tho outer side by high chains of sierras witli anticlinal straW 
which rise at certain |>oints to a lieiglit of over 6500 feet, and whi^ 
enclo.se the whole Pyrenean region willi no further break than the 
narrow clefts whhdi give pas.sage to the niiiniiig waters. Tli^ 
plateaux I'egioii- -comidctely unknown but a few years ago — thus 
iiresonts t he apjKjaraiute of a ^’eat longitudinal lake, whose water.s 
iiave been drained off by a series of bi’eaches in the outer wall. 

Ill tho zone, of tho sierras denudation has eontiinied to act until 
it has exposed on the summits the most ancient rooks, which ha\’e 
been shorn of theii- Tertiary covering. They have, however, re- 
tained their character of longitudinal folds, parallel to the direction 
of tho central mountains. Those which extend farthest toward.'* 
the plain have lieon tilted np so that they rise above the latter in 
a stoop escarpment. Originally the French side had also its 
plateaux and sierras, but the only traec.s whicli rcTiiain are in 
the re^on of the Corbiferes and the liesser Pyrenees of tho Ariego, 
the more active deniulatioii nearer tho ocean having removed them 
entirely down to the level of the )ilains, from before tho western 
Pyrene(«. 

Tlio arrangement of tlie Pyrenees in ehain.s, gently inclined near 
the centre hut longitudinal everywhere else, is biought out better 
still by observing the courses of tho stream.s which flow down towards 
Spiin. On tho Frentdi sido most of tho longitudinal valloys have 
disap^icarod ; and this is why the range has so long been dcscrilied 
as sending out transverse spurs, the more important slope remaining 
unknown. It is, however, still possible to distinguish some traces 
of this formation towards the east, whore atmospheric denudation 
has been less active. On the south the prinei^l streams, after 
cutting their way through tho highest zone at right angles to the 
gonend direction of tho range, become involvea half-W'ay to the 
plains in great longitudinal folds, from which they make their escajie 
only after traversing long distances without finding an outlet. 

The unexpected importance shown by recent mvestimtions to 
attach to the l^)anisn versant has greatly modified the values 
assigned only a few years back to the area and mean elevation of 
the Pyrenees. Inst^ of the 18,440 square miles formerly put 
down for the former, M. Schrader has obtained a value of 21,044 
square miles in the light of onf later knowledge. Of this total 
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6390 square niUes fall to tlic northern slope and 14,654 square 
miles — i.e,, more than double— to the southern, the diirereiieo 
lieiiig mainly due to the zone of plateaux and sierras. Tlie mean 
elevation, estimated by £lie de Beaumont at 1500 metres (4000 
feet), has been sensibly diminished by the addition of tliat zone 
to the system, and we must now put it at only 1200 metres (d0;i0 
feet) for the range as a whole. Wo thus see the important part 
played by the above-mentioned phiteaux of siuall elevation in a 
chain whose highest summit reaches 11,167 feet, while the pisses 
show a greater altitude than those of the A) [is. ^('ii.) 

Pyr6n6e8-BMS0S| a department in the extreme 
south-west of France, traversed by the Pyrenees, which 
separate it from Spain, and w'ashcd by the Atlantic. 

Area, 2978 square miles. The population, 434,«366 in 1881, had 
decreased to 423,161 in 1901, a dt’crcasc due to cniigratioii. In 
1899 the hirths numbered 9542, of which 590 were illcgitiiiiato ; 
deaths, 7988 ; marriages, 2738. There were in 1896, 1168 schools, 
with 69,000 pupils, as many as 9 ]ier cent, of the jiopulation being 
illiterate. The area under cultivation in 1896 comprised 1,113,970 
acres, of which only 380,380 acres were laid out in plough-land and 
49,400 in vines. The wlieat grown in 1899 was valued at £536,000 ; 
maize, £600,000 ; potatoes, £56,000; natural pastures, £444,000 ; 
vinos, £372,000 ; clieatniits, £78,000. The live stock numlicred 
in 1899, 25,240 horses, 14,530 asses, 155,800 head of cattle, 410,960 
sheep, 130,700 pigs, and 14,300 goats. The department in 1898 
raised 720 metric tons of peat, 1920 tons of copper and iron, and 
16,750 tons of rock-salt. The alimentary industries are especially 
developed. Pan, the capital, had in 1901, 34,692 inhabitants; 
Bayonne, 27,601. 

Pyren^OS - HSlUteSi a dejiartmcnt of south- 
western France, traversed by the Pyrenees, 'vvhicli divhlo 
it from S[)ain, and watered by the Adour and the Gav«^ 
do Pau. 

Area, 1750 square miles. The [lopulation, 236,474 in 1881, had 
declined to 212,173 in 1901. Births in 1899, 3969, of which 290 
were illegitimate; deaths, 4312; marriages, 1406. There were in 
1896, 856 primary schools, with 30,000 pui»ils, 3 per cent, of the 
[lojiulation being illiterate. Out of a total of 674,310 acres culti- 
vateil ill 1896, 271,700 acres wore [dougli-hind and 34, .580 acres 
vineyards. The wheat grown in 1899 was valued at £308,000 ; 
raesliu, £64,000; oats, £56,000 ; maize, £1-11,000; [iota toes, 
£88,000; natural pastures, £4-10,000; vines, £106,000; waliiuls, 
£24,000. The live stock included (1899) 17,400 liorses, 13,000 
asses, 121,770 cattle, 364,800 shee]), and 81,000 jiigs. Peat is cut, 
^attd there are. irMiblo quarries. Industry is in a liackward state. 
Tarhc.s, the capital, liad in 1901, 26,055 inliahitauls. 

Pyrenies-Orientales, a dc])artment of the 

south of Franco, resting on the chain of the Pyrenees, and 
washed by the Mediterranean. 

Area, 1599 square miles. The [lopulation, 208,585 in 1881, was 
209,417 in 1901. Births in 1899, 4864, of which 211 were ille- 
gitimate ; deaths, 4195 ; mamages, 1670. ThertMvere in 1896, 479 
schools, with 83,000 piijiils, 4 per cent, of the jiopulation being 
illiterate. Tlic area under cultivation in 1896 amounted to 537,405 
acres, of which 154,552 acres were arable and 131,594 acres were in 
vines. The department in 1899 raised wheat valued at £64,000 ; 
rye, £108,000; oats, £56,000 ; maize, £48,000 ; poUitoes, £164,000. 
The vintage of 1899 wa.s valued at £2,250,000. The department 
also raised in 1898, 489 cwts. of silkworm cocoons. Its live stock 
(1899) included 11,270 horses, 23,020 cattle, 364,800 sheep, 81,000 
pigs, and 7000 goats. The mining of 1 898 tiinicd out 1750 tons of 
lignite and 32,000 tons of iron. The industries in metals jiroduccd 
125 metric tons of cast-iron and 208 tons of iron, totalling tlie value 
of £4000. Perpignan, the cajiital, liad in 1901, 36,157 inhabitants. 

PyrSfOSi a town of Greece, in the province of EUh 
and Achaia, 43 miles soutb-soiith weat of Patras. It is the 
second town in importance in tlie Peloponiiesua, and is 
connected with its harbour, Katakolon, 74 miles distant, 
and also with Patras and Olympia, by rail. It has 
frequently been injured by earthquakes. Pojiulation 
(1896), 12,705. 

pyfltfm, — Mineralogically this word is used to denote 
either a group of metallic sulphides or else cubic iron 
pyrites; miners uso the term rather loosely to indicate 
mineral matter the bulk of j^hieh consists of sulphide of 
iron, which may be either true iron pyrites, FeSj, or 
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magnetic pyrites, Fe^Sg, or both. Iron pyrites is one of 
the most widely distributed of metallic mineral*^ tind occurs 
in dej^sits of all kinds ; it is sometimes, e.g., in boal sfjams, 
an injurious impurity, whilst in otlicr c-jises it may lio the 
main object of exploitation. Pyrites is largcdy worked for 
the sake of the sulphur it contains, and is used in sulpliuric 
acid manufacture. The matci-iul thus employed ma.y ho a 
pure iron pyrites in the sense of containing no other metal 
except iron, its value then dejKmdiiig wholly on tlie jiro- 
[lortion of sulphur it conhiins. Pyrites low in sulphur is 
inca[Kib]e of sustaining its own (‘ombustion without the 
aid of an external source of heal, and 45 }>er cent, of 
.sul[)hur is, for economic reasons, usually looked ujion as 
the lowest admissible for siili>hurie. acid manufacture. It 
is also inqxirtant for this jmrpose that the ore should be 
as free as jiossible from arsenic. 

The world’s annual production of iron pyrites (tliat is, 
of jiyrites valuable mainly as a source of suljihur) is 
about 1,000,000 tons. Tlic largest jimducer is France, 
with over 300,000 tons ; the greater jiart of iliis (about 

250.000 tons) comes from tbc Sain !>i*l miiuis in the 
department of the Blione, not far from the historic 
cojqier mines of C^hessy, where the (hquisits are in tlie 
form of largo veins and of beds of mica si-bist highly 
imjiregnated Avith pyrites. iSjiain jirodiices annually 
about 200,000 tons of iron pyrites, used merely as 
a source of sulphur, wliili‘ tin? mines in tlie famous 
Huelva district produce cbii^fly (‘ojiper jiyrites - iron 
Jiyrites containing a small amount of cojqier, the latter 
jirobably existing as disscuninated dial eojiy rile. Pyritb^ 
ore free from cojiper is also cxjiorted from the same 
region; for examjile, the Aguas IVnidas jiyrites is jiraeti- 
cally free from cojijk^i*, and is especially valuable on account 
of its freedom al^o from arsenic. Germany jirodiices about 

135.000 tons of iron jiyrites, by far the greater jiart of 
which is deriveil from miniss near Meggon on the river 
Leiine, where the ore occurs in lent-icular veins intercalated 
between UpjKr Devonian sbah^s. In many of the dejiosits 
of cupriferous jnTites in various jiarts of the world, certain 
jiortions which are found to be too poor to be Avorth 
treating for cojqier are sold as ordinary jiyrites, in spite of 
their containing small amounts of rojqier. Great Britain 
produces about 12,000 tons of jiyrites annually. 

A must imjiortant grouji of dejiosits Avidely distributed 
throughout the Avorld is that of eujiriferous ii’on pyrites, 
usually spoken of c,omuu'rcially as cojiper jiyriti‘s; tliesi* 
are characterized by consisting mainly of iron jiyrites Aviili 
notable amounts of cojqier, sometimes silver and gold, and 
frecjuently the suljihides of lead and zinc in small jiro- 
jiortions. The form of the diqiosits is gf'j)(‘rally lenticular, 
and they usually occur in or near the contacts of various 
erujitive rocks Avith schists or slates : tlu're is much i*t*ason 
for sujijiosing that the jiresencc of the (‘rujitive rocks is in 
some Avay connected genetically A\ilh the existence' of lliestj 
deposits. Among the best known are iJiose already men- 
tioned in the Huelva district of the south- Avest of Sjiain, 
extending also into Portugal, of Avhieli the Bio Tinto mines 
are the most famous, including also Tliarsis, Catania, 
Santo Domingo (in Portugal), <fcc.; the BammeDberg mines 
in the Harz Mountains; Agordo and Montecatini in Italy ; 
Szomolnok in Hungary ; Biiros, Vigsniis, and iSulitjiilina in 
NorAvay ; Falun in Sweden; Betts Cove, Tilt C^^oat, and Little 
Bay in NeAvfoundland ; Ducktown in Tennessee; Sudhury in 
Canada, wlicre the dejxisit is remarkable for containing a 
largo proportion of magnetic jiyrites and for its richness in 
nickel ; and Mount Lyell in Tasmania. The jirodiK^ts of 
these dejiosits arc treated for the most part as ores cif 
copper, no attemjit being made in many cases to utilize 
their sulphur contents. At Rio Tinto the ore is divided 
into three classes : — (1) The poorest, containing 2 per cent. 
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of copper, averaging, say, {jer cent., is treated locally 
by leaching with water and liquor containing ferric 
sulphate ; by this means the copper is gradually dis^lved, 
and is precipitated by means of pig iron ; the residue is 
exported and sold us ordinary iron pyrites. (2) Export 
ore, containing between 2 and 5 per cent, of copier, in 
which the sulphur, copper, precious metals, and iron are all 
utilized, the residual oxide of iron after extraction of the 
other ingredients being sold under the name of “ purple 
ore.” (3) Smelting ore, wliich averages about G i»er cent, 
of copper, and is sTneltod after j)artial calcination, i)ro- 
ducing a matte with 30 to 30 2)cr cent, of cop])er. 

In some places the modern process of pyiitic smelting 
is being introduced ; it consists of smelting jiyrites in a 
shaft furnace by means of a lieated air blast, little or no 
carb»)naceous fuel being used. The heat evolved by the 
oxidation of the greater portion of the iron and sulphur is 
sulU(U(mt to similt the remaining iron, sulphur, and cop|>er 
to a matte, whilst the oxide of iron formed combines with 


silica to form a slag. (For the further treatment of the 
matte so formed see Copper.) 

At'TUOKiTiES. — V ogt. “IJeber die Kieslageralatten vom 
Typus Koros,” &c. Zeitseh. /. prakL QeoL^ 1894; ‘*Da« 
lluelva-Kiesfold,” &c. ZHisefi,/, prakL (Uol,^ 1899. — Gonzalo 
Y Taiun. De8cri2>cion Jiaica^ gaolog'ica y tuinera dc la Provinda de 
Huelva. Madrid, '1888. —Dk Launay. Meinoiro sur I’industrie 
du cuivro dans la region d’Huelva.’* Aniialcs dea i/oie 5 , 1889. — 
Phi Mars and Lot; is. A Trcatiac 07i Ore Dejioaita, London, 
1896. (if. L*. ) 

Pyrltz, a town of Prussia, province of Pomerania, 16 
miles south -south -west of Stargjird by the railway to 
Kiistrin. Tt is still surrounded by a inediteval wall with 
lowers, and has two parish churches. Close by is the 
fountain (1824) in which Otto, bishop of Bamberg, 
ba})iized the first Pomeranian converts to Christianity in 
1124. Excellent wlieat is grown in the vicinity. Popu- 
lation (1900), 8188. 

Pyrometry. See Thermometry. 


S uaiti, Sir Richard, ist iuuonkt (181G-1898), 
physician, was born at Mallow-on-tho-Blackwat(n*, 
<lo. Cork, on 30th October IHIG. He received his early 
ediKjatiou at (3oyne, ami was then apprenticed to a doctor 
ill Limerick. In 1837 he entered University College, 
Tiondon, where lie graduated with high honours ius M.B. 
in 1840, and as M.l). (gold medal) in 1842. Six years 
later ho was chosen an assistant physician to the Brompton 
Hospital for l)is(*,ases of the Ciiest, and wdth that institu- 
tion he retained his connexion until his death, first as full 
|»liysician (IHofi) and siib.se(iueiitly as consultant. JIo 
b(u;ame a fellow of the Iloyal College of Physicians in 
1851, and filled almost every po.st of honour it could offer 
iixcept tlio ])resi(hMi(!y, in the contest for which ho wiis 
lieateii by Sir Andrew (Mark in 1888. Ho became physician- 
extraordinary to Qiieiai Victoria in 1890, and was created 
a baronet in the following year. He died in London on 
1 3th March 1898. Quaiii, who was elected a follow' of the 
Iloyal Society in 1871, was the author of several memoirs, 
dealing for the most part with disorders of the heart, but 
his name will be best remembered by thti Diclumart/ of 
MetUcinCy the ])re]»aration of which occupied him from 
1875 to 1882 (2ml edition, 1894 ; 3rd, 1902). Ho sat 
on the Iloyal Commission on IlimlerjKist (catth‘ plague) 
ill 18G5. He W'as a cousin of Jones C^uain (1 796-1 8G5), 
the author of Qnaiiia Elenienta of Anatoniiiy and of 
Ilieliard Quaiii, F.K.S. (1800 1887), who was president 
of the Iloyal College (»f Surgeoas in 1868, and left 
X75,00() to University College, Loudon, w’ith which the 
ijiiaiii professorships of botany, English language ami 
literature, law', and physics w'ere endow’od. A half- 
brother of the tw'o last, the Hon. Sir John llichard Quaiii 
(1816-1876), W'as a]>j)oiiited a judge of the Queen’s Bench 
in 1871. 

QUftlC0fB« — Since 1886 the Society of Friends has 
iiieroasod in uumb(;rs and has show'ri many sigas of 
vigoroua life. In constitution tliei’e has been little change, 
save in the ixisition of women, who are now' accorded an 
equal rank with men at all dolilierative meetings. The 
society -lias been actively interested in (piestions of jieacc, 
slavery, and tcm|)eranee, and has l>ecn ready to express 
its interest by financial help, as in the case of the Donk- 
liobors. Foreign missionary work has grown ajiace, and 
the Homo Mission Committee (establish^ 1882, and now 
consisting of 96 memlxirs) is actively engaged in evan- 
gelistic labour in England. The Quakers’ interest in 


careful religious education is as strong as over, and the 
setnilar tmining in their schools is well abreast of modern 
re(|uireim‘uts. In 1895 a conference* was held at Man- 
cliester, for the discussion of Biblical criticism anrl kindred 
topics, and has been follow'cd by “ Siimincr Schools ” in 
theology. On the whole, this period has been one of 
growing interest in evangelization and in the conditions of 
modern life ami culture. 

Ill lOOOthiTi* were in Girat Po’itain 17,153 members and 79‘21 ad- 
hori’iits ; in hrhnnly 2609 members ; in F.S.A.. 03,000 “Friends”; 
ill A usiralasia, about .500 ; in about 200. 

Tliere arc 79 wiaauma rirs (men and woinrn) in India, Syria, 
China, (Vylon, Madagascar; memheray 3149; adherently 14,377 ; 
children in schoohy 21,145 ; medical treated, 24,299. Mada- 

gaseur bad in 1898 about 400 cimiehos and stations, wdiilo India 
came next wdtli about 23. ((j, 

QllCirSilltineB — The last vestige of the British (luar- 
antinc law was removed by the Public Health Act, 1896, 
w'hich rcjicalcd the Quarantine Act, 1 825 (witli dependent 
clauses of other Aids), and transferred from the Privy 
Council to the Local (Jovernment Board the 2 >owors to 
deal w'ith shi]>s arriving infected witli yellow fever or 
plague, the powers to deal wdtli cholera shi])s having been 
already transferred by the Act of 1875. TJie last incident 
uiuler the old law' w'as in June 1889, when the s.s. Neva 
anived at Soiithanititon from Brazil, liaving had two 
deaths from ytdlow fever on the voyage : the ship, crew, 
and numerous jiassengers w ere detained at the Motherbank 
for six days. There had been no case of a jilaguc shij) for 
many years ; but, by a singular coincidence, two or more 
cases of plague arrived in the Tham(‘s (and died in hospital 
near the docks) in the very weeks of 1896 in wdiich the 
change to the new systiuii was impending. The great 
endemic centre of jJagiie in Bombay, which lias arisen 
since 1896, has brought that disease once more to the front 
as the i>rincipal object of quarantine measures. The exist- 
ing rt'gulations arc tliosc of 9th November 1896, issued 
by the Local Government Board under § 130 of the 
Public Health Act of 1875 (extended and amended) ; they 
apply to yellow' fever, Jilague, and cholera. Officers of the 
Customs, as w'cll as of Coast Guard and Board of Trade 
(for signalling), are empowered under Acts of 1889 and 
1896 to take tlic initial steps. They certify in writing the 
master of a supposed infected ship, and detain the vessel 
lu'ovisionally for not more than twelve hours, giving notice 
meanwhile to the jiort sanitary authority. The medical 
officer of the port boards thp ahij> and examines every 
person in it. Every person found infected is certified of 
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the fact, removed to a hospital provided (if his condition 
allow), and kept under the orders of the medical officer. 
If the sick cannot be removed, the vessel remains under 
his orders. Every i)er8on suspected (owing to his or her 
immediate attendance on the sick) may be detained on 
board forty-eight hours, or removed to the hospital for a like 
jjeriod. All others arc free to land on giving the addresses 
of their destinations to be sent to the respective local 
authorities, so that the dispersed passengers and crew may 
bo kept individually under observation for a few days. 
The ship is disinfected, dead bodies buried at sea, infected 
clothing, lidding, Ifcc., destroyed or disinfected, and bilge- 
water and water-ballast (subject to ex(toptions) piiniiied 
out at a suitable distance before the slii]) enters a <lock or 
}>asin. Mails arc subject to no detention. A stricken 
shi]> within 3 miles of the shore must fly at the main a 
yellow and black flag borne quarterly from sunrise to sun- 
set. Ill 1 89.5 thirty-one vessels arrived infected with cliolora 
at three British jiorts, from none of which did disease 
spread ashore. In 1897 a troopshi]) with jilaguo on board 
arrived at Portsmouth, and lanilcd her 1 200 troops accord- 
ing to the above rules without any infection being con- 
veyed by their dispersal. 

Intern AT ioNAL Conventions. -- Since 1852 eight 
conferences have been held hclwccn delegates of the 
Powers (see Hygiene), vrith a view to nniforni action in 
keeping out iiifectifui from the East and preventing its 
spread witliiii Euroj)c; all but the last of these (1897) 
were occuiiiod with cholera. No result came of the four 
earlier (Paris 1852, Constantino] de 18GG, Vienna 1874, 
and Homo 1885), but each of the subsequent four has 
been follow'ed by an international eonvention on tlie ]>art 
of nearly one half of the l*owers represented. 2he general 
otFect has been an abandonment of the high quarantine 
doctrine of “constructive infection" of a sliij) as coming 
from a scheduled jiort, and an a])])roxiniation to the 
]>riiici])lcs advoijiited by Creat Britain for many years. 
The princi]>al States which retain the ohl system arc »S]»ain, 
Portugal, Turkey, C recce, and llussia (the British posses- 
sions (Jibraltar, Malta, and Cyjirus being under the same 
influence). The aim of each international sanitary con- 
vention has been to bind the Powers to a uniform minimum 
of jireventive action, with furtlier resirictions ]»ermissiblo 
to individual States. The minimuin is now very nearly 
the same as tlic British practice, winch lias been in turn 
adapted to Continental ojuiiion in the matter of the 
importation of rags. The Venice eoiiveiitioii of 1892 is 
on cholera by the Suez Canal route ; that of Dresden, 

1893, on cholera within European countries ; that of Paris, 

1894, on cholera by the pilgrim traffic ; and that of Venice, 
1897, on plague from the East, both by the ordinary traflic 
and by the lulgrim traflic. 

Tho intcrnatioual agreement as it now stands may Ijc summarized 
as follows : — 

Gc^iieral Trtiffie from the Ships arriving at Suez arc 

classiGed indemneSf euspectSf or infreUs^ according as they liavo liad 
no cases (cholera or pla^c) on the voyage, or have had such eases, 
or have such on anival. All arrivals from an infected port arc 
detained for an examination to be made within forty-eight hours. 
In practice the difference between indemne and suspect is not clearly 
drawn. Ships which have had eases on the voyage enter the Canal 
“in quarantine,” i.e., with guards on Isiard to prevent com- 
munication with tho shore, and under restrictions as to ]iiloting 
and coaling; they remain in the stale of “quarantine” ten days 
from the last case (being tlic incubation period of plague, that of 
cholera being five days), and may be detained in actual quarantine 
at Brindisi, Naples, Marseilles, Plymoutli, &c., if tho ten days 
have not run out on the voyage thither. Ships with actual cases 
on board at Suez are treateef like suspect shii»s, after landing their 
sick and those who hod been in immediate attendance on them, 
the ])criod “in quarantine” counting from the time the sick were 
put ashore. The crew and passengers of a ship in any of these 
classes are subject further toaa “quarantine of observation ” at 
the port of arrival ; but instead of this the British practice of 


taking the addresses of disiiersing passengers and crews is admis- 
sible as a minimum, and has lx)en adopted at Marseilles in the 
case of clean ships from infected ports. 

JHfgrim Trajk, — There is now an iiisi)ection at tho port of 
departure. Under tho convention this should be done among the 
pilgrims on shore, but it is not usually practicable until they are 
on board. The cubic 8]iacc for each pilgrim on the main coveiTd 
deck is inemsed to 16 square feet. Tlic ship is to report the state 
of health on arrival at Aden, where the British Government has 
provided for tho landing of sick pilgrims. Turkey has leduced 
the period of deteutiou for all pilgrim ships at Caiuaran to three 
days, whether iiifectod or not, and has im]>roved tho buildings for 
the reception of parties of pilgrims that must be landed as infected 
or snsi>ectcd. 

Merettandise. — Tho return of ]»lagne has mvived the old doctrine 
of susceptible articles. Under the Venice convention of 181i7 it is 
forbidden to send from an infected country articles of clothing by 
parcel post. All other ]) 08 tal mutter ^Misses unhindered. There is 
a schcdulo of articles wliich may or may not be prohibited fi‘om 
entering, including old and worn clothing and used bedding (but 
not if they are the passengers' effects), rags, carnets, sacks, human 
hair, untanned skins and ludes, uii manufactured hair and bristles, 
wools, claws, hoofs, Ac. Most of the. signatories have used their 
o)»tiou to exclude some or all of these articles. The question arose 
with Great Britain of excluding wool (a large annual 8bi])ment) 
from lioniljay iiiid Kurocliee, hut it was answered in the negative 
by the Local Government Boaid. Where goods are not sltut out 
almoliitely they may bo subjected to disiiifcctitm according to 
modiim inethfKls, wliich an* much more expeditious than the ex- 
posures and airings for days or weeks under the old ipiarantino laws. 
Much that jiasscs under the name of disinfection is mere formality. 

Land Quarantine. — Tliis is abolished for Europe under the 
convention of 1897. Tho practice in India since the outbreak of 
plague in 1896 has been tentative and various as regards railway 
and other land traOiii. 

In the United Shitcs and tho Australian states there 
has hocm no recent change. Tlio committee of the U.S. 
Senate? on Tiiblic Health and National Quarantine, 1898^ 
while a]q>roving the system of the marine hospital siTvice 
by the sovcml states, considers tliai infection would be 
kept out more (‘crtainly if tho cxchisivo idtimate contivd 
were given to oiu? authority, namely, a federal de])artment. 
Towards the end of the 19tl» eentury a ])rojcct was dis- 
c.ussed of federal (juarantine. for the Australian continent, 
with suggested stations at Thursday Island, Albany, 
Adelaide, and Balmerston. 

Litkuatuuis. — The firgnments in support of tho British jaaclico 
w’erc ably restated by tho late Sir It. Tirouxn Tiiouni: in Jiqmrt 
{Medical) (f Local (inrernment Hoard ^ xxiv. 1892-93. Tlio samo 
writer re}»orts on the Dresden conference in A])]). 20 of tho /iqiort, 
1893-94, p. 449. (c, C.) 

QuftraSfnOfli a town of Belgium, in tlie province 
of Hainaut, 4 miles west of Mens l»y rail. Tlicre an'^ 
imjKirtant coal-mines in the vicinity, and foundries, forges, 
and tobacco fac^tories in the town. Bopidation (1890), 
I4,3G1; (1900), 1G,033. 

QuCirryingf* — Quarrying is tho art of winning or 
obtaining from tho earth’s crust the various kinds of 
stone used in construction, the ojieration being in most 
cases conducted in oinm workings. The tonii in its 
jirimary significance implies the jiroduction of material 
with quadrilateral or rectangular faces, as usually is 
necessary with building storn', and it is for the extraction 
of this material that quarrying operations arc exclusively 
conducU'd. The art was necessarily dovelojied at a remoti; 
jicriod of human liistory ; and the immense blocks of stone 
which may Ixi seen in tho early monuments of h'gyjjt sliow 
that, in results, tho ancient inhabitants of that country 
ochioved groat success, though their methods were slow' ami 
involved mucli manual labour. In modern times, and 
especially in countries where manual labour is costly, 
machinery has Ixicn devised to minimize ex|)cnHe. 

According to their comjKisitkin, building stones are 
broadly classed as gmnites, sandstones, limestones, and 
slates. Under the first of these heads is inchided a num- 
ber of crystalline rock sjxscics, sueli as granite, syenite, 
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gneiss, A;c., which to the geologist are quite distinct, but 
which in commerce are all spoken of as granite. They 
are chiefly composed of one or more minerals of 
KMm of feldspar group, mingled with one or more of 
micas or with hornblende, and usually con- 
tain quartz. Occasionally rocks without quartz, 
such as diabase, are known commercially as granite. Sand- 
stones are .chiefly composed of fragments of quartz cemented 
into solid rock by silica and oxide of iron. They are always 
stratifled, and in commerce include many varieties, as well 
as flagstone used for footqMivements. Limestones consist 
))rincij)ally of carlKinate of lime, and are usually stratified. 
Their chief variations are the crystalline form known as 
marble and the do])osit from mineral springs known as 
Mexican onyx. »Slates ar(j mudstones or shales hardened 
by heat and pressure, and rendered fissile by the latter 
agent. Chemically they consist chiefly of hydrous silicate 
of alumina. Gneiss is usually a crystalline rock which, by 
nictamorphism under the influence of heat and pressure, 
has develoj>ed a foliated or schistose structure. Its most 
manifest cliaracter is that the component minerals are 
arranged in i»arallel planes or warj)^ surfaces, so that 
w’herever the rock is ex}KJsed it ])rcscnts a 8 trii)ed or 
baiidcsd ap])cai*ance. Some gneisses are impure sandstones 
in which, througli mctainorphisin, the mineral fragments 
have been rccrystalJized, tlie stratified arrangement being 
to some extent retained. These are known as sedimentary 
gneisses. Many of tlie gneisses used for building in the 
United States are foliatc(l graniUis. Theoretically granites 
arc massive, and liavii no bedding Or strati Hcation, like 
.sandstones and Iimestom*s; but actually all rock masses 
are found to l)o more or less shattered by the movements 
of iho (jartli’s crust, which occur as a result of its constant 
readjustment to the cooling and shrinking interior, so that 
all ro(jks are <lividod by cracks or fissures, which are 
commonly known as joints. In the massive granites 
tliese joints, which usually occur in two or more planes 
at right angles to one another, are of the gi'eatest import- 
ance to the quaiTyman, as they enable him to sejjarate 
masses of sto?ie with approximately parallel faces. Tu 
gueissfjs the ]»aralU;l arrangement of the minerals usually 
coincides with a dire<*tiou of easy cleavage, known to 
(piarrymen as the “ rift ” ; at right angles to this direction 
is usually one less easy |)arting, knowm as the “grain.” 
8 tindstones and linuistones are stratified rocks w^hich have 
iieen formed as sediments in ]>odies of w^ater ; and whether 
their beds are found in the normal ])osition of horizontality, 
or whether they liavo been tilted and folded by earth 
movements, the direction of easiest se])aration is coincident 
with the original pianos of sedimentation and parallel to 
them. This is th(!refore called the “rift,” while the 
“ grain ” is at right angles to it In gneisses, sandstones, 
and limestones joints also occur ; and wliihj frequently 
convenient for the division of tlie tals into masses of 
useful size, they may bo a detriment, as when they occur 
within the limits of a block available for commercial 
puri>oaes. In commerce the various kinds of building 
stone an? usually designated by the name of the locality 
or region in which the cpiarry is situated. In the case 
of the iiioi*e important varieties this geographical name 
usually conveys to the architect or builder full information 
concerning the colour, texture, and other j>ro[)erties of 
the material. For example, the names Hallowell or 
(Quincy granite, Medina or Berea sandstone, and Ver- 
mont or Tennessee marble convey in the United States 
full information to those interest^. 

The methods of quarrying vary with the composition 
and hardness of the rocks, their structure, cleavage, and 
other phyirtol properties ; also with the position and char- 
acter of the deposits or rock-masses. The general purpose 


of the work is to separate the material from its bed 
in masses of form and size adapted to the intended use. 
The work of cutting the stone to accurate 
dimensions, dressing, rubbing, and i)olishing are 
subsequent oiierations not involved in quarry- 
ing. The practice of quarrying consists in uncovering a 
suflicient surface of the rock by removing superficial soil, 
sand, or clay, or by sinking a shaft or stope, and then 
with projier tools and, when necessary, with explosives, 
detaching blocks of fonn and size adapt^ to the puri)08e 
in view. Frequently the outer surface of the rock has 
been affected by the action of the weather and other 
atmospheric agencies, so that it has become discoloured 
or softened by decay. The weathered outcrop of a rock 
is usually a good index of its future behaviour when used 
as a building stone ; for one which yields quickly to the 
action of the sun, rain, and frost in its original mass, 
cannot be expected to endure wdien used in construction, 
unless it is employed solely for interior work. A quarry 
should, if ]rK)ssible, be opened on a hillside, for in this 
case it is usually much easier to disjwse of the water 
which necessarily collects in any deep excavation, and 
which, if drainage by gravity is not afforded, must be 
removed by pumping, at considerable exj)enso. As it is 
generally most convenient to o])crate on a vertical face of 
rock, the preliminary work of o})ening a quarry is usually 
directed tow^ard the production of this result; but its 
accomplishment involves the waste of a certain amount 
of stone, which must be broken into irregular and useless 
pieces. The separation of blocks of building stone is 
effected ordinarily by drilling holes along the outlines of 
the block to be removed, and then, by exy»loding blasting- 
j)owder in the holes, or by driving wedges into tliom, exert- 
ing suflicient force to overcome the cohesion of the rock and 
rend it asunder. In many quarries it is found most con- 
venient to separate a large mass and afterwards divide it into 
blocks of the required size. When the rock is stratified, 
or has an easily determined “rift,” the holes are drilled 
at right angles to the plane of sey)aration. When there 
is no stratification or “rift,” or those natural planes of 
separation are too far apart, or w^hen the position of 
the joints is not ailvantageous, a row of horizontal holes 
must be drilled into the face or “ breast ” of the quarry, 
along which separation is eftected by the use of wedges. 
Again, in thinly-bedd(id sandstones, where vortical joints 
are frequent, it is often yiossiblc to scj)aratc the desired 
slabs and flagstones with crow’-bars and wedges, without 
drilling or the use of explosives. When blasting is neces- 
sary, some form of gunjiowder is generally used, rather 
than a violent explosive like dynamite, in order to avoid 
shattering the rock. This, however, applies only to dimen- 
sion stone. When the production of broken stone for 
road-making, concrete, or similar purj)ose 8 is the sole end 
in view, violent explosives are preferred. In limestones 
and marbles and in the softer sandstones, channelling 
machines, driven by steam, are employed, by which 
vertical or oblique grooves can bo cut with great rapidity 
to a depth of several feet. A level bed of rock is cleared, 
and on this are laid rails, along which the machine moves; 
After the channels are cut, a row of holes is bored per- 
j)endicular to the former at the desired distance below the 
surface of the bed, and by driving w^edges into these the 
required blocks are seyiarated. When tho beds of stone 
to be quarried are thin, and when to remove the whole of 
the overlying mass of earth or rock would be too expensive, 
it is found convenient to treat the quarry as if it were a 
mine, and to rely upon methods similar to those practised 
in mining. A horizontal bed of rock is usually opened at 
its outcrop on some hillside. ‘If this is impracticable, ct 
shaft or stope is excavated to reach it ; and if dimension 
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atone is required, a de^ horizontal groove ia cat near the 
top or the bottom of the bed. The quarry face is then 
divided into blocks by saw-cuts, chaunejs, or rows of drill- 
holes, and the Mocks are separated by wedging dr blasting. 
As the excavation progresses, iiortions of the rock arc left 
in place as pillars to support the roof. In many localities 
in Europe where roofixlg slate is quanied, it is found in 
beds dipping more or less from the horizontal. These 
deposits are worked by stopes which follow the inclination 
of the bod, from which, at convenient intervals, levels 
are driven across^ to take advantage of the cleavage of 
the slate. As in other subterranean quarries, pillars of 
rock are left to support the roof, since artificial supiiorts 
would be more exiHjnsive. At some of the marble quarries 
in Vermont, U.S.A., where the strata are very nearly 
vertical, the beds are worked to a great depth with a 
comparatively small surface opening. 

For details concerning English building stones st^e Ency, Brit, 
vol. iv. p. 448 and p. 512. For classiiication of* rocks in general 
«ce ibid, vol. x. p. 229 et seq. For niethoda of underground work 
Awo Minino, ibid. vol. xvi. Sec also G. 1*. Meiikill. Stnmis for 
BuUding md Decoration, Now York, 1898. — C. Le N. Fostku. 

A Text-Book of Ore and Stone Mifdng, London and Pliiladclphia, 
J894. — O. Hkeumam. Steinhruchinduelrie und StcinJjrucJujeolotjie. 
llerlin, 1899. (y. j. h. m.) 

QuatraftiCAS de Br6au, Jean Louis 
Armand de (1810-1892), an eminent French natur- 
alist, whose work ranges over the whole field of zoology 
from the annelids and other low organisms to the anthro- 
j[K)ids and man. Son of a Protestant fanner who had 
.settled ill Holland before the llcvolution, but returned to 
France on the outbreak of tlie war bet ween the two 
countries, ho was boni at Herthezine, near Valle- 
raugue (Gard), on 10th Februaiy 1810, and died at Paris 
on 12th January 1892; studied medicine at Strasburg, 
where he took the double degree of M.D. and D.Sc., one of 
Ilia theses being a TliiovU d'un Coup de Canon (Noveinlxjr 
1829); next year he published a book, Sar Jen Ath*olitfws^ 
and in 1832 a treatise on VeMraverswti de la Veeme, 
Kemoving to Toulouse, luj jiractised medicine for a short 
time, without neglecting the natural sciences, and there con- 
tributed various memoirs to the local Journal de M^-dedne 
and to the Annales des NaturelUe (1834-36). 

Hut being unable to continue his researches in the pro- 
vinces, ho resigned the chair of zoology, to which ho had 
been appointed by the minister, de Salvandy, and in 1839 
settled ill Paris, where he found in Milne- Edwards a patron 
and a friend. Elected profeasor of natural history at thv. 
LyciSe Na{)ol6on in 1850, he liecarae a member of tlie 
Academy of Sciences in 1852, and in 1855 was called to 
the chair of authroixilogy and etlmograpliy at the Musec 
•d^Histoire Naturelle. Other distinctions followed rapidly, 
and continued to the end of his otherwise nneveiitful 
career, the more important being honorary memlier of 
the Royal Society of London (June 1879), member of tlxj 
Institute and of the Academie de Medccine, and com- 
mander of the Ijegion of Honour (1881). 

De Quatrefages was an indefatigable worker in all 
branches of his favourite studies, and amid his professional 
duties and extensive original research he found time to 
contribute numerous essays to several scientific |)eriodicaLs, 
besides some bulky volumes on various brancluss of zoology 
and anthropology, bi^tween the years 1840 and 1889. Of 
these, the more imiiortant were : Condd/rations mr lee 
mrcLctcreH zoologifiWB dee romje/wre (1840) ; “ De TOrganisa- 
tion des animaux sans vertebres des C6tes de la Manche ” 
{Amudee dett Sc, Nat,, 1844) ; “Rccherches sur le Syst^me 
uerveux, TEmbryogenie, les Organs des Sens, et la Circula- 
tion des Ann41ides 844-50) ; “ Sur les Affinit^s et 

lee Analogies des Lombrie * et des Saiigsues.” {Jjid,) ; “ Sur 
PHistoirc Naturelle des Tarets” {ibid,, 1848-49). Then | 


th^ is the vast sciries issued under the general title of 
“ Etudes sur les Types Inf^rieurs de rEmbranchemont des 
Annelds,” and the results of several scientific exiieditions 
to the Atlantic and Mediterranean coastlands, Italy, and 
Sicily, forming a series of articles in the Hemte dee Deux 
Mondee, or embodied in the Eouvenire d'un Naturaliste, 
2 vols. (1854). These were followed in quick succession 
by the DhyMogie Cmiparee, Metatmrphoee de Vllmma et 
dee Aninumx (1862) ; Lee l^olyneeiene et leure Miyratlone 
(1866) ; Hiatmre Naturelle dee Anncl^e Marine et de 
Veau douce, 2 vols. (1866) ; La Rocbdle et ees Enmrone 
(1866) ; Rajyport eur lee Proyrh de I'AnthrojHjlogw (1867); 
Ch, Darwin et see IWcureenre francaie (1870), a study of 
evolution in which the writer takes somewhat the same 
attitude as A. K. Wallace, combating the Darwinian 
doctrine in its application to man; La Race Prueienne 
(1871); Crania Ethnica, jointly with Dr Haniy, 2 vols., 
with 100 plates (1875-82), a classical work based on 
French anil foreign anthroiH)logical data, analogous to 
the Crania lintannica of 'riuirnam and Davis, and to 
Morton’s Crania Americana and Crania jEyyptiaca ; 
VEepece llunvaim (1877); Nouvdlee iltudee eur la Die^ 
tribntion Ci^ofjraphique dee Negritos (1882); lioniviee 
Foeeilee et Uonirnes Eauvatfee (1884) ; I/iefoire Gendale 
des Races Ilunuiime, 2 'vols. (1886-89), the first volume 
liciug introductory, while the second attempts a complete 
classification of mankind. 

De Quatrefages was an accurate observer and unw earied 
collector of zoological materials, gifted with remarkable 
descriptive [lower, and possessed of a clear, vigoroas style, 
but somewhat deficient in deep philosophic insight. Hence 
his serious studies on the anatomical characters of the 
lower and liigher organisms, man included, will retain 
tlieir value, while many of his theories and generalizations, 
osjiecially in the doiMirtment of ethnology, are already 
forgotten. Even his fellow- w'orker. Dr IJamy, has given 
u]» the view that the cradle of mankind is to be sought in 
the Arctic regions ; and the astonishing expansion given to 
the primitive Negrito peo^Jes and to the Norse clement in 
North America are no longer taken seriimsly. Indeed, his 
whole scheme of classification must be ri^garded as a failure, 
and has not been accciited by any leading systematist. 

(a. h. k.) 


QllObOCi a [>rovince of Canada, liouiidod on the K 
by Labrador and the Gulf of St Lawrence; on the S. by 
Chaleur Bay, New Brunswick, and the United States; 
on the S.W. and W. by the Ottawa river and Ontario; 
and on the N. by Ungava district. 


Rivers. - The priiicii»ul river is the St Laurence, wljieh Hows 
tlirough the entire length of the i)r«>viiKe. Its hugesl lubiitary— 
the Ottawa— 730 niilea h)Hg, forms the lamndaiy heUNccii Ontario 
and Quebec from tlie head of Lake Temihkainin.u; to Point Fortune, 
ami receives seviTiil large braimhes from the t^utbee side. Tliere 
are many affluents of the St Lawrence from tlio right hank. 
Tlie Capo Chut, Ste Anne (ile Monts), Magdalen, and York fall 
into the Gulf of 8t liawTeuee ; the llonavcntuie, Caseajjcdiu, Mata- 
pedia, and Patapedia, into Chaleur Bay; and tlic Perilxiiikn, 2.S0 
miles, Mistassini, 225 miles, Ashwapmueliuaii, Oniatelmaii, and 
Metabetchoiiaii, into Tiake St John. Nortli of the lleight-ol-band, 
the Hurrie-anaw, Nottaway, 450 miles long, with its trilMitaries 
the Megiskun, AVaswanipi, and Bioudbaek, llie llnjail, 250 miles, 
and East Main, 420 miles, discharge tlieir waters into Jamc-s Bay, 
and the Hamilton, 630 miles long, with its southern ullliiciits 
the Asluianipi, Attikonak, and Kcii.uuoii, into IJamilton nilvi. 

Lakes . — The princijial lakes south of the St liawrem e ate ( ham- 


koeliL Kempt, St John, Pipmaukiii, Manuaii, Pletipi, Ishimani- 
kuagau ; north of the Height-of-Laiid, Mislas.sinj, 98 
and 10 wide and at an elevation of 1350 feet above the sc^, Ahitil.i, 
Mattaganii, Waaw'anipi, Chibougamaii, Ohataganiau, Abhuaiiipi, 
Attikonak, Menihok, Dyke, and Ossokmaiiuan. . . 
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ClimaU, — ^The climate rarios from the cold but bracing winters 
and the long wai'm summers of the St Lawrence and Ottawa valleys, 
to the long cold winters and short cool summers of the portion to 
the north of the Height-of-Land. The following table gives the 
average temperature and precipitation at a number of places in the 
southern portion of the province : — 
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1 Mean Temperature. 
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Latitude 

1 

1 

Altitude. 

1 

S* 

.s 

Vear. 

% 












ft. 

• 


** 

in. 

Anticosti, W. pt. 

49' 52' 

04° 32' 

15 

65-4 

12*9 

36-9 

41*32 

Bird Rocks 

47" 51' 

or OS' 

106 

57*2 

18*4 


27*51 

Cliicoutimi 

48“ 25' 

71“ 05' 

1.59 

.58*0 

9*8 

86*5 

80*33 

Quel ICC 

4(r 48' 

71" Ki' 

315 

61 *6 

14*0 

38*7 

42*96 

Cruiihoiirno 

46" 20' 

70’ 43' 

... 

58*2 

12*6 

... 

46*77 

Mimtreal . 

45" 30' 

73° 36' 

187 

64*8 

17*1 

42*3 

40*20 


Tho nonnal ])crcciitage of bright sunsliiiio at Montreal is 46, u 
average than nortli(;i'ti Europe. 

Area and Pojmlatiou . — Tlio original area iiidiidod within the 
limits of tlie province— 228,900 square miles — has been increased 
to 339,360 stpiaro miles by the extension of the nortlieni boundary. 
By Order in Council of 8th July 1896 the boiiudary-liiio is traced 
from tho intersetdion of the tlicii western boundaiy — produced duo 
north— with the sliores of James Bay, along the snores of tho bay 
to tho month of tho East Main river, thence by tliis liver to its 
8oun?o ill Patamisk Lake in ai>proximato 62“ 56' N. and 70^42' W., 
theiico by a duo east line to the Ashuanipi river, and thence by 
tho Asliuanipi and llainilton rivers and tho undefined western 
boundary of Labrador to the point of intersection of a meridian 
line from Anso an Sablon with the 52iid parallel. Tho ])opulatiou 
(1881) was 1,359,027 ; (1891), 1,488,635; (1901), 1,648,898 (824,454 
males and 821,444 females), or 4*9 per square inilo. The urban 
]>o]iuIation increased from 19*5 per cent, in 1871 to 22*8 per cent, 
in 1881 ; to 29*2 jici* cent, in 1891 ; and to 39*8 per cent, in 1901. 
In 1891 there wore 212,094 engaged in agricultural pursuits; mining, 
1534 ; fishermen, 3133 ; trad© and transjKutation, 50,588 ; manufac- 
turing and ]iU5eiianieal pursuits, 93,206 ; domestic and |icrsonal 
services, 73,307 ; professional avocations, 16,342; and in tho non- 
jiroductivo class, 20,396. Tho chief towns arc : Quebec, the capital, 
po])ulation, 68,810 in 1901 ; Montreal, the commercial metropolis of 
(Jaiia-la, 267,730 (1901); St Houri, 21,192; Hull, 13,993 (1901); 
Sherbrooke, 11,765 (1901); St Ilyacinthe, 9210; Three Rivers, 
9981 ; A^'nllcy field, 11,055 ; St Louis de Milo End, 10,933 ; St 
Cunogondo, 10,912; Westmoimt, 8856 ; Sorcl, 7057 ; Levis, 7783 ; 
Lacliino, 5561 ; St Johns, 4030 ; St Jerome, 4132 ; Fniscrvillc, 
4569 ; Joliette, 4220 ; Liur.on, 3116 ; and Maisoiiucuve, 3958. 

Tho following table shows tho hirtli-plaeos of tho inhabitants of 
tho province in 1901: — Canada, 1,560,190; England, 20,720; 
Ireland, 14,275 ; Scotland, 7338 ; other British possessions, 2907 : 
total, 1,005,436. United States, 28,405 ; Franco, 3181 *, (Icnnany, 
1543 ; Russia and Poland, 2670 ; other foreign countries, 7663 : 
total foreign countries, 43,462. Thero were 9123 Indians in the 
jirovinco in 1901, as compared with 11,649 in 189*2. 

FUal StatMUca . — ^Tho table below gives vital statistics of the 
province for tho jieriod 1871-1900 ; — 



1871. 

1881. 

1891. 

1900. 

Births 

46,286 

.53,013 

.55,811 

53,815 

Deaths 

20,873 

25,930 

28,154 

32,778 

Marriages . 

Statist! 

cs not coll 

ected. 

10,103 

Still-born, number . 

1 1 

tt 

|y 

1,606 

,, „ percentage 


\ ft 

9f 

4*9% 


Administration . — The affairs of the proviiico arc admiiiisteroil 
by a licuteimnt-govcrnorand an executive council of seven mcmlHws, 
with portfolios, tho latter being responsible to tho Lemslative 
Assembly, which consists of seventy-four members, and to tho 
Legislative Council of twenty-four councillors. 

Religion . — Tho Roman Catholic Church, the ailhereuts of which 
form 86*7 per cent, of tho population, has nine dioceses, namely, the 
archbishoprics of Quebec, and Montreal, and tho bisho]irics of St 
Hyacintho, Sherbrooko, Valleyficld, Ohicoutimi, Nicolet, Rimouski, 
and Three Rivers. Tho Church of England has two dioceses, 
namely, Montreal and Quebec. In 1891 the religious denomina- 
tions wore as follows: — Roman Catholics, 1,429,260; Church of 
England, 81,563 ; Presbyterians, 58,018 ; Metliodists, 42,014 ; 
Baptists, 8480 ; Oongregationalists, 5173 ; Adventists, 3079 ; Jews, 
7498 ; other denominations, 11,692 ; not specified, 2126. 
£dnca'i(m.^ln 1901 the Roman Gathoiio committee controlled 


4322 elementary schools, 511 model schools, 189 academies, 2 normah 
schools, 19 classical colleges, 1 university — ^Laval, in Quebec, with 
a teaching branch at Montreal— and 8 schools for deaf-mutes and 
the blind. .The Protestant committee oontrallod 876 elementary 
schools, 46 model schools, 29 academies, 1 normal school, 3 coUeges,. 
2 univemities— McGill, in Montreal, and Bishops College, Leniiox- 
villo— and a school for deaf-mutes and the biind. In addition,, 
there were 7 schools of arts and manufactures and 4 of agriculture 
and dairy-farming. The number of pupils in the Roman Catholic^ 
elementary schools wa.s 174,613, and average attendance 119,884 ; 
in Protestant elementary schools, 26,511 pupils and avera^ attend- 
ance, 18,903 ; pupils in schools of all kinds, 326,507. l^ere were 
1344 school municipalities ; 5595 schoolhouses ; 7087 lay teachers. 
(791 men and 6296 women) ; 4285 teachers in religious oiders (1535* 
males and 2748 nuns). The local contributions amounted to 
$2,999,804, supplomouted by a Governnient grant of $241,948 
total, $3,241,752. 

AV»tt/ic«--Tlio principal sources of revenue are tho subsidy fromi 
the Dominion Government and moneys received from the sale of 
timber limits, fees for liquor licences, &c. The ])rincipal items of 
revenue and expenditure for the year ending 30th Juno 1901 were 
as follows ; — 


Kc$venue. 

Dominion Bu1).sidles. $1,278,987 
Woods and forests . 1,471,004 
Liquor liccncos . 661,968 

Succession duties , 163,511 

Law stamps . . 187,721 

Miscellaneous . . 800,238 


Expenditure 

Interest on debt . $l,436,51(^ 

Justice, ndministratio:i 531,648' 
Charities and asylums 389,571 
Kdiieation . . 451,590 

Civil government . 278,307 

MisccUaiicous . . 1,428,632: 


Total revenue . $4,563,482 


Total expeudituro $4,516,258 


Tho gros^ debt in 1901 was $36,146,873, of which $2,549,214 
has been nssuuunl by tho Dominion ; other assets, not including 
public buildings, aggi'cgale $11,364,132, leaving a net debt of 
$22,233,527. 

Minerals and Mining . — Gold-washing has been carried on in a*, 
desultory manner on the Chaudicro river and its tributaries for 
upwards of sixty years, but tho total ])roduct only amounts tt^ 
about $2,000,000. Copper is obtained as a by-product from tho 
])yritos mined in the Capeltuu district for tho production of 
siilpliuric acid. Copi)or ore has been mined at a number of places 
in the south-eastern portion of tho province, notably at tlie Harvey 
Hill and Acton mines. Iron was mined as far back as tho latter 
part of the 17th century. ‘Magnetite and luBiiiatito, bog and titanic 
iron ores arc found at many points throughout tho province. The 
production of ajiatito (phosphate), which in 1891 amounted to 
26,591 tons, lias dwindled to a few tons. Asbestos of excellent 
qiiality is mined in the Thetford, Coleraine, and Danville districts. 
The total value of tho mineral production for 1901 was $3,640,000, 
cop|»er and asbestos being tho most important. 

AgricuUnre. — General agricultural instniction is given at agri- 
cultural schools at Oka, Isotre Dame dii Lac, Compton, and Ste 
Anne de la Pocatiero ; and there is also a housekei'.ping school for- 
farmers’ daughters at Koherval. Two veterinary schools, attached 
to McGill and Laval universities rcajxjctivcly, and eleven societies* 
for the improvement of horticulture, receive grants. Subventions 
are given to tho dairy association for tlio ins]>eetion of butter and 
cheese factories, and to tho St Hyacintho dairy school. There were 
452 creameries and 1841 cheese factories in ihe jiroviuce in 1901. 
In 1891 tho total acreage occupied was 15,961,763 acres ; iiiiproverl, 
8,670,946 acres; under crop, 5,542,780; in pasture, 3,054,539 ;. 
gardens and orchards, 73,6*27 ; and woodland and forest, 7,290,817, 
There were 174,996 occupiors of lauds, of whom 154,227 were pro- 
prietors, 19,479 tenants, and 1290 employes. In 1899 the total 
acreage assessed was 17,110,770 ; value of taxable real estate,. 
$274,719,408 ; value of non-taxablo real estate, $37,390,957. 

Tho following aro statistics of live stock in tho ]irovince in- 
1891 Horses, 345,789 ; working oxen, 49,608 ; milch cows, 
.546,986; sheep. 722,025; swhio, 848,897. 

fisheries . — The fisheries yielded in 1881 a product valued at 
$2,751,962 ; 1891, $2,008,679 ; 1900, $1,989,279 ; and in tho latter 
yoar gave employment to 13,007 men, in 29 vessels and 1483 boats ;. 
capital invc.stod in boats, nets, &e., $830,800 ; fish exported,. 
$515,427. The value of tlie lobster catch in 1900 was $204,821. 

Manufactures.-— The following table gives statistics of the prin- 
cipal maniifacturiug industries of tho province for tlie year 1891 : — 



Number of 
Factories. 

Number of 
Employes. 

Value of 
Product. 

Saw-mills 

Leather manufactures 
Flour and grist mills 
Tanneries . 

Foundries 

Cotton mills . 

1815 

2270 

871 

854 

161 • 

6 

■ 

$10,082,891 

12,533,551 

8,697,488- 

5,815,532 

5,.755,T24‘ 

8,656,170 
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There were 28,087 industrial establishments, with a total fixed 
capital of $58,449,404; working capital, $59,841,711 ; hands 
employed, 117,889 ; wages per annum, $30,699,116 ; raw material 
used, $85,680,496 ; «lid a total product valued at $153,255,583. 

cmd /mporto.-— The following table gives statistics of 
exports and imiiorts for the period 1879-99 : — 



Exports. 

Imports. 

Dut3\ 

1879 

1889 

1899 

129,740,612 

37,223,605 

70,311,871 

130,924,842 
49,272, 47ri 
72,230,739 

$4,733,249 

10,408,008 

10,002,839 


On Ist January 1902 there were 1265 vessels, with a tonnage of 
142,664 tons, on the registry books of the province. 

Jiailwaya, — In 1901 the total length of the steam railway's in the 
province was 3544 miles, 19*4 percent, of the railway mileage of 
the Dominion. The principal railway systems in Quebec are the 
Canadian Pacific, 1017 miles ; Grand Trunk, 446 ; Intercolonial, 
452 ; and Quebec and Lake St John, 241. There arc 206 miles of 
electric railways in the province, principally in Montreal and 
Quebec. (j. Wh*.) 

QuobOCf the capital of the province of the same 
name and the third city of Canada, situated on the 
north bank of the river fcJt Lawrence, in 71® 12' 19"'5 W. 
and 40® 48' 17" ‘3 N. It is the terminus of the Great 
Nortliern, Quebec and Lake St John, Quebec, Mont- 
morency, and Charlevoix, and Canadian Pacific railways ; 
and the projected bridge to L6vis, on the south shore, 
will also admit the Intercolonial, Grand Trunk, and 
Quebec Central railways. The harbour is spacious and 
ca|>able of accommodating ships of the largest tonnagi.^, 
and, with tlic Louise basin and Lome graving-dock — the 
latter on the opposite shore at Levis — forms one of the 
best harbours in America. The Louise basin consists of 
twin wet-docks and tidal harbours, with areas of 40 and 20 
acres respectively, and a minimum depth of 26 feet. The 
Parliament and departmental building, completed in 1887 
at a cost of nearly $2,000,000, is one of the finest build- 
ings in Canada. It forms a jierfect square, each side of 
which is 300 feet in length, with towers at eacli angle : 
statues of Wolfe, Montcalm, Frontenac, do Salaberry, de 
Levis, Lord Elgin, and other jirominent actors in Quebec 
history occupy recesses in the front fa 9 ade. It contains 
an excellent library, and in its vaults are nearly all the 
original archives of New France prior to tho conquest in 
1760. The new city hall is a line building in the Norman 
style of architecture, and accommodates, in addition to 
tho mayor and civic ofRcials, the recorder's court and 
central hre and police station. An electric railway affords 
rapid communication with all parts of the city and 
vicinity. The total tonnage of shipping entered inwards 
during the year 1900-01 was 1,326,987 tons; exi>orts, 
$5,055,336; imix>rts, $6,324,991. Population (1891), 
63,090 ; (1901), 68,840. (j. wh*.) 

QU6dlinblirS'i ^ town of Pmssia, province of 
Saxony, at the north foot of the Harz Mountains, 12 
miles by rail south-east of llalberstadt. The municipal 
museum contains collections of bronze and iron objects, 
urns, arms, &c. Here is a monument of the war of 
1870-71 (1895), also an allegorical group of peace (1898). 
Ritter, the geographer (1779-1859), was born in Quedlin- 
burg. The abbey church was in part rebuilt in 1882. 
The town is famous for its nurseries and seed farms. 
Population (1885), 19,323; (1900), 23,378. 

Qll 00 llborOUSfh 9 a municipal borough and parish 
in me Faversham parliamentary division of Kent, England, 
on tho Isle of Sheppey, 2 miles south of Sheemess. On 
the site of the present town stood a town-castle and free 
borough which Edward IH. named Queenborough in 
honour of his consort, Philippa of Hainault. Before the 
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Reform Act (1832) the town returned two members to 
Parliament for a population of 786. By that Act it was 
disfranchised. In 1890 Portland cement works were 
built^ and there is a large trade in timber. The South- 
Eastern and Chatham liailway Company have laid down 
a branch line for their Continental traffic vid Flushing. 
Continental mails leave twice daily. Population of muni- 
cipal borough (1901), 1546. 

Qu00n Charlott0 Islands.— This compact 
group lies off tho northern part of the coast of British 
Columbia, and forms part of that province of Canada. It 
occupies a jiosition similar to that lield by Vancouver 
island, farther to the south, in regard to the mainland c<iast 
and its immediately adjacent islands, but is separated by a 
somewhat wider sea from that coast. Although the islands 
promise to become inqKirtant in the future, because of 
their excellent harbours, the discovery of good seams of bitu- 
minous coal (besides the anthracite already known), tlicir 
abundant timber of certain kinds, and their prolific fisheries, 
but little settlement or occu])ation has as yet taken place. 
The wonderfully productive halibut fisheries of Hecate Strait, 
seimrating these islands from the mainland and its adjacent 
islands, have attracted the attention of fisliing companies, 
and great quantities of this fish are being taken regularly 
and shipped aitross the continent in cold storage. The 
natives, tlie llaida ])eople, constituted with little doubt 
the finest race, and that most advanced in the arts, of tlui 
entir west coast of North America. They had develojH‘d 
in its highest degree the jKiculiar conventional art of the 
north-west coast Indians, which is found in decreasing 
importance among tJio Tshimpsians on the west, the 
Thliiikcets to tho north, and the Kwakiools and other 
tribes farther south on the Pacific seaboard. The carved 
totem-j)osts of tho Haida, standing in front of the heavily- 
framed houses, or at a little distance from them, and 
constituting mortuary posts u})on which the dead were 
])laced, generally exhibitinl designs treated in a bold 
and original manner, highly conventionalized, but always 
recognizable in their pui 7 )ort by any one familiar with 
the distinctive marks of the animal forms ix)rtrayed. 
These primitive monuments are nf)w, liowever, rapidly 
falling to decay, and the people who erected them arc 
becoming reduced in number and si>irit. Native pojmla- 
tion of the islands, less than 700. 

Qu00n’8 County, an inland county of Ireland, 
province of Leinster. 

Popvldtioiu- The area of the administrative county in 1900 was 
424,690 acres, of which 127,305 were tillage, 228.397 i)asture, 
147 fallow, 10,685 phuitation, 18,914 turf hog, 4338 maisli, 17,009 
harren mountain, and 17,895 water, roads, fein*e.s, Ate. The new 
administrative county under the Local Goveinnicnt (Ireland) Act, 
1898, does not include the portion nf the town of t'arl(»w formerly 
situated ill Queen’s Oouuty. The jiopulation in 1881 was 73,124, 
in 1891, 64,883, nnd in 1901, 57,226, of whom 29, .523 were niales 
and 27,703 females, divided ns follows aim iig the dilh-rcnt 
religions: — Homan Catholics, 50,461 ; Protestant Episcopalians, 
5946; Preshyterians, 274 ; Methodists, 411 ; and other denoiuina- 
tions, 134. The decrease of population hetween 1881 and 1897 
was 11*27 per cent., and between 1891 and 1901 10*4 per cent. 
In 1891 the average number of persons to an ac.re was *1.5, 

I and of the total population, .57,142 persons iiihabitnl the rural 
I districts, being an average of 104 persons to each square rnile^ 
under crops and fiasture. The follow’ing table gives the degree ol 
education in 1891 : — 









Moles. 

Fcnmlcs. 

Tiitol. 

U. C. I’r. Kp. 

Prfs. 

Moth. 

i 

Bead and write 
Read only 
Illiterate 

22,463 

3,193 

4,552 

21,775 

3,409 

3,755 

44,238 

6,602 

8,307 

72 -.5 ,91-1 
12-1 j 4-6 
15-4 : 4-3 j 

i 1 

92*0 

2*3 

57 

94-3 

2*2 

3*6 
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The percentage of illiterates among Roman Catholics in 1881 
was 22‘4i. In 1891 there were 10 superior schools, with 860 
pupils (Roman Catholics 259 and Protestants 101), and 185 
primary schools, with 8811 pupils (Roman Catholics 7648 and 
Protestants 1163). The number of pupils on the rolls of the 
National schools on Slst December 1900 was 8825, of whom 7817 
were Roman Catholics and 1008 Protestants. Tlie following table 
gives the number of births, deaths, and marriages in the years 
speoiiied - 



Births. 

Disaths. 

Marriagea 

1881 . 

1327 

066 

219 

1891 . 

1311 

1024 

232 

1900 . 

1119 

1077 

221 


In 1900 the birth-rate i)er 1000 was 9 '6, and the death-rate 
8*8 ; the rate of illegitimacy Avas 1*9 per cent, of the total births. 
The total number of emigrants who left the county between Ist 
May 1887 and Slst December 1900 was 56,641, of whom 28,380 
were males and 28,261 females. The chief towns in the county, 
with their populations in 1901, are Maryborough, 2953 ; Mouiit- 
mcllirk, 27.51 ; Mountratli, 1304. 

•AdviiiiiMi'ation . — The county is divided into two parliamentary 
divisions, Jjeix and Osfiory, the nuniber of registered electors in 
1901 being respectively 6553 and 6613. The rateable value in 
1900 was ^267,111. By the Local Government (Ireland) Act, 
1898, the nsctil and administrative duties of the grand jury were 
transferred to a county council, urban and rural district councils 
were established, and under that Act the county now comprises 2 
urban and 5 rural sanitary districts. 

Atjri-cuUure. — The following tables show the acreage under 
crops, including meadow and clover, and the amount of live stock 
111 1881, 1891, 1895, and 1900. The figures for 1900 are for the 
now administrative county. 
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Wheat 

Oats. 

toky, 

Bye, 

Beans, 

Ac. 

Pcita- 

toes. 

Tur- 

nips. 

Other 

Green 

Crops. 

Meadow 

and 

Clover. 

Total. 

1682 

4410 

28,614 

22,402 

16,650 

21,745 

8407 

56,408 

130,831 

1801 

618 

21,566 

22,502 

15,162 

12,412 

8257 

55,941 

181,648 

1805 

2a 

22,670 

20,525 

14,088 

12,406 

8188 

61,102 

134,087 

1000 

200 

21,487 

10,708 

18,180 

12,016 

3684 

57,005 

127,306 


In 1900 the total value of the cereal and other crops was estimated 
at £728,912. The number of acres uudor pasture in 1881 was 
212,281 ; in 1891, 222,241 ; and in 1900, 227,305. 



Horses 
& Mules. 

Asses. 

CatUe. 

Bheep. 

1%8. 

Goats. 

Poultry. 

1881 . 

14,824 

5583 

74,277 

74,344 

28,021 

6162 

266,324 

1891 . 

15,624 

6318 

86,184 

95,095 

34,350 

6250 

288,369 

1895 . 

j 17,151 

5961 

79,590 

69,685 

31,320 

5014 

287,893 

1900 . 

14,400 

5913 

84,420 

74,182 

80,053 

4677 

825,444 


The number of milch cows in 1891 was 21,156, and in 1900, 19,888. 
It was estimated that the total value of cattle, slieep, and pigs for 
1900 was £1,266,949. In 1900 the number of holdings not exceed- 
ing 1 acre was 1696 ; l)etween 1 and 6, 1600 ; between 6 and 15, 
2238 ; between 15 and 30, 2004 ; between 30 and 60, 1822 ; be- 
tween 50 and 100, 1213 ; between 100 and 200, 600 ; between 200 
and 600, 2.57 ; and above 500, 86 ; total, 10,965. The number of 
loans issued (the number being the same as that of tenants) under 
the Land Purchase Acts, 1886, 1891, and 1896, up to 31st Marcli 
1901, was 1126, amounting to £526,081. The number of loans for 
agricultural improvements sanctioned under section 31 of the Land 
Act, 1881, between 1882 and 1901, was 188, and the amount issued 
was £14,193. The total amount issued on loan for all classes of 
works under the Land Improvement Acts, from the commencement 
of operations in 1847 to 3lBt March 1901, was £164,473. 


QUEENSLAND. 


1. Physical Chakactebistics and Statistics. 

Q ueensland, originally a British colony, and now 
a state of the Australian Commonweiilth, occupies 
tno whole of the iiorth-oastcrii portion of the Australian 
continent, and compriscis also the islands in Torres Strait. 
It lies between 10" and 29" S., and is bounded on the N. 
by Torres Strait, on the N.W. by the Gulf of OarjKsntaria^ 
on the W. by the Northern Territory of South Australia, 
on the S. by Now South Wales, and on the E. by the 
Pacific Ocean and Coral Sea. It has an area of 668,497 
.square miles, a coast-line of 2500 miles, is 1250 miles 
long, and 950 miles wide at its widest part 

Clini(Ue.—T\iQ rainfall varies greatly in different parts, Goraldton 
on the .lohnstone river standing fimt with an average of 150 inches 
for the year, Brisbane toUdliiig 51 inches. The smallest occurs in 
the extreme west, with an ai-'erage at AVinton of 18 inches and at 
BirdsviUe of 6 inches. Rain usually falls from December to March, 
the monsoons producing a wet season during these months with 
great regularity in the north, and irregularly throughout the rest 
^ the year, according to locality. The central, say from south of 
Mackay to north of Bimdaberg, is drier than the north, whilst 
from Bundaborg southwards the minfall is precipitated at more 
regular in tor rals throughout the year. AVest of the coast range 
the rainfall diminishes rapidly and droughts are frequent; the 
absen^ of dew in the we^storn country allows the sun’s heat to 
convert the native grasses into hay, their nutritive qualities being 
preserved long after all sign of moisture has left. Sheep and 
cattle live and keep their condition on such food, provided they 
got abundanco of water. The fertility of the soil is such that two 
or throe good thunderstorms will provide abundanco of green grass 
in a few day^ The licsaviest losses in stock occur after bush fires 
have swept off the diy grass. The summer heat is not greater in 
North Queensland than in the south, but is more constant and 
J^ts longer. AYest of the coast range the air is dry and hot, and 
the themometcr rises to 106“; east of that it rarely exceeds 96“ in 
tiio siia4e. The monsoons play an important part in cooling the 
atm^phere near the coast, and are very regular in the north. The 
winter climate is perfection, especially in the north, but frosts are 


frequent and regular west of the coast range. Ice is commonly 
seen at Herberton, 17“ 8., during winter, and the surrounding 
highlands are looked upon as the sanatorium of tlio north. On 
the Darling Downs frosts are of nightly occurrence. Tlio heat is 
oppressive during the rains of summer, but manual labour is 
carried on by niinera, timber-getters, stockmen, and labourers of 
all classes in every part throughout the whole day. Adelaide, 
Melbourne, and Sydney often show higher temperatures than even 
the north, and frequently suffer from hot winds, which are almost 
unknown in Queensland. The diseases which cause tlie greatest 
number of deaths arc miasmatic, constitutional, digestive, and 
respiratory, in the order named, the death-rate for the state for 
1900 being 11 72 per 1000 inhabitants. The deaths from phthisis 
arc steadily decreasing, and a largo sanatorium has been erected at 
Ddlby for the treatment of con8uniptivc.s, the air there being 
peculiarly beneficial to such patients. The following arc the 
death-rates per 1000 inhabitants of the principal cities of Aus- 
Sydney, 1274; Adelaide, 15*20; Perth. 
16*36 ; Hobart, 14*03 ; Melbonmo, 16*39. 

Queensland may be divided geologically into two great 
portions, occupying nearly equal areas, and })08scssing very different 
physical features. The one extends along the eastoni coast from 
the Now South AATales border northwards to the 12th imrallel of 
latitude, with an average width of about 200 miles from east to 
west. Tliis division also comprises a large area in the north-west 
portion of the state. In this district occur the loftiest mountain 
ranges, the remnants of what was once a high tableland. The 
rainfall is comparatively large, and the country is well watered 
and timbered, and in places whore the soil is good it is covered 
with dense scrubs. The drainage is eastwards into the Pacific 
Ocean. This region contains stratified rocks of different ages from 
the oldest Palceozoic, the exact relation of the older of which has 
not yot been determined, up to those of recent origin. There are 
also granites, porph^ies, and syenites, partly of plutonic and 
prtlv of molamorpfiic origin, as well as other intrusive and 
intorbedded imeomj rocks. It is in this division that most of the 
mineral wealth exists. The other large area is what is known os 
the AYestem Interior, consisting almost entirely of the Lower 
Cretaceous rocks, known as the Rolling Downs formation, overlaid 
unconformably in places by the Desert Sandstone. This presents 
a vMt ai*ea of almost treeless plains, though here and there dense 
Gidia scnibs exist. Tlie rainfall over this area, more especially 
in the south-wostem districts, is very small, and consequently the 
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river beds ore generally dry. The want of water renders it im- 
poflaible to stock to anything like its full extent some of the very 
best pastoral land in the state. But this difficulty has ^en 
largely overcome in recent years by the tapping of the vast 
supplies of artesian water contained in these becS. The rivers 
north of the high open downs about 21® 60' S. flow north into 
the Gulf of Car|>entaria, while to the south they flow southwards 
towards the Great Australian Bight 

In the PoUfBozoic rocks many of the most important gold, silver, 
tin, and copper fields are situated, aiiion^t willed may be mention^ 
the Croydon, Etheridge, Kidsvold, Charters Towers, and Cape 
Eiver goldfields ; Kangaroo Hills and Bunning Creek silver and 
tin fields ; the Herberton, Annan, and Bloomfield tin fields ; and 
the Chillagoe, MouutTl’erry, and Peak Downs co])per fields. 

Silurian rocks extend westwards from CloncuiTy to the w'esteni 
border, southwards to below Boulia, and right away to the extreme 
north-west, with the exception of a mass of strata north and east 
of Camooweal mapn^ as Devonian (?). In this area are situatcKl 
the Cloncurry, M'Kinlay, and Leichhardt goldfields ; the Cloii- 
curry and Lawn Hill copj[)cr fields ; and the rich ironstone dejmsits 
of Mount Leviathan and other hills in the neighbourhood of 
Cloncurry. 

The pnnci}>al area of Miildle Devonian is in the Upper Burdekin, 
including the Fanning river, Burdekin Downs, and Broken river. 
Rocks of this age also occm* at Chillagoe ; Reid's Gap on the Towns- 
ville-Charters Towers Kailw^ay ; south of Clennont ; and at Raglan, 
and in the neighbourhood of Olsen’s Caves, north of Rockhampton. 
The argentine silver field occurs in a series of slates and senistH, 
Ac., supposed to belong to ibis formation. 

The remui- Carboniferous system includes five formations, 
namely, the Gympic, Star, and the Lower, Middle, and U})pcr 
Bowen formations. The Gympie formation occupies large arcus 
in the south-oasteni and north-eastern portions of the state, and 
consists of sandstones, grits, conglomerates, shales, and slates, 
which in mrts have undergone considerable alteration, together 
with bedded volcanic rocks. Intcrbedded volcanic rocjks are 
especially numerous in the type district. The rocks generally dip 
at a high angle of inclination. They contain a very scant fiora 
represented by Cainviites^ LopHUxiendrati^ and fossil wof>fl ; but 
they have produced the largest fauna of any Queensland rocks. 
Numerous gold and mineral liclds occur in this formation, amongst 
which may bo mentioned : — GoldfieJdSj Gympic, Cunia, Raglan, and 
Galliope, and other smaller fields in the Gladstone district, the 
Rockhampton fields, the Warwick fields, Mount Shamrock, and 
Mount Biggeuden, Kidsvold, Paradise, the Hodgkinson, Mulgrave, 
Palmer, and Nebo. Silver^ Montalbioii, Chillagoe, Dry river, and 
Sellheim fields. Copper ^ the Mount Coora mine, Gigoomgan, and 
Tebur copper mines. Merairij^ the Kilkivan mines. Hmnutdi, 
Mount Biggendcn and Mount Shamrock. Jntimonify the North- 
cote, Mitchell mines. Tin, the Cannibal Creek tin mines. Cobalt, 
Mount Coora mine. 


There is but little Paheontological evidence for separating the 
Star Ixids from the Gympic series. They contain nineteen 8i)eoie8 
peculiair to themselves, and twelve species common to the Gympie 
beds. Tlie.y are, howeve.r, generally less highly inclined than the 
latter, and have not been so much disturbed and altered. They 
are best developed at the following places : — Near the junction 
of the Great and Little Star rivers, from which they taktf their 
name ; near Dotswoud, Keelbottom Creek ; in the neighbourhood 
of Harvest Home, Lomeslcigh, and Mount M ‘Connell stations, on 
the latter of which the nearly complete remains of a fish of the 
^nus Pahnoniscus was found; ana lastly, a large area of these 
beds exists in the neighbourhood of Drummond's range on the 
Central Railway, where numerous remains of the teeth and scalea 
of fish have boon discovered. Tlio Lower Bowen formation con- 


sists of a series of white and yellow sandstones, with beds of 
conglomerate containing pebblea of quartzite porj^ibyry, the latl.er 
being derived from the metamor^iliic rocks in the vicinity. The 
lowest beds of this formation consists of volcanic agglomerate seen 
near the heads of Pelican Creek, south-west of Bowen. This 
series dips under the bedded trappean rocks of Mount Touss-aist. 
Another area of these rocks occurs north of Mackay. They have 
hero undergone considerable alteration. So far no fossilifcrous 
remains have been found in this formation. The Middle Bowen 
consists chiefly of alternate white and yellow sandstones, blue 
and grey shales, and impure arenaceous ironstones. Two seams 
of coal, known as the Kennedy and Garrick seams, have }»een 
met with near Pelican Creek in this series. The Middle Bowen 
series is mainly marine, although it contains in parts a land flora. 
Seams of coal occur on the Dawson river both north and south of 
the railway line, and quite recently a seam of very good coal, 
9 feet thick, perhaps the best in Queensland, has been discovered 
on Hie Dawson river, about 30 miles south of the Central Railway. 
The Upper Bowen beds are chiefly fresh-water, and possess but a 
small flora and fauna. They contain numerous scams of coal, 
including the Macarthur, Daintree, and Havilah seams, but most 
of the seams have been destroyed through being burnt by intrusive 


sheets of dolerite. Beds of this formation occur west of Lauio, 
the terminus of the Cooktowii Railway, on the Little river coal- 
field ; at Hamilton, about 20 miles west of Cooktown ; at Stewart s 
Creek, near Townsville ; also farther south near Mackay ; on the 
Isaac and Dawson rivers at Dinner Creek near Stanwcll, on the 
Control Railway ; ^d at Blair Athol, about 10 miles north-west 
of Clermont. Blair Athol is the only place where coal soains in 
this formation ore being actually w'orkea. The cotd is one of the 
best steam coals worked in the state. 

The Burrum coal-field is the lowest member of tlie Mcsozfde 
rocks (Lower Trios-.Iura), and it extends along the coast from 
north of Bmidaberg down to south of Noosii Heads, occupying an 
area of about 3000 square miles. The Coal Measures over a large 
portion of this area arc covered with thin sandstones and con- 
glomerates of more recent origin, and to this fiict tlie flat and 
barren natm-o of the country is due. The fonnation consists of 
white and brown saudstoiics and gi’cy and black shales. Seams of 
coal arc known to occm* from Litlabclla Creek in tli(i rioilli to near 
Noosa in the soutliern jjortion of the field. The scams have been 
worked chiclly in the rieigliboiitiiood of the Burrum river, near 
the townships of Howard and Torbanbia, about 28 and 1.^ miles 
r^poctively north-noi-th-west of Maryborough. In the Burruiii 
river above the railway bridge at least iive scams of workable 
thi(tkncsB can be seen erop})iiig out in the bank within half a mile, 
and liuvitig a regular dip to t he norih-ca.st at about 12 degrees. The 
two principal collieries are the. Queensland Coal Company’s and the 
Torbanlca. The Burrum is the second lai’gest coal -producing field 
in the state. The Ipswich eoal-lie.ld (U}>per Trias- Jura) e,overs 
an area of about 12,000 square miles in the south-east. In the 
rieighbourliood of Brisbane the base, of the Measures is an ash or 
ashy sarnlslone, consisting of a felspathic matrix with blebs of 
quartz and ptsbblcs of scliist and (jiiartz, &e. The formation 
consists of the usual alit'Tiiating sandstones, slml(‘S, and er>nglom- 
crates. The Coal Measures to the west <)i’ this area at Jimbour 
and Clifton, &c., arc on a higher horizon tlian those in the Ipswieli 
district, from which they are sc'parated by a thick layer of basalt. 
The Ipswich coal-field Inis the largest ont}>iil of any. Se viral 
coal 8t‘ani8 occur in the Albert- and Logan district, and thin coal 
has been met W'itJi in the Biisbane district. The scams that are 
being w’orked occur in the Ijjswiidi basin and near Clifton. In the 
Ipswich area at least sixteen distinct scanis either have been or are 
being worked. 

In 1894 Mr R. L. Jack and Mr Gibb Maitland n)ade a survey 
of the eastern edge of the Lower Cretaceous (Rolling Downs) 
fomjation, whiih >vas followed along on the w'cstern side of the 
Main Dividing Range, with the, result that a }u)rou8 sandstone, 
w'hich has luen named the Blyihesdalc Braystone, the ehief intake 
rock of the series, ^ ns traced near the base li om the neighbourhood 
of Texaa on the southern border to Nonnanton in the north. The 
amount of water yielded by the numennis bores is almost infin- 
itesimal 'when compared w'ith the amoinit of w'aler taken in by 
ibis rock and other ]>orous beds, and the only conclusion to be 
arrived at is tliat the water finds its way into tlic sea at the Great 
Austmlian Bight and in the Gulf of Carpentaria. 'Fhe total 
number of bores knowm to the end of June 1899 is 715, and the 
total continuous yield from 440 of these, is 2C(>,.‘t77,0.'>6 g^illons per 
day. The Rolling Dow’ns formation has been eltLSsified nnih'r tlje 
general term of Octaccous, hut it e,ontains amongst its numerous 
fauna fonns allied to Oolitic.. 

The Upper Crctace,ous (Desert Sandstone^ fonnation at one tune 
covered the greater portion of Queensland, hut the work of dc*- 
nudatioii has left only isolated jiatches or ontlii rs, wliii li in the 
western districts overlie uneonfonnalJy the Rolling Down.s beds. 
Some of these areas arc of large, extent, esjieeially those in the 
centre, wdicrc they hide the onteio]) of the Blythcsdule Braystom*. 
The base of the l)esert Sandstone is from 1000 to 1800 feet above 
.sca-levcl in the southern and central ])ort.ions of the state, but in 
the (’ape York Peninsula it is nearly at sea-level. The De.si-rt 
Sandstone consists of coarse and liofizontal sandstones, sliale.s, 
magnesite shales, and congloincrates, &(;. The conglomerates 
contain pebbles of quartz, and others derive,d from the rof-ks in the 
vicinity. A series of roeks in the neighbourhood ol Maryborough, 
which overlie the Bumim Coal Measures, against w lii' li thev aie 
faultf 3 d, have been provisionally inelndcd in this fonri;ition. They 
have pi’oduced a large numher of fossils, some of wliich are alli<’d 
to those from the Desert Sandstone at Croydon. 

The Tertiarif deposits are very poorly rejiresented ; in fact, with 
the exception of a few old alluvial drifts, no sedimentary lertiai y 
deposits nave been described. There was nmlouhte-dly gn at vol- 
canic aiitivity in Tertiary times, as is evidenced in minicroiis pails 
of the state by the, outfiows of basalt eayqiing rocks ot Di sci t 
Sandstone age. The Post-Tertiary and Recent iieriod is repie- 
sented by bone drifts on the Darling Downs and mk Downs at 
Maiyvalc Creek, and along the Burdekin river. They nave I m- 
nished numerous remains of living and extinct marsuiuais, siieii as 
Diprotodmt australis, Macropus titan Thylaroho, J Jiostyfn-ini/s 
JVbtotlierium, Ac. ; a Stnithious bird {Vroinamis australis), and 
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remains of reptiles and fishes. The deposits of the beautifid 
OhUlagoe oaves in the noii/h have also furnished u few bones, and 
may be expected to be a rich source of interesting organic remains 
when they come to be thoroughly explored. 

Queensland is famous for rich ttih and cogaer deposits, and 
with such districts as Ohillagoe, Herbortoii, aiid Cloiicuriy slie will 
doubtless take the lead amongst the states in the production of 
these metals. It is true that the output of both in 1900 was 
smaller than it was in 1894 — ■when the figures stood at 2871 tons of 
tin, valued at £102,277, and 416 tons of copper, valued at £9582 
— but with the advance in prices, which has led t<i a brisk dei^nd 
for pro|>ortic8 known to contain these metals, the old produetmty 
will doubtless be restored, if indeed it is not exceeded. The follow- 
ing table shows the output of gold and other minerals for 1900 ; — 


Up to the end of 1900 them hud been won of gold 14,837,049 
ounces, valued at £60,101,480 ; and silver, tin, huul, coal, copper, 
wolfram, manganese, bismuth, antimony, and opal to the value of 
£10,170,046. 

Flora. — ^Thoi*e are ii<i mountain ranges of sufficient altitude to 
make any appreciable eliuiige in the plant-life. Jlelloiiden Eor, the 
highest moiiiitaiii in tropical Australia, lias a height of only 6200 
feet, and the plants growing u])on its summit, us well as on the 
lughost parts of the neighbouring mounbiins, are for the most 
part similar to those on the low laiids in the southern paits of the 
state, and the plants which may be considered as ])eculiar to 
these lieights are few in number of speijies. They consist of a 
Loptospermum and a (?) Myrtus, which attain a height of about 
30 or 40 feet, and have wido-sprouding, densely-leaved htuuls. The 
most attractive of the tall shrubs are Jhcuiophylliini Sayeri, of 
which there are two forms, Wmlodeiiulron Lorlux^ and Orites 
fmtjrans. A few orchids of small growth are met with, but the 
only large species kiiow'n to iuhabit these localities is the normal 
form of Demdrobium specLosum. These high spots have a few ferns 
peculiar to them, and of others it is the only known Australian 
liabitat ; for insUiiice, the pretty whito-frondod Java Bristle-fern 
( TrkJamuines ftaJlidam) has only so far in Australia been met on 
the south |xjak of Bclloiiden Ker ; here also Todea Frtiseri may be 
seen W'ith trunks 2 to 3 feet high. I'he sides of these mountains 
are clothed by a dense forest scrub growth, some of the trees being 
very tall, but diminishing in height towards the summits. Palms 
and fcvn-ti'oes are plentifid, but the greatest variety are met with 
at about 4000 foot altitude. So far this is the only known habitat of 
that beautiful fom-treo Alsophila Rehnccop. var. mmimutaUiy peculiar 
for the wig-liko growth at tlie summit of its stem, w'hich is formed 
by the metamorphosed lower pinme and pinnules. 

The Myrtaeeous genus Eucalyptus, of which sixty species are 
found, furnishes the greater part of what is dosignatoa **Hard> 
woods,” the kinds being variously termed “Box,” “Gum,” “ Iron- 
bark, ” ‘ * Bloodwood, ” * ‘ Tallow- wood, ” “ Stringy bark, ” &c. Those 
are mostly trees of large size. Other large trees of the order which 
supply hard, durable timber are the br^-loavcd Tea-tree {Mela- 
lewM lewMdendron and others), “Swamp Mahogany” {Tri^nia 
“Brisbane Box” {T. conferta), “ Turjientine ” {Syn- 
carpm laurifolia), “ Peobeen ” (S. “ Penda (Xanthostemon 

oppiMifolius). These are most generally out at saw-mills. Other 
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orders, however, furuish equally serviceable, large-sized timber, 
particularly the following: — “Sour Plum” {Owenia venom, Melt- 
acece), “Bed Ced&r *’ (Gedrela Tuona), “Crow’s Ash” (Flindersia 
australis, Meliaceas), “Burdekin Plum” {Pleiogynium Solandri, 
Anacardiaceai), “Bean-Tree” {Cnstanotpermum anstrale, Legumi- 
noaat), “Johnstone River Teak” {Afzdia australis, Legunwnosm), 
“Ringy Rosewood” {Acacia glaucescenSt Zeguminosce), “Black 
Walnut” {Cryptocarya PabnerstoiU, Laurinecc), “Hill’s Teak” 
{Dissiliaria haloghiMes). Many titles yield wood particularly 
adapted for carving and engraving, such as the “ Native Fomegnm- 
ate*’ {Capparis nohilis), the “Native Orange” {Citrus austrsUis), 
“ Sour Plum ” {Owenia miduLa), “ Ivory wood ” {Siphanodon aus- 
trale). Ooachbuildei's and wheelwrights use the wood of many myi*- 
taceous trees and several others, with Elindersias {Meliaceae), whilst 
tool-handles are also formed from these and other 
trees. There is also a large variety of woods, somo 
very beautifully marked, admirably suited for the 
requirements of the cubinetiiiaker, and the list of 
trees furnisliiug wood for building materials is a 
long one. Besides the wood value of the trees and 
slirubs, a large number furnish tannin barks, gums, 
&c. The tannin barks are mostly derived from 
various kinds of Acacia, but the barks of the Queens- 
land varieties, of which there are about 120, arc not 
BO rich in tannin os those of H])ecies belonging to 
the more southern parts of Australia. Throe spice 
barks, locally knoAvii as Sassafras, are employed for 
flavouring —in the nm-theni parts, Daphnavdra 
aroimtim^ a Muiiiniiaceous tree, and Cinnamomurn 
Tanmla; and in the southom parts CinTmirwmuvi 
Oliver i. Many indigenous plants are used in dom- 

estic medicines, and several are recognized in the 
Pharmacopscia, such as Eucalypts, Cinnamomums, 
Sideroxylons, Alstouias, Diiboisias, and PijMirs. 

With regard to fodder-plants, no country is bettor 
furnished ; tlie sj)ecies of grasses are numerous, and 
the greiater part of them highly nutritious, brides 
which tluii’e are many lierbs and a large number of 
salt bushes and other shrubs, which form excellent 
auxiliaries to the food su]>ply for stock. It is, how- 
ever, to the grasses that tlie excellence of the 
jwstures is mainly due. On the oxteusivo jilains 
where the, best species abound may be seen a 
largo number of the genus Panicum, of which 
the following are looked upon with the greatest 
favour: — “Vandyke grass,* a form of P. flavu 
dum; “Cockatoo grass” (P, semidlatuni), on the roots of which 
a species of cockatoo, in some parts of North Queensland, 
feeds ; “ Barley grass ” {P. dccomposUum and P. distachyum) 
“Blue grass” {Andropogon seric&m, A. pi^rtusus, A. rcfractus, and 
A. crianthtridcs) \ “Russell River grass” {Paspalum galmarrUy 
nearly allied to the South Ainerieun species P, paniaalalumy 
P. minuliJloTum, and JP. brevifolium^ Agropyrnm scahrum) ; “Tall 
Oat grass ” {A'lUhistiria avenacra) ; “ Landsborough grass ” {Anthis- 
tiria nicmhranacca ) ; JJanthmiia racernosa, D. pilosa, D. pallida, 
and 7>. mnianwdaris ; Sporobolus lienthami, an excellent species 
found near the Diamantiua and Georgina rivers, and S. actmocla- 
dus; Stipa aristiglumis, Lcptocldoa chinensis, Microlccna stipoides; 
“Early S{)ring grass” {Eriochloa punctaia), with the following 
“Love grasses” Broumii, E. cJuicUrphylla, E. pilosa, 

andiSl tcnella. The “Mitchell grasses” {Astrebla pectinata) and 
its varieties, viz., the Wheat {triticoides), the weeping {eVgmoides\ 
and the curly {curvifoHa), are those that have the most extra- 
ordinary vitality, but some stockhold^m consider that the “Sugar 
grass” or “Brown Top” {Pollinia fulva) surpasses them in its. 
quickness of bursting into leaf with the first showers of rain. 

Amongst the fruits are Antidesrna Bunins, A. Dallachyanttmr 
A. rrostre, A. OhcBscinhilla, and A. parvifolium, called cherries or 
currants according to the size of the fruit they bear, the jelly 
made from the fniit of some sixjcies being in nowise inferior to that 
made from the European red currant. The Kumquat or lime of 
Southern Downs oountiy {AtaZawtia glavm) makes a peculiarly 
nice-flavoured preserve. Of the allied genus Citnis two species- 
are met with in the south, 0. awArSlis, which has a round 
fniit 1 to 2 inches in diameter ; the other, C. ausiraXasim, 
with long finger-like fruits 3 or more inches long and about 
1 inch in diameter; of this a red variety {G. injodora), which 
is only met with in the tropics, bears a fruit often 2^ inches- 
long by in diameter. All these fruits are iuicy, and of an agree- 
ably sharp, acid flavour. ‘ ‘ Davidson’s Plum {Davidsonia pruriens) 
is a fruit with a shaiply acid, rich, plum-coloured juice, sometimes 
attaining the size of a goose’s egg. Of the genus Eugenia, over 
thirty are indigenous, and fully one-third pi^uce more or less, 
useful fruits. One Fig {Fieus gracilipes) produces a fruit used 
for jam and jelly. Two Garoinias are recorded as indigenous, but 
of one only (G. Mestoni) is the fniit known. It is of a depressed 
globular form, sometimes 3 inches in diameter, very juicy, and of 
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a pleasant flavour. laptaiiMTia acicla, one of the very early fniits 
used by Australian colonis^ is met with in some localities. The 
“Finger Berry” or “Native Loauat” {Wudomyrtm nuu^ocarpa) 
makes a good jam, but is in bad repute for use in the raw state, 
perhaps owing to a rioculiar fungus at times found to infest the 
Iterries. The Queensland Raspberry {Ruhus rosotfolim) is widely 
spread and commonly used, but the fruit is rather insipid. The 
representatives of‘ the genus Vitis all iKulong to the sub-genus 
Cissus ; several of them, although somewhat acrid, are useful for 
jam and jelly : probably the Iwjst for the purpose is one met with i 
near the Walsh river, V, Gardiimvi^ which is said to betir bunches I 
from 1 lb to 2 lb in weight, the berries being large and of pleasant 
flavour. A large number of nut-like fruits si's used by the aborigines 
for food, but the onl^ono used by the white jiopulation is the fruit 
of Macadamia Urnijolia^ the Queensland nut. 

The foliage of many plants yields by distillation essential oils, 
l)artioularly Eucalyjits, Baokhousias, and other Myrtaceous jdants, 
us well as some belonging to Kutaceae and Labiabc, ea{)ecially the 
genus Mentha. A])art from iflants of economic value, there is a 
profusion of omamcntul plants, shrubs, trees, and parasites. Of 
ferns, one-half of the kinds met with in Australia are found in 
Queensland as well as in the other states, onc-fouvth in Queens- 
land alone, the remaining fourth belonging to the other states, 
but not to Queensland. The indigenous hirns equal in number 
those of New Zealand, and are three times the. number of those of 
Oreat Britain. 

FauTM , — The land fauna of Queensland is essentially one with 
that of the entire continent. It presents the same old-fashioned 
aspect, with its antique transition -forms mingled with a vast num- 
ber of animals arrested in their development through untold ages. 
But the geographical XK)sition of tlie state, which extKtses it to the 
climatic and transporting influences of the intcrtropical Pacific, 
has to a notable extent imnressed on its fauna characters of its 
own. It has thtis been made the headc^uarters of Australian bird- 
life on land and fish-life at sea, the moisture of its coastal regions 
and the warmth of its tidal waters licing cminontly favourable to 
that wealth of insect and other low- types of lil'c which determines 
the multiplication of the higher. The barrier reefs arc tliickc'ts of 
corals of the most variwl forms, in life glowing with colour, in death 
shrubs of snowy purity. Among the shelT-lish <‘onsj>icuouH for 
beauty or rarity are the exquisitely delicate Paper Nautilus and 
Venus Comb (Afnrex the orange and other valuable 

cowries, and tlie gigantic Clam-shell, which may require a .ship’s 
tackle to lift it from its lied. On the land surface, among its lowly 
organized products, interest centres in the innltitudinons forms of 
insect life, of w'hich, exceiiting the Butterflies and M<»ths (Lepi- 
doptcra) and Beetles (Coleo])t(*ra), conqiarativcly little is knovrn at 
present. Insects inimical to man, with the exception, in some 
localities, of ants, flies, and mo.squitocs, are inconsiderable in 
number, and ix)s.sess few liurtful projierties. Centii)cdes, sitorpions, 
and leeches arc less troublcsonio than in most other trojmml 
regions. Spiders jirc.sent thcrafMjlvos in astojiishiug variety, but 
only one kind, a small l»lack spider with red .sjiots {Lathrodcctm\ 
is nialiguani. Among the larger insects ])roper, the great-winged 
Phasmas, the Skeleton or Stick-insccts, the Lcaf-i insects, and tlic 
splendid Swallow-tailed Butterflies, arc especially notable. Many 
of the Beetles arc remarkable for size or brilliancy of colour. 
Turning to the Voi-tcbrate. classes, that of the Fishes is extra- 
oi*dinanly profuse in diversified forms, the coral reefs being the 
grazing- and hunting-grounds of hosts of gorgeously decorated fish, 
chiefly of the Wi^asse family ; those, however, are almost equalled 
in beauty by the Cha.*UKlons, Ouniards, &e., of other habitats. 
Among the iWches are the enormous (3 roper, which may attain the 
weight of 4 cwt., tin- Murray Cod, and the Giant Perch, both 
excellent food-fish of about 70 in weight. Sharks of many 
species abound, but then* is no evidence that the Port Jaeksoii 
Shark (Cestrn/'wv), which has been claimed for Queensland, extends 
its range into her waters. The, fish which continues to excite the 
keenest interest in sciciitilic circles, as a survival from the inedifeMil 
period of geological time, is the Ccratodus or Burnett Salmon, 
which, fonnerly inhabiting the headwaters of the Murray, .still 
]K!rpetuates its kind in two of the amallci* rivers north of the Buin^a 
range. Batrachians are limited to the Irogs and their nearest 
allies — that is, to the tailless division of tlic order, tlie tailed 
Imtrachians (newts, Ac.) being, as far as is known at present, 
entirely absent. The greater part of the. frogs are arboreal in liabit, 
the most familiar being the large Green Tree Frog. The exulxjiunco 
and diversity of their food have doubtless been tbe cause of their 
differentiation into many distinct species, wliich enables them to 
play a very useful part in che(!king the undue increase of noxious 
insects. Snakes, on the other hand, are in loo groat variety for 
human interests, as tliey live very lai’gely on insect-feeders. The 
great minority lielong to the venomous Coluhridie, but for- 
tunately the kinds of which the bite is more or hjss deadly are 
not numerous, and snake-bite is one of the rarest causes of death. 
Those with the worst reimtatson are the Black Snake and the 
Orange-bellied Black Snake {1*seiulcchis\ the Browm Snake {Die- 


mansia), the Keeled Snake (Tropidechis), and the Death Adder 
{Aea/tUh^^is). The principal non-venomous sjKJcios ai-c the Pythons 
or oonstricting snakes, e,g,^ the common Carjict Snake (Morelia) 
the long lithe Tree Snake (Dendropliis), and the Fresh-water Siiaki 
(Tropidonotus), The Blaok-headed Rock Snake {A»pulwfcs), one 
of the Pythons, is said to reach the length of ft-om 20 to 25 feet, 
but to he perfectly inoflensive. Several kinds of marine snakes 
occur on the coasts, and all arc to be accounted dangerous. Of 
reptiles, the most numerous gioup by far is that of the lizards, 
whioh have among them representauves of each of the leiwling 
families of the class except the Chameleons. All of them are 
harmless so far as their bite is concerned, and the gi'eat majority 
of them are useful to man, but the largest, tlie Monitors, or as 
they are locally called Iguanas, arc decided j^ests in country 
poultry-yards ; these lizards in ancient times grew to the formidable, 
length of 15 feet or more. The common Sleeping Lizard {Vgchnlvs) 
is a rare cxami)le of a plant-eating lizaid, and the w'cstcni hoi-der 
of tlie countiy is crossoci by the demoniacal-looking but quite inno- 
cent Moloch horrid tfs of the far west. Tortoises are exemplified by 
many fonris in the fresb-waters ; on the coasts by tlie Lwitlier-hock, 
the Edible Turtle, and tlie Tortoise-shell Tuille. Queensland waters 
arc not at present infested by any species of Alligator, though in 
times past one of largo size wns a scourge on tlie borders of tin* 
then inland sea. The crocodilian of its coasts is the crocodile of 


the Indian Seas, which ranges over the whole of the western tropical 
Pacifies, and waiidei-s south iiito Queensland waters as far as Keppel 
Bay. In the fresh-w'ater pools of the northern taldcland is found 
a small and harmless croiicKlilc (Philas) of a veiy uncommon fomi. 
The avifauna is to the naturalist exceedingly attractive, for it is full 
of snrjnises and interesting lines of rest*.nrch, wdiilo to the artist it is 
a storehouse of form and colour. W here flowering and honey-yielding 
trees jirevail, a profusion of birds seek their l(K>d cither on the 
insects attracted by the honey, or, if so fitted, on tlie honey its«‘lf. 
Accordingly, the most striking fi'ature of the biid-life, amid the 
forests of Eucalypts and Acacias, is its richness in iioncy-eah'rs and 
insect destroyers. The fonner, how’cver, taken os a w'hole, are not 
a natural gi‘ou[>, hut include a family of perching birds and a 
poi*tion*of tlie Parroqnet family, both furnished with brush-tongues 
adapted to the extinction of honey. A second cdiaractcristic is the 
gn*at developiiient of' that c|naiiit company, the Bower Birds, among 
them the Regent Bird, Satin Biid, Cat Birds, Ac., constinctors of 
the elaborate playgrounds vhieh have cxcit<*d so nnicih attention. 
A third is the preseTiee in onc^ small jiart of the tenitory of a 
Cassowary, and on its sciaboard of three kinds of Rifle Biitls, 
l)oih extensions southwards of the troj>ica1 famili(*s of Cassowaries 
and Paradise Birds. In tin* .same rc/^ori of pnilifie. vegetation the 
handsome finit-jiigeons are also outliers of a large family of 8nc‘h 
pigeons spread through the Papuan junghts. On the otiicr hand, 
one sjiecics of that f*e.ceiitri(nty in bird-life,, the Lyre-hinl, repre- 
sents in the sontliern highlands its kinsfolk farther south. Tlie 
Scrub-turkey {(hdheturus) liea}»s its iiioimd of rotting drbris to 
ferment in the shade, of the jungles and give warmth t(» its eggs ; 
the Scrub-hen (Megapodius) piles up sand on the beach for the .sun 
to furnish the necessary lemjierature. The Giant Kingfisher, other- 
wise the Laughing Jackass, salutes the rising and setting sun with 
its discordant cackle, secure in its ill-desorvid rejjutation for 
heuefits hostow'ed ami in oversight of misehief done by it The 
comparative jKiiuity of birds of prey (Falconida), and tin* 
almo.st total absence of rasorial game- and jKiultry- birds, may 
he noted. Birds pursued fiir s]»ort or jirofit, how«*vei-, are not 
ivanting. The Emu niul the liiKstard or Plain Turkey afford 
sjiort in the open eonntry. Quail and Snipe in or near the timhei, 
while rivers ami lakes still iiiivi.sitcd by the gun arc covere,d with 
Ducks and Geese, Swans and Pelicans. It has been said that 
Australia has no migratory hiitls : this is an error, founiled upon 
an undue restrict ion of the term migratory. Several sjieeies could 
he mentioned which are Indy migratory in t^ieeiisland, as the, 
Droiigo-shrike, B(,‘e-eater, 1 )ollar-bird, Ac. On the whole, it may 
Is* remarked of the (ihieeiislanil avifauna, as of its li.sh resources 
also, that, owing to life-conditions in hofh eases, its eoiisiilurnts 
have but little di.*<j»ositioii to a.s8oeiut.e — in the one ease in flocks, 
ill the other in schools. One may meet with mobs of \Vhile 
Cockatoos or Kites, hut as a general rule a visifor Irtim Kurojtc 
niis.ses the frequent flights of small birds to which he ha.s been 
accustomed. As to quadnijieds, the prevah'iicc of Marsnpi.ils bus 
led many to suppose, that Australia has bred nothing hut thcsi*. 
This is quite a mistake. It is tnie that Queenslnnd has no 
indigenous cattle,, and only one. native eariiivorous Ix’asl, Inc 
Dingo, though the Seals of the southern coasts range almost, if 
not quiU?, witliin her boundary. Two ela.sses of the HUi)cnor 
mammals, however, are fairly represented, the. Bats [( hnmptrnt) 
and the. Rodents. Of these latter, Rats and Mi»*e of nati ve origin 
are in consideitihle variety ; among tlie.m an; the, Juiniuiig Ka *’ 
(Hapolotis), Jerboa-like little animals, whicJi are. wddmii .seen. 
The Bats arc of several species ; the most notorious of them an 
the great Fruit- Bats, or Flying- Foxes, which tlie fi-nit-growcr could 
well^enough spare. The Sironiaii Mammal, the Diigong, haunts 
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nearly tho whole of its ooast-line. Queensland, in common with 
the rest of Australia, lias tliose two strange e^-layiim boasts, 
the Echidna, or Porcupine Ant-eater, and the Omitnorhvnchus, 
or Platypus, two most remarkable milk-yielding mammals with- 
out mammie that have not been able to divest theniselves of 
the mode of geueiation and much of the structure of their reptilian 
forefathers. With regaid to tho intermediate and predonainaiit 
cIms, tlie Marsupials, one of tho most intei-esting forms is the 
Tree-Kangaroo as, ajiart from the habit of cUinb- 

ing trees, which is shared to some extent by tlie Rock- Wallabies, 
they afford a iiroof of tho one-time continuity of the fauna wi^ 
that of tho islands to tho north, when land communication still 
existed botwoon the two areas. Of those curious animals, two 
species at least aro known. As to the rest of tlie Mai'supiuls, there 
is of course a general rosoniblaiico to those of the ^ continent as 
a wliolc, but this is acconipaiiiod by much evolution of forms, 
especially among tho smaller soils, recogiiizod by differences which 
are occasionally sufliciont to iiiark oft distinct gtmeric, or even moro 
ditfcI^‘ntiated groiijis. Tho larger Kangaroos are prettv conserva- 
tive in diameter every whore, while the common Wallabies, the 
Rock-Wallabies, and the Kangaroo-Rats exhibit a greater tendency 
to differ from their southern and western kindred. The Ko^a, or 
native Bear, is almost absolutely invariable, a sigii of the antiquity 
of the race. Tho Opossums and the so-calltnl Flying-Opossums ai*o 
not many in species, and aro dwarfed descendants 
from a liiore flouvisliing ancestry. Tho Bandicoot 
family {Peram>elkl(B) is fairly represented ; it iii- 
clndes the Rabbit- Bandicoot, which crosses in its 
eastern range the western border of the country. 

Carnivorous Marsu]nats of dt'striuitivc poM*ei*s are 
few ; tho largest of them, the sjtolted-tailcd 
Native Oat {iJasyurtis m€U!ulatm\ is tho most 
tnmblesome. Superior in size to the domestic; 
cat, this ])rctcndcr to tlio rank of cat is able to 
devastate a whole hen-roost in a single night, and 
is even said by the aboriginals to attack their 
infants. With tho exception of a smaller species 
of tlie same kind, and a Imish-tailed ally very 
much smaller, but yet able to kill a fowl with a single bite, the 
rest (Marsupial mice) am but jmrtly carnivorous, chidly insectiv- 
orous, and therefore useful. Tliis fauna is now fortunately 
de]irivcd of the Thylacinus (Native Ti^.r) and Saxxjophilus (Native 
Devil), which have been diiveii by ]MiV8ical ehaiigi^s southwaixis 
to Tasmania, and, it was thought until latelj’, of tho Womlmts, 
but a now siieciea of those inoHensive burrowm has recently bt?cn 
disc.overed within tlie southern bordem of tlie state. One other 
peculiarity in tho form of a marsupial mammal is tho little 
Musk-Rat (lfyp8iprifimim\ inhabiting those nortlieni scrubs which 
are so prolific in other animal forms foreign to tho rest of 
Australia, and seem to have received 8omf3 of their denizens from 
tho Indiau Archipi'lago and some from the Papuan Islands. The 
remarkable deposits of fossil bones, extending in {mtehes through- 
out the length of the country, arc sufficient jivoof that in former 
times a much largtu* number of animals wore su])]Hjrtcd by it tlian 
are now to be found within its borders. That their diminution 
was not due to a iwriiiuncnt decrease in tho fertility of tho land 
is obvious, since this is now depastured by vast nuraliers of stock 
of all kinds. Nor is 1 1101*0 any reason to siip])or)e, as has been 
tioiie, that it ensued from the advent of aboriginal man with 
liis supposed attendant the dog, for these arc not exterminating 
agents, as Africa and Amonca prove. The fact is sufficiently 
explained by lliat law of organic lil'e which gives to each individual, 
sjiecies, family, and class, its period (long or short according to 
its organization) of dcvelojurieiit, maturity, decay, and death. In 
tho ago when these de}K)8its were formed, marsiijiial life w’as 
probably at its best ; 8in<?e then it has, indoiKmdently more or 
less of physical conditions, gradually declined. No amount of 
sustenance can rejuvenate or oven uphold a being which age is 
I’eiidoriug incapable of susientation. It is sad to see in this re- 
sourceful country a moribund fauna, brute and human, but the 
obsolete and refractory must ]»tt8s away, tiuit tlie country they 
occupy may be put to better uses. 

Fimeries , — Niimerous varieties of well-known and undeacribod 
species of fish fi*oquent the coast, \vhieh extends from 28'* S. 
for 2000 miles along the I'asman and Coral Seas and the Inner 
Route to the tropical waters of Torres Strait up to 10® S. One 
of the best known variety is tho sea mullet {Mugilid(K)y large 
shoals of which strike the Australian coast 100 miles south of 
Sydney, and travel northwards, arriving on the southern CfMist-liiic 
of Queensland in the mouths of April and May, crossing bars and 
ascending rivers on the appearance of soiith-oasterly weather. 
These ma^ifioent fish often attain a weight of from 10 % to 
12 lb, 'hna are the mat annual liarvest of tho fishermen, wlio 
forwanl them to cooling and freezing chambers at the principal 
Kirts, an^ packed in ice, to up-couutiy to\ni8. Small schools of 
iream succeed tlie mullet, and arc followed in September and 
October by the poombali or taylor fisli, a fish of exceptional flavour, 
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and much esteemed by epicures. These are succeeded l^ jewfish, 
specimens of which caught in southern waters have been kno^m 
to exceed a weight of 50 tb, whiting, garfish, and flatheads, 
while flounders, black and tongue soles are oooasionfilly caught by 
seine or hauling nets. White and black trevally, groper and rook 
cod, and a variety of bonito identical with the tunny of the 
Mediterranean Sea, are also frequently met with. Several species of 
the tassel fish {Polyne^mm macroco?toir\ from which isinglass is pro- 
cured, liave been taken by fishermen. The celebrated lung fish or 
CeriUudm forsteri, also known os tho Burnett or Dawson river 
salmon, ramai'kablo for possessing a rudimentary lung in addition 
to ordinary gills, perha^ enabling it to live independently of a viti- 
ated water supply, attains a len^h of 6 feet, and is valuable as an 
article of food, its pink flesh bearing a resemblance to that of the 
English salmon. Kingfish, batfish, gumaids, and eels of many 
varieties are also common. Although seine or hauling nets are 
commonly used for taking fish, fish-traps arc largely utilized on 
the northern seaboard, ochnapper, bream, rock cod, parrot-fish, 
and groper arc caught by hook and line in from 10 to 80 
fathoms of water off the rocky headlands of the southern coast, 
and brought in well-boats alive to market. Sardines, whitebait^ 
and sprats make their appearance in largo shoals on tho coast at 
intervals. The barromunai {Osleoglossum leichardti)^ which occurs 
in tho Dawson and western waters, is found also on the cost coast. 



Fio. l.-‘The Diinroniir. 


and is one of tho most cstoemod fresh-water fish in Queensland. 
Diigong, which are found in herds along the northern coast and as 
far south as Moreton Bay, aro caught in set nets of 86-inch mesh, 100 
fathoms in length. A full-grown dugong (Fig. 1 ) will measure 11 foc^ 
and weigh from 11 to 13 cwt.; they suckle their young, and their 
food consists of marine grasses ; their flesh when cured like bacon 
is highly valued, and the oil forms a substitute for cod-liver oil ; 
tusks and rib-bones are utilized for handles in cutlery, and the 
hides when tanned make excellent mill -belts. Different varieties 
of turtle aro plentiful, tho gi’eeii edible turtle being caught by large 
sot nets, ana preserved and tinned for export. In Torres Strait 
and the northern coast the hawksbill turtle, yielding the valuable 
tortoise-shell of commerce, is said to bo captured in a peouliar 
manner, the sucking-fish or remora {Echeneis imturatcs) being 
utilized by the islaiidore for that puriiose. The remora is carried 
alive in the liottoni of tho canoe, a long thin line being attached to 
the fislFs tail and another usually to tho gill. On a turtle being 
sighted and a])proachcd to within the length of the line, the 
sucking-fish is thrown towai*ds it, and immediately it swims to and 
attaches itself by its singular head sucker to tho under surface of 
the turtle, which if of moderate size is cosily ]mlled into tho canoc. 

Amongst the enistacea may bo enumerated tho gigantic clams 
which arc found on the rects of tho Inner Route. OccasionaUy 
some aro met with weighing nearly half a ton, cml»edded in coral, 



Fio. 2.-~The Squat liobater. 


and it has been reported that while natives have been wading at 
half- tide over the reefs, they have stepped into the open shells, 
which have immediately closed on their feet, from which position 
they have been rescued with difficulty by their companions cutting 
the shell open with tomahawks. Fresh-water clams are found ia 
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the riven iu the northern districts. The edible oyster (Odrea 
grammifora) has for nearly twenty yean been largely cultivated in 
southern Queensland, the exports to the soutiiem states in 1892 
rising as hinh as 18,000 bags, valued at £22,000, producing a 
revenue ibr that year of £6200 ; but this successful return received a 
severe check in the foUowii^, yean when a small red worm mode 
its appearance 


per 1000 for the period 1861-^65, 36*37 tier 1000 for 
1881-83, and 35*15 for 1891-9(h The illegitimates in 1881 wore 4*2 
per cent., in 1891 4*7 per cent., in 1900 6 *40 per cent. In 1900 there 
were bom 7599 boys and 7202 girls (14,801 in all). The death-rate 
is 11*72 per 1000, showing a remarkable diminution, for in 1861-65 
it averaged 21*06 per 1000 ; in 1871-75, 17*94 ; in 1881-85, 19*10 ; 


causing heavy loss 
(Figs. 8 and 4). Amongst 
other Crustacea, the squat lob- 
ster (Th^is €Tientali8\ is, with 
giant prawns and quampi, or 
small golden-lipped pearl shell, 
obtained by trawling in the 
southern waters (Fig. 2). Many 
varieties of crabs are also found 
on reefs and foreshores at low 
tide ; prawns and shrimps are 
caught, dried, and form an 
article for export to China; 
mussels, pinna or I'azor • shell, 
cockles, and eugarios (a s|)ecies 
of small shell-iish) are also 
abundant. The pearl shell 
fisheiy, located iu Torres Strait, 
has for over twenty-live years 
given magnificent returns on the 
capi tal invested. Pearls of groat 
value are occasionally obtained, 
and the shells realize from £100 
to £150 per ton in London. As 
an instance of the value of this 
industry, it may bo stated tliat 
1898, £100,000 worth of 



Fia. 8.— Cultivated Oyster Rank, Moreten Bay. 


shell was exported to London, bringing iu a revenue of £1100 to the 
Cioveniment, the shell having been to a great extent collected off 
the shallow reefs ; diving is now prosecuted in deep water of 25 
fathoms and iipwairis, causing frequent and fatal acciucuts to divers 
engaged. Bechc-de-nier, or liolothuria, or trepang, has been col- 
lected, cured, and oxtiorted from the reefs and ac^'acent seas fur over 
thirty years, the yearly value of the exjiorts occasionally exceeding 
£30,000, though of late years the industry has not been so remun- 
erative. Schools of w’hales 
are occasionally sighted on 
the coast, but the old fishing 
grounds at the Bamptons, 450 
miles distant across the Coral 
Sea, arc seldom visited. 

Amongst the dangerous and 
voracious classes of fish fre- 
({uenting the wanii waters of 
Queensland, which are com- 
mon to both teniiterate and 
tropical seas, may be enum- 
erated sharks of all var- 
ieties, gigantic swe^rd - fish 
and saw-iish, and immense 
stinging rays. 

Population , — The popula- 
tion has increased from 
326,916 in 1885 to 502,892 
(census preliminary count) 
on 1st April 1901—280,604 
males and 222,388 females. 

Included in these are col- 
oured aliens, estimate^ to 
be Polynesians, 8826 ; Chin- 
ese, 10,076; Japanese, 8063; 

Javanese, 298 ; other Asi- 
atics, 2357 ; total, 24,620 
})ersons, or about 5 per cent, 
of the total population. The 
density of jiopulation in 1901 
was 0*75 per square mile, 
compared with 0*32 in 1881 
and 0*59 in 1891, Persons 
engaged on sheep and cattle 
runs numbered 17,600 ; in 


and in 1891-96, 12*82. The deaths in 1900 nnmberod 5747 (niale-s, 
3678; females, 2069). The rnaiTiage-rate in 1900 was 6*88 per 
1000, being a decrease on the figures for 1886, owing to the age- 
condition of the population having reached a more normal level. 
In 1890 the poll tax on Chinese was abolished, hut their arrival 
was rcstrictea to one person for every 600 tons of the ship’s 
register. The aborigines have diminished in numbers very fast in 
the south, and they are no longer wild and ferocious, except in a 



Fig. 4.— Mangrove Oysters, Moreton Bay. 


agriculture, 40,700 males and 7500 females ; in mining, 14,000 ; 
in industries and manufactures, 20,000 males and 6400 females ; 
in building, road-making, and the like, 13,000. Trade and 
commerce utilize 19,200 males and 2400 females; transit and 
transport, 15,800 ; domestic occuiiations, 18,000 females and 
7200 males ; professions, 9100 men and 3700 women. Of the rest, 
some 20,000 manual labourers are not constantly in anyone branch 
of work, and about 1000 men and 250 women live on their means. 
The biHh-rate is now 30*19 per 1000, showing a gradual decline 


parts ol me. norm. Prr)tcctioii is allbrdeil to them 
in their dealings with whites, and several missions at Bellernhoi 
Kcr, Bloomfield, Cape Bedford, Deehing Cm*k, Maria yiiainlw, 
Mackay, Mapoon, and Weipa have done good work amongst the 
children. Their numbers arc now estimated to be. 10,000 pemons. 


Agi-iciilture is a thriving industry, employing 
considerable percentage of the i) 0 ]n!lation. It has largely tak< 
the place of sheep-raising on the Darling Downs and cattle-raisn 
on much of the coast countiy in the south, whilst farther nortl 
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migar and other tropical products have led to the cultivation of 
the rich scrub land at the mouths of coastal creeks and riveis, the 
total area of land under cultivation for 1900 being 470,716 acres, 
against 209,180 acres for 1885. Sugar produced in Queensland 
in 1885 equalled 55,796 tons, and in 1899, 123,800 tons. It 
is principally ^own at Logan, Maryborough, Bundaberg, Rock- 
hampton, Mack^, Bowen, Burdekin, Ingham, Johnstone river, 
Mossman, and Cairns. There are now two refineries and fifty- 
eight sugar-making mills in active work. It has long been re- 
cognized that only well-equipped mills are able to manufacture 
sugar at a profit at the low price to which the competition of 
bounty-fed sumr has now reduced this article, and, whilst many 
mills are still owned with the plantations, a different system 
has sprung up by which farmers cultivate comparatively small 
areas of cano, and either sell to owners of mills or combine and 
erect a mill thomsolvos (in which they are liberally assisted by the 
Government), and after receiving a price per ton for their cane, 
divide whatever profits there are over working expenses, interest, 
&c., at the close of the season. The central mill system, by ex- 
tending the growth of cane by small farmers, will, it is believed, 
solve the troublesome question of black labour in oonnexion 
with this industry, besides having the effect of settling a largo 
number of persons on farms of tlieir own. The production m 
1900 reached 92,554 tons. Another large agricultural product 
is wheat, and of this there was produced, in 1897, 1,009,293 
bushels, the yield for 1900 being 1,194,088 bushels from 
79,304 acres, a^inst 51,598 bushels for 1885. The centres 
of wheat production are the Warwick and Toowoomba districts. 
Indeed, the Darling Downs produce nineteon-twontietlis of the 
whole of the wheat grown. Barley, ordinary and malting, is also 
grown in the same district, and two malting-houses exist for con- 
verting it into malt. Maize is grown extensively, but owing to 
drought in 1900 did not suffice for local requirements. The pro- 
duce for 1900 was 2,456,647 bushels, against 1,574,294 bushels for 
1885. Rice is an industiy of comparatively recent introduction, 
and although small areas are grown at many places, Cairns is the 
centre of the industry. There wore 271 acres, yielding 6870 
bushels of paddy grown in 1900. Potatoes are rearm principally 
in the soutn ; tncre wore 20,014 tons grown in 1900, against 8326 
tons in 1885. Sweet potatoes are also grown extensively. Arrow- 
root is grown almost entirely in the south, whore, besides supplying 
local requirements, 463,617 lb of manufactur<^ arrowroot were 
exported in 1900. The production for 1900 was 3978 tons of 
tubers, and in 1885 it was about 8855 tons. Coffee is attracting 
attention, its cultivation being principally in the north. Bananas 
grow along the whole scaboaid, and form an important industry ; 
thousands of bunches are exported weekly from the northern ports 
to the southern states. The production for 1900 was 2,313,108 
bunches, against 1,660,180 dozens for 1885. Tobacco yielded 4032 
cwt. of cured leaf in 1900, against 1330 in 1885 ; pine-apples, 
424,835 dozens in 1900, against 122,263 in 1885 ; oranges, 2,356,068 
dozens in 1900, against 658,549 in 1885 ; mangoes, 277,444 dozens 
in 1900 ; and strawberries yielded 401,105 quarts. Though grape- 
vines grow throughout Queensland, they are best suited for wine- 
making in the south of the state. ^ 

StoiM-Haising . — Although fanning has advanced rapidly and 
displaced jiastoralists near the centres of sottlement, the pastoral 
industry still retains the premier place. The numl^r of sheep in- 
creased from 8,994,322 in 1885 to 17,552,608, but has fallen 
through the severe and protracted drought to 10,33^,185 in 
1900. Cattle have decreased from 4,162,652 to 4,078,191, 
whilst the value of wool exported rose from £1,779,682 to 
£2,199,370. The more thorough opening up of the country, 
better means of communication, lower rents, and longer tenure 
have all combined to induce pastoral ists (both sheep and cattle) 
to occupy the more remote districts, leaving the more accessible 
parts to settlement. The discovery of artesian water has enabled 
them profitably to stock and use country which, though rich, is 
devoid of natural water. There are now more than 439 artesian 
boros in operation, the outflow from which is calculated to exceed 
268 million gallons daily. In addition to this creeks are dammed 
and excavations made in suitable localities, and largo sums freely 
^ent in the endeavour to retain a permanent supply of the precious 
fluid. The character of sheep-farming, too, has altogether cnangfxi. 
Instead of the sheep being herded by a man who accompanied 
them through the day and yarded them at night, they are allowed 
to go at large in ^laddooks many miles in extent and surrounded 
by wire fences, and only mustered when required. Mon are em- 
ployed to keep the fences in good order and poison the dingoes. 
This system and the artesian bores together are changing the char- 
acter of squatting, and good land, where water can & <mtaiuod, is 
now lorariy sought after in blocks of 20,000 acres. In future 
smaller holdings of 10,000 sheep will take the place of the larger 
holdings of 800,000 sheep, the former plan also giving employ- 
ment to a larger number of persons. Shearing by machinery, 
too, is having a good effect on the values of wool. Cattle, which 
a few years ago sank to an almost nominal price, have again risen 
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in value, and promise to increase. A market for frozen meat 
having been found in England, meat works were established which 
are able to send fresh meat to any port in the world in a perfect state 
of preservation. Preserved meat m tins and in extract and a huge 
variety of subsidiaiy products are also exported, and no portion of 
the animal killed u wasted. Fourteen freezing works and eleven 
preserving and boiling-down works are now running, most of them 
fitted with the latest appliances for economically reducing cattle 
to marketable products. The value of frozen meat exported in 
1900 was £982,125, whilst preserved and salt meats were £490,811, 
and extract of beef £89,011, hides and skins £551,752, tallow 
£897,439, miscellaneous products of the industry £628,277, making 
altogether £3,049,415, and, including wool, a sum of i^,248,785 as 
the value of the pastoral pr^uce in excess of the requirements of the 
state. A small insect post call the ** tick ” has caused much loss 
in the north, and has gradually spread southwards. It is believed 
that inoculation will render cattle immune, and that the losses 
sustained in the north will not be repeated in the south. Daily- 
farming has latterly received much attention, and promises to 
attain considerable dimensions. This also depends on the cheapness 
of cold storage, since the local consumption of butter lias been 
overtaken, and the exportation of that article is largely on the 
increase. The best breeds of milking cattle have been extensively 
imported, and feeding and treatment have been assimilated to 
British methods, whilst co-operation amongst daily-farmers has led 
to the establishment of creameries and butter factories in many parts 
of South Queensland. There were 1,389,250 lb of butter exported 
in 1900, of the value of £51,729. Horse-raising has become an im- 
portant industry, the numW of horses now approximating half a 
million. There has also been a large increase in pigs, namely, from 
55,843 in 1885 to 122,187 in 1900. Within the ^t few years 
bacon-curing factories have come into existence, with the result 
that whilst oacou and ham were imported to the value of £29,969 
in 1885, they fomied in 1900 exports to the value of £46,866. 
Those factories purchase pigs from the fanner and convert them 
into bacon, ham, lard, Ac. They are all fitted with refrigerating 
machinery, and carry on their operations throughout the year. 

Commerce. — Since 1885 the coastal towns have grown steadily 
in size and importance, and the trade passing through them )u» 
inoroBsed. The total exports for 1900 were £9,581,562, or £20 per 
head (1882 — £3,534,452), of which wool represented £2,199,370 
(1882 = £1,329,019) ; gold, £2,819,495 (1882 - £829,655) ; 

tin, £79,958 (£269,904) ; live stock, £597,474 (£280,466) ; green 
fruit, £104,387; sugar, £669,389 (£153,188); tallow, £307,439 
(£129,549) ; proserveri meats and extracts, £1,562,197 (£119,343) ; 
pearl-shell, £128,524 (£105,869) ; hides and skins, £551,752 ; 
Ddcho-de-mer, £4376 (£25,032). The principal articles of export 
for 1900 may bo grouped as follows : pastoral products, £5,248,785 ; 
mineral, £2,984,689; and agricultural, £904,171. The imports 
for 1890 wore £7,184,112, or £14 13s. Od. per head (1882= 
£6,318,463), and it is noticeable that in 1892, the time of financial 
troubles, imports fell to less than five millions. The imports for 
the years instanced show for manufactured cotton, suk, and 
woollen goods, 1900, £819,118 (1882 =£839,352) ; unmanufac- 
tured, £486,299 (1882 =£194,489) ; metal goods and hardware, 
£1,221,146 (£910,029) ; flour and grain, £390,967 (£453,307) ; 
oilman’s stores, £77,806; spirits, wines, and beer, £282,460 
(£320,925); books and stationery, £184,987 (£113,798); tea, 
£135,637 (£109,286). During 1900 there entered 713 sea-going 
vessels with a tonnage of 835,355, and cleared 716 with a tonnage 
of 819,662. A dry dock with all conveniences exists at Bris- 
bane, and slips for smaller vessels at the larger ports. Dredgers 
are largely employed ill improving and deepening the rivers and 
harbours, of which the principiS arc Brisbane, Maryborough, 
Bundaberg, Gladstone, Rockhampton, Mackay, Bowen, Towns- 
ville, Dungeness, Geraldton, Oainis, Pori Douglas, Cooktown, 
and Thursday Island, all on the eastern coast, and Normanton 
and Burketown in the Gulf of Carpentaria. The project of opening 
a port at Point Parker has been aCndoned. 

Manvfactures . — The abundance of raw materials, and the 
free entry of articles imported for manufacture, have tended 
to develop industries of all kinds, and whilst the number and 
description in 1885 were few, great progr^ has taken place in 
later years. Large foundries and engineering shops exist in all 
the principal towns, and there are, besides, flour, sugar, and 
saw mills ; breweries ; ice, butter, cheese, tobacco, jam, pickle, 
clothing, and boot factories ; meat preserving, boiling down, and 
soap works ; tanneries ; distilleries ; wine making ; and a woollen 
manufactory. The total number of establishment is 2610, and for 
1899 they employ 28,883 hands, and utilize 27,580 horse-power. 
The value of the output in 1899 was £8,883,231. Electric light is 
largely employed, and all the principal towns are lighted with gas. 

jRaUways . — Since 1885 good progress has been made, not only 
in extending the main trumc lines, but in constructing branch and 
other lines to meet local requiraments, the total length of railways 
open to traffic having increased fronf 1434 to 2801 miles, at a totel 
cost up to the 30th June 1900 of £19,803,239. The Southern 
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line, which in 1885 stopjped at Stanthorpe, has now been extended 
to Wallaugai^ where it connects with the New South Wales 
s^tein, aflording rail communication from Brisbane with Sydney, 
Melbourne, and Adelaide. Branch lines exist to Killanioy, Allora, 
and Pittsworth. The Western lino passing through Darling 
Downs has been extended from 415 miles, or 97 miles west of 
Boma, through the rich pastoral country of the WaiTogo to 
Cunnamulla (604 miles), and about 64 miles distant from the 
New South Wales boundary. Besides branch lines completed to 
Di^ndan, Esk, and Crow’s Nest, a line has been built from 
Brisbane to Southport, 50 miles, with branches to Beaudoseri 
and Nerang, as well as a line to Cleveland. The North Coast line 
has been built connecting Brisbane with the Gympie-Maryburough 
Kailway, and continuing on to Bundaberg and Gladstone, 328 
miles, whence it will shortly be extended to Bockhampton. At 
present a steamer conveys mails and passengers for Bockliamxtton 
and the west from Gladstone to Broadmount, through the smooth 
water of the Narrows, thence by rail to Bockhampton. Bmiiches 
exist on the North Coast line to Knoggera, Penkouha, Sandgate (on 
Morotou Bay), Kilkivan, Demlbo, Cordalba, Pialba, and Mount 
Perry. The Central line, which in 1885 extended from Bock- 
hampton to the Alice river, now roaches Longreach on the Thomson 
river, 427 miles, and in Edition to the Clermont branch, other 
branch lines have been built to Sjjringsuro, Emu Park, Broadmount, 
and Mount Morgan. Passing north, a railway line has been built 
fi'om Mackay, 23 miles, through the sugar countir. The Northern 
lino commencing at Townsville has been extended from Torrens 
Creek, through Hugliendon to Winton, 367 miles, and has a 
branch to Bavenswood. The respective termini of the Central 
and Northern lines are now about 110 miles apart, and give 
railway communication to a vast extent of magnificent oj>cn dowms 
of the richest soil, and comprising some of the finest sheep country 
in Queensland. Since 1885 lines have also been constructed from 
Bowen to Wangaratta, 48 miles, from Cairns, past the celebrated 
Barron Falla to Maroeba, from Cooktown, an s^ditional 36 miles, 
towards the Palmer goldfields, and from Normanton to Croydon 
goldfield. In addition to the 2801 miles of Government railways 
open to trafilc, the Clullagoe Bailway, starting at Marcclia, and 
several steam tram lines liave been built by private entoriuise, 
wdiilst others are under construction, and jiroposals have lieen 
made for several additional lines. In 1899-1900 the railvray 
earnings amounted to £1,464,399, and the working ex])eiises to 
£948,691, the net balance being equal to 2 ‘67 per cent, on the 
invested capital. 

AdminUtnUion , — At the head of affairs is the governor, who is 
ajipointed by the Crown. In the conduct of his office he acts 
tnrough and with an executive council. Parliament consists of bvo 
Houses — the Legislative Council of forty-one mcmibcrs (though the 
number is not fixed), nominated by the governor for life, and the 
Legislative Assembly of seventy-two members, elected by ballot on 
practically manhood suffrage from sixty-one electoral districts. 
Their period of office is three years, and they receive a fee of £300 
a year, besides travelling expenses. In these Houses is vested the 
power of making laws and imposing taxe«. For purposes of local 
self-govenimont the state is dlvid^ into thirty municipalities, six 
shire councils, 117 divisional boards, and 100 petty sessions or 
}M)li(ie districts. The boroughs and shires control 430 squara miles, 
and in 1900 their revenue was £369,322 and their expenditure 
£391,578. The divisional board controls 667,823 square miles, 
and in 1900 their receipts amounted to £271,301, and their 
outlay to £261,609. Revenue is mainly derived from rates 
levied on the ca])ital value of assessed properties, w'hinh amounted 
for the state to £41,500,000, representing an anniml value of 
£2,770,000. All improvements are excnii>t from assessment, and 
much of the revenue is expended in road-making and the building 
of bridges. Bates are supplemented by an endowment from the 
central Government. 

Finarue , — Revenue is made up to the 30th June each year. In 
1900 it was £4,588,207 (in 1884 =£2, 566, 358), being customs 
£1,461,690 (£866,475), excise £148,423 (£34,442), land sales, &e., 
£202,281 (£365,536), pastoral rents £323,622 (£254,424), raUways 
£1,422,852 (£582,642), post and telegraph £309,470 (£155,996). 
The expenditure was £4,540,418 (£2,511,651). In the settled dis- 
tricts pastoralists had so far been rejdaced by the agriculturists that 
there were only eleven runs containing 5068 square miles under 
lease, the rent being £737 128. 2d., a^inst 304 inns, containing 
11,162 square miles, paying £21,419 rant in 1883. In tho^ un- 
aottled dutricts the nun)(ber of runs had fallen to 2261, containing 
•851,859 square miles, but paying £290,308 48. lid. rent, against 
8989 runs, containing 475,601 square miles, paying £216,638 in 
1888. Grazing farms numbered 1904, containing 20,376 square 
miles, pi^ng £83,754 12s. lOd. animal rent, whilst the settled and 
unsettled portions of runs hold under occupation licence numbered 
1684, with an area of 64,630i square miles, paying £32,292 78. 3d. 
Annual rent. The absolute public debt in 1900 was £35,898,414 
(1884=:£16,419,850). Of th8t amount the indebtedness for rail- 
ways was over 20 millions (1884=9J millions), for immigration 


2i miUions (1884=2 millions), and for liarboura 2 millions (1884 = 

1 million). ^ 

Public education is frw, iinsectarian, mid com- 
pulsory. State or provisional schools are formed wherever an 
average attendance of twelve children ean be got. Theoretically 
the school age is from six to twelve yeare, but in practice com- 
pulsory attendance is seldom if ever enforced in certain parts 
owing mainly to the difficulty of providing suitable schools within 
reasonable access. In 1900 there were 932 schools in the slate 
2217 teachers, and 108,070 scholars. Of private schools the 
number in 1900 was 173, with 664 teachers and H,6,'’»3 pniiils. 
Exclusive of coloured aliens, almost the whole adult populatiiui 
can read and write. In 1900 the sum spent on education was 
£289,509 Ids. 2d. In primary schools the annual cost per scholar, 
calculated on the net enrolment, was £2 148. 4id. Masters and 
mistresses ot state schools are paid by the Government ac(‘,ordii)g 
tp their educational status, the number of children, and the pro- 
iicieiuiy of instruction. Ten grammar schools are endowed by the 
stele. By a system of comjictitivo scholarships the Government 
gives free education in grammar schools to scholars in state schools, 
and also three-yearly exhibitions to nnivorsities to students wlio 
pass an examination of a high stendaid. State aid is also rendered 
to schools ol art, schools of design, free libraries, and technical 
schools. The foundation of a iiiiiveraity at Brisbane is noiv con- 
templated. 

Hefitrim.—Thoiv is no state cliuix:h. Amongst the different 
denominations the Church of England at the date of the last 
(tensus numbered 36 ‘21 per cent, of the population, the Roman 
Catholics 23*56, the Presbyterians 11*59, the Methodists 7*93, 
the Lutherans 4*43, the Bajitists 2*60, the Jews 0*21, and other 
Christian bodies 13*31. Pagans and Mahommeduns 4*43. 

Jmticfi , — ^Thc law courts comprise a supreme court, with a cliief 
justice and four puisne judges, district courts, and petty sessions 
courts. In 1899 the number of persons convicted of serious 
offences was 252, and )H‘tty sessions convictions amounted to 
18,534. The state ])oliefc force, including native troopers, excei'ds 
900 men, and the numWr of prisons is eigliteen. 

Defence . — ^Thc land force of men (of whom 3*21 were fully 
paid regulars, 4131 militia paid for each day’s drill, and 2083 
volunteers) costs the stab? £70,000 a year. Naval defence is 
provided for by three aniud tenders, two gunboats, five naval 
brigades, and a jacket boat. Thursday Island in the Terras 
Strait has been strongly fortified at the cost of all the states, and 
is mainteiiied at their expense, the Imperial GovtTnment con- 
tributing the aniiament. Queensland’s share of the annual charge 
for the siijiport of the imjNuial auxiliary squadron in Australian 
waters came to £14,031 in 1899. 

Post and Tdnjrapha . — Postal communication is well developed. 
Every vessel is obliged to give notice of intended departure, in 
order that mails may be shipped. Mail matter is forwaided 
coostwuso by all suitable steamers, whether subsidized or not, and 
carried on all railw'ap, travelling post oflices existing on the main 
lines to expedite delivery. Coaclies can-ying mails and passengers 
connect with all tenninal and many other stations, whilst horse 
mails run wherever the mails to be carried do not warrant coaches. 
In this manner nearly all pastoral stations arc on or near a mail 
route of one or other kina, whilst the amount of mail matter 
carried is very great, and continually increasing. In 1898 tliere 
were 19,723,906 letters (1885 = 9,776,407) and 16,778,555 news- 
papers and packets carried (1885 = 9,949,650) by mail. The 
number of post officjes is 1166, against 623 for 1885. I’hc revenue 
of the postal department, cxelusiM* of tclegraj>h and telcjdione, 
for 1898 was £182,206 (1 88.5 = £97, 651), whilst the. expenses, 
including telegrapli and telejdione, amounted to £313,771. Postel 
notes are largely used, the iiinnber of notes issued and jwiid for 
1898 being 481,069, having a value of £183,360. The number of 
money ureters issued and ]>akl wius 217,910 (1885 = 137,179), valued 
at £835,981 (1885 =£514,593). Counting all route.s fun-c only, the 
land distance over which mails are, carried is slated to be 32,127 


mites. A j>arcol j> 08 t was csteblislied by the post ofllcc in 1892, 
and has gr<»wii to considerable proportions, eanying 238,240 
parcels in 1898. Branches of the, Govcninient savings bank are 
ojwiied at each staff j»ost office, besides ollnu- placi-s, there being 
147 branches now o])cn. Telegraph officc.s exist, in rvory town, 
and there are offices in the hush. In most, towns they are com- 
bined with the ]) 08 t oflices. There are 422 ofliccs open ( 1^8.5 =259\ 
there being now 10,088 miles of line oj)en (1885 "-7033), and 
18,565 miles of ware (188.5 = 12,290). The total rjost of con.stniction 
of telegraph lines is £912,175, the revenue for 1898 being £79,831 
the number of messages despatched and received being 1,334, 84 o. 
Telephones are now’ very largely used in all the ]>riiicipal towns, 
there l>eiug 1516 subscribers. Rcceijits from telcjihonns amounteu 
to £8896 in 1898. There are eight exchanges, and 1334 rniJeH ol 

— Eleven banks have been established. In 1900 traasuiy 
notes issued through the banks araounbri to £388,833, deposite 
to £13,653 776, total liabilities to £14,190,660, coin and bullion to 
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£1,879,326 ; advances to £12,599,806, total assets to £16,257,443. 
There were 84,796 depositors iu the Government savings bank, 
with £3,624,740 to th^ credit. 

The writer desires to acknowledge his indebtedness to Mr William 
II. Bands, the Government Geologist, for notes on the geolo^ ; 
to Mr K. Manaoti Bailey, F.L.S., for notes on the flora ; ano^to 
Mr 0. W. Do Vis, M.A., for notes on the fisheries and on the 
fauna. (j. V. C.) 

II. History. 

Queensland was separated from New South Wales by an Order 
in Council of 13th May 1859. The constitution, which was based 
upon the New South Wales Act of 1863, provided for 16 electoral 
districts, with a representation of 26 members. A Legislative 
GouncU was also formed, to which the governor of New South 
Wales, Sir William Denison, a^ipoiuted 6 members, to hold office for 
four years, and Sir George Ferguson Bowen, the first governor of the 
new colony, 8 life members. Mr Robert George W;^dham Herbert 
was the first premier and colonial secrctaiy, and held office until 
1866. Amongst Mr Herbert’s colleagues were Mr (afterwards Sir) 
Maurice Ciiarles O’Connell, president of the Lc^slative Council and 
afterwards lieutenant-governor, a representative of the pastoralist 
interest and a commanding personality; Mr St George Richard 
Gore ; Mr Arthur Macalister ; Mr Robert Ramsay Mackenzie, a 
natter, and leader of the Brisbane iiarty in the House ; the late 
r (afterwards Sir) Charles Lilloy, who establisliod 11*66 education 
iu 1870 ; Mr (afterwards Sir .John) Bramston ; Mr Joshua Peter Bell, 
trefisurer, a prominent squatter and a man of sterling character ; 
Mr T. L. Murray Prior, the father of Mrs Campbell Praed, the 
novelist; and Mr George Raff, who represented Brisbane trade, 
and was long an imiwrtant figure in the financial and commercial 
life of tlic colony. There were thirteen appointments in the first 
administration, and Mr Herbert alone hold office unintorrux>tedly. 
Of the 39 representativas in the first Parliament, 20 were pastoral- 
ists ; the others may lie roughly classed as barristers, solicitors, and 
merchants. The {lastoralists wore the pioneers of settlement in the 
colony ; those best known wore the Arenors of Gracemere, the Bells 
of Jimboor, the Gores of Yandilla, the Bigges of Mount Brisbane, 
Mr (afterwards Sir) Arthur Hodgson, Air Robert Ramsay, Air 
Gordon Sandcriian, and Messrs Kent and Wieiiholt. The white 
population at the end of 1859 was 25,788, and the exports woi'e 
valued at £.500,000. 

Ml' IlerhcrCB Administratimy 1859-186G , — The first Parliament 
was otMincd on 29th May 1860. The providing of I'cvonuo and the 
establishment of immigration were the chief matters for considera- 
tion. The trciisury was practically empty, but Sir Saul Samuel, 
treasurer of New South Wales, took a broad and generous view of 
the situation, and rendenxl financial aid, whilst in 1861 the first 
Government loan of £123,800 was authorized, the money being 
appropriated to x>ublic works and European immigration. Labour 
was so scarce that as early os 1851 tne ^natters had imported 
Chinese ; various schemes for the introduction of coolies on a large 
setale were now mooted, but public opinion was decidedly against 
any increase in the number of coloured aliens then in the colony. 
Other matters rc({uinng the attention of Parliament w’ere the en- 
couragement of settlement throughout the colony’s gigantic terri- 
tory, the discovery and exploitation of her natural resources, the 
establishment of connexions with the outside world, the constnic- 
tion of railways and tolograuhs, education. State aid to new in- 
dustries, and cxjiloration of tiie unknown country in the noiih and 
w'cst. In 1859 the educational system was a mixed national and 
denominational one ; tliere were 10 schools of the latter class, 1 of 
the former, and 30 private schools. In 1860 a Board of General 
Education was established, which extinguished the denominational 
system and phuied the schools under State control. In the same 
year State aid to religion was abolished. At this time there were 
18 places of worship existiiig, and 3523 x^ersons were returned as 
attending divine service. The governor, in ojx^ning Parliament i 
in 1863, pronounced decisively against the rointroduction of con- ’ 
victs. In that year (.^uecnshuid boldly grajipUsd with the extension 
of colonizing, and a settlement was established at the northerly 
|>oint of Cape York ])eninHula by Mr Jardine. During the follow- 
ing tw'o years xwrts w^ere ox>ene(l along the coast, and pastoral ocmi- 
jiation sjiread far into the northern and western interiors. The 
first sod of the first railway, from Ipswich to the Darling Downs, 
was turned on 15th February 1864. On Ist February 1866 Mr 
Herbert retired, and Mr Macalister became premier and Mr Mac- 
kenzie colonial 8eci*etary. In the following July the failure of the 
Overend and Gurney and Agra banks, in the latter of which the 
Government had xmblic moneys, caused the collapse of a loan which 
was being negotiated in London. A jianio followed : the Goveni- 
ment could not jiay the railway contractors, and the navvies em- 
ployed by them started for Brislmno, threatening to hang the 
ministers and loot the town. On arrival, however, they were 
easily headed off to a reserve. By this time the treasury was 
empty, general insolvency jirovailed, and the community appeared 
to be wrecked. Treasury bills to the amount of £300,000 were 
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issued, and the governor in oounoil was auihorized to legalize Trea- 
sury notes, when uecessa^, os currency, payable in gold on de- 
mand, to tide over the crisis. Prior to this, however, the treasurer 
took preliminary steps to issue £800,000 Legal Tender Notes • 
inconvertible greenbacks” — but Sir George Bowen informed 
the premier that he should veto such a scheme, and su^^ted the 
issue of Treasury bUls. Mr Macalister thereupon resigned, andl 
Mr Herbert, who had made arrangements to proceed to England 
(where subsequently he became permanent secretary of the Colonial 
Office), took office again to help the colony through the difficulty. 
His second ministry lasted for eighteen days, and, having paGoed 
the Treasury Bills Act, he retired from the public life of Queens- 
land. The only determined opposition the Herbert ministTy met 
with was from the townspeople's representatives, whose contention 
was ^t the squatters dipped too deeply into the public purse for 
public works expenditure ; but an imx)ortant factor in the early 
mrliamentaty days was the opx) 08 itiou between the Brisbane and 
lX>8wich parties in the House, the latter town aspiring to be the 
capital or the colony. 

TVte Discovery of the ChldfieldSy 1860-1879. — Mr Afacalister re- 
turned to power in August 1866, and dealt so vigorously with the 
after-effects of the financial crisis that by the end of 1867 affairs 
had approached their normal condition. A now era was now 
opened for Queensland by the discovery of gold. The Gympie 
field was discovered by Nash in 1867, and a bm **rusli” resulted. 
In 1872 Mr Hugli Mosman discovered Charters Towers, the premier 
goldfield of the colony ; and Hann, the rich Palmer diggings. 
Other importfint discoveries were also mode, and Queensland has 
over since been a gold-producing colony. Mining is the founda- 
tion ui)on which much of the xnogress of the colony has been built, 
and the legislation and records show continuous traces of the influ- 
ence of the gold-getter. In 1873 Mr John Murtagh Macrossan, a 
digger, was returned to Parliament expressly as a mining repre- 
sentative ; and other men of a different stamp from the representa- 
tives of the squatters and townspeople, who had hitherto comxxised 
the House, now began to enter public life. From 1870 to 1879 
progress was witisfacioiy, trade interests were pros|)erous, and in this 
uec^o the foundations of the public and socuil structure of Queens- 
land W'ero laid. Agriculture was extended, and sugar growing took 
tlie place of cotton cultivation. (The first crop of sugar was grown 
by the Hon. Louis Hope at Cleveland, al)out 1862.) Hithei*to 
X)olitic8 had been non-partisan, and legislation was chiefly of a 
domestic character. From the time of Mr Herbert’s departuro 
until the appearance of Mr Thomas Alcllwraith and Mr Samuel 
Walker Griffith, the two master spirits of Queentdand parliamentary 
life, the political histoiy of the colony was coraxMisedTof shortlived 
administrations, with Messrs Macalister, Mackenzie, Pidmer, Lilley, 
George Thom, and John Douglas (afterwards Government Resident 
at Thursday Island) as premiers. Mr Arthur Hunter Palmer 
(whose administration, from 1870 to 1874, had the longest life), a 
New South Wales squatter, entered the Queensland Paniament in 
1866. He was one of the most x>opular of Queensland’s x>ai'lia- 
mentary loaders, and has left the impress of his labours on the 
publio works, and educational and defence force systems of the 
colony. In 1870 Queensland was disaxipointed in her ambition of 
becoming the connecting ]K)iut for Australia with the EuroxH*aii 
and Eastern cable systems. A company — the British Australian 
Telegraph Company-— was formed in London to connect Australia 
by cable with Singapore. The xdan provided for a land line from 
the Queensland telegraphs at Burkotown to Port Darwin, in the 
Northern Territory of South Australia, w*here the cable was to be 
landed. Writing on 25th January 1870, the Telegraxffi Constnic- 
tion and Maintenance Comijany officially informed the governor of 
Queensland that it had received a contract from the British Aus- 
tralian Telegraph Comxiany to construct cables and land lines, to 
be laid between Singapore and Burketown, in North Australia.” 
The Construction Comjsiny deputed Commander Noel Osborn to 
negotiate with the Governments of South Australia and Queens- 
land in reference to the land line ; but on arrival in Adelaide he 
accepted the offer of the South Australian Government to construct 
and mainbiin a tele^ph line right across the continent from 
Poi*t Darwin to Adelaide, and Queensland was informed that the 
original })lan had been abandoned. Although the company was 
thtis saved the expense of making and maintaining the Port Dar- 
win-Burketown line, it was reganlod as having broken faith with 
Queensland, which had specially pushed on her telegraph system 
to connect with the propo^ lino. Owing to this feeling (^eens- 
landers have not always had the facilities for cheap cabling to 
Europe enjoyed by the other colonies, though the subsequent 
owners of the cable, the Eastern ComxianieB, wore in no way 
responsible for the act of their predecessors. 

A resolution in favour of the payment of members was carried in 
1871. In 1872 the first A^nt-General in London, Mr Richard 
Daintree, was appointed. The same year the liailways Act Amend- 
ment Act was passed, authorizing the construction of railways by 
private enterprise, land being offei^ as compensation for the outlay. 
Electoral representation was increased to 42 members. In January 
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1874 Mr Palmer rengued, and Mr Macalister came into power for 
two yearS) the moet im»>rtant meamire of his Government being the 
State Education Act of 1875, on which the present educational sys- 
tem is based. Both Messrs Mollwraith and Griffith were members 
of the Macalister ministiy, but the former resigned in October 
1874, owing to a difference of opinion as to a x>roposed land-grant 
railway from Dalby to Normanton. ‘ In 1878 Mr (afterwards Sir) 
James Francis Gam<!k first became a cabinet minister, joining the 
Douglas ministry as secretary for public works and mines. 

The governors of Queensland from separation to IDOl were : — 
Sir George Bowen (d. 1899) [1859-68] ; Colonel Samuel Wonsley 
Blackall (d. 1871) [1868-71] ; the Marquis of Nornianby (d. 1800) 
[1871-74]; Mr (afterwards Sir) William Wellington Cairns (d. 
1888) [1876-77]; -Sir Arthur Kennedy (d. 1883) [1877-83]; Sir 
Anthony Musgravo (d. 1888) [1883-88] ; Sir Henry Wylie Norman 
[1889-95]; Loiti Lamington [1896-1900]; Sir Herbert Charles 
Chermside [appointed 1901 J. 

Aelive FolUics, 1S79 to 1890. — On 21st January 1879 the first 
Mcllwraith administration came into jiower, and an important 
extension of local government was ono of the early measures pissed, 
divisional boards being formed to take charge of public works 
ill districts not included in tnuuicipalities. In the following 
scission, 1880, the Oiiposition, led by Mr Griffith, bitterly opiioscd 
the Government proposals on Kanaka labour, land-grant rail- 
ways, and a European mail service vid Torres Straits. The 
Governnjont, however, concluded on agreement with the Britisli 
India Steam Navigation Company for a monthly mail service 
lietween Brisbane and London for an annual subsidy of £55,000. 
The Kailway Companies Preliminary Act, giving the governor in 
council i>owcr to treat with persons willing to construct railways 
in return for grants of 8000 acres of land for each mile of rails 
laid, was also passed. This measure was generally unpopular, 
and no railways were built under its provisions. During the 
session Mr Griffith impeached the premier in connexion with 
contracts for the purchase of 15,000 tons of steel railww mctfils, 
and their carriage to the colony, made in London whilst Mr 
Mcllwraith was there in January 1880. A select committee in 
the colony, and afterwards a Royal Commission in London, sub- 
ao(|uontly reiiortod in the jn’emiers favour. The discovery of the 
celebrated Mount Morgan gold mine, and the initiation of artesian 
well-boring by Mr R. L. Jack, Government geologist, took place 
in 1881. In 1883 a great drought jirevailed, and the compulsory 
stoppage of jniblic works demoralized the labour market. Early 
in the year information roac;hod the colony that Germany proposed 
to annex a |)ortion of Now Guinea, which, together with otlier 
islands in the Pajiuan Gulf, was becoming of great strategic 
value to Australia; and the premier, fearing that it vrould 
thus Ikj lost to the empire, instructed Mr H. M, Chester, ix)lice 
magistrate at Thursday Island, to proceed to Port Moresby and 
take XK)8ses8ion of the unappropriated portion of tlie island in the 
name of the Crown. This act was afterward.s — ^to the indignation 
of Australia — rejiudiated by Lord Derby ; and, eventually, under 
the Berlin Treaty of 1886, England and Germany entered into 
joint t)OSScssion of that ))art of New Guine.a lying east of 141'' £. 
Ill July Sir Thomas Mcllwraith (created K.C.M.G. in 1882) w’as 
defeated by 27 votes to 16 on a pro])Osal to arrange for the con- 
struction of a land-grant railway from Charleville t(» the Gulf of 
Carpentaria. The general elections which followed were fought 
mainly oil the questions of coloured labour for the sugar ]ilaiita- 
tions and land-^ant railways. The Government w’as defeated, 
and Mr Griffith formed his first administration. Ltiler in the year 
the premier drafted the Federal Council Act at Sydney, and 
through his efforts Queensland eventually joined the Federal 
Council of Australasia. In 1884 a 10 million Loan Act was jiassed, 
intended to secure continuity in borrowing for railway construction, 
but many of the lines specified were unsurveyed. According to 
the view now generally held in Queensland, this loan seriously 
hampered the colony in after years. In 1887 the number of 8^*ats 
in the Assembly was increased to 72 (the present number), and 
wveral reforms were oilected in the public seiwicc, notably the 
establishment of the doiMirtmont of agriculture. At the general 
elections in 1888 Sir Thomas Mcllwraith w’as returned fiir North 
Brisbane, defeating Sir Samuel Griffith (who had been created 
K.C.M.G. in 1886) by a largo majority, and resumed office as 
premier and leader of the “National Party.” 111-hoaltli, however, 
soon compelled him to leave the colony, and he was succocde<I 
by Mr Boyd Dunlop MoreheAd. Sir Thomas Mcllwraith’s inflex- 
ible nature was evidenced all through his jnihlio life. On ^ the 
death of Sir Anthony Musgravo in Brisbane in 1888, he maintained 
that the Government should bo consulted os to the aiipointment of 
the new governor. Lord Kmitaford declined to acce[)t this view’, 
and appointed Sir Heniy Blake. The premier formally iirotested, 
and a aeadlock ensued, which was only removed by the resignation 
of the governor-designate. In 1889 jwiyraent of members at the 
rate of £300 a year, plus Is. 6d. jicr mile travelling oxtienses, was 
ostablidied. In 1890 a fliiancial crisis arose. Sir Thomas 
Mollwraith had returned to the colony and dissociated himself 


1 the situation with Sir 

Samuel Gntiith, and a waiit-of-coulideucc motion was nearly 
®“.*. i,- “J Moreho^ resigned, and a ooaUtion ministry, 

with Sir Samuel GnOith as premier, chief secretary, aiid 
attorney-general, and Sir Thomas Mcllwraith as treasurer, was 
foriiied. An agitation for the separation of Queensland into two 
or three separate colonies—montioned as early as 1866— was very 
marked duniig this period. It took formidable sliaixj at Towns- 
ville in 1882, the cliief argmneut in its favour being that the 
north and central districts did not got a lair share of Die public 
expenditure. Delegates were sent to London on several oeeasions 
to interview the Colonial Secretary, but siusccss did not attend 
tliose direct aiqjwils. Sir Samuel Griffith’s Decentralization Bill of 
1890, which proiHised to er(‘et seimrate legislatures in the three 
divisions with powers of local govenmient, was a blow to sciiara- 
tionists, and the agitation gradually disaj)] wared. 

The Labour Parly in Politics, 1890 to The decade from 

1890 to 1900 was chiefly notable, ajiart from the accomidisbment 
of Federation, for the rise of the Labour jiarty as a jwwer in 
politics and the gradual disapiicaranco of the Sfpiatter as a 
dominant factor. In 1890 tlio old opponents, Sir Samuel Griffith 
and Sir Thomas Mcllwraith, were still working side by side. The 
revenue for the year fell sliort of the estimates by half a million 
sterling, and a lieavy accumulated deficit had to be grappled with 
by Parliament. Sir Thomas Mcdlwraitli, the tn*asurer, jiroposed 
a dividend tax and other im^wsts, w’hich were agreed to, and a 
Treasury Bills Act authorizing an issue of £fi00,00() was also jjassed. 
A Constitution Act cshiblishing triennial Parliaments, in jilaec* 
of quinquennial, whitih had liiiherto existed, also went through. 
In Aii^st the gi*oat maritime strike spread to Brisbane, and 
crippled trade and commerce for several mouths. In 1891 a loan 
for £2,500,000, wdiieh 'was issued in London under the auspices 
of the Batik of England, failed. Sir Thomas Mcllwraith refici^tcd 
strongly in Parliament on the conduct of the Bank of England, 
and the governor of the Bank wrote to Sir James Garrick, the 
agent-general, protesting against Sir Thomas Mcllwraith’s stak- 
ments, and breaking olf relations with the colony ; but mutual 
explanations afterwards healed the breach. 

Litigation was initiated by the London board of the Qiieeiislaud 
Investment and Laud Mortgage ( V>m|HLiiy against the Queensland 
directors, on the ground that they had made advances without 
taking adequate siwurity. The. case W'as tric'd by the chief 
justice, Sir Charles Lillcy, in 1891 and 1892, the defendants 
being Sir Thomas Mellwraitli, Sir Arthur Palmer, tlien priuiident 
of tile Legislative Council, and Messrs F. 11 . Hart and E. R. 
Drury. The judge submitted 143 questions to tlio jury, and 
though these were answered generally in favour of the defendants, 
judgment was entered largely for the plaintiffs. On appeal, heard 
licforc a specially constituted court, presided over by the late Sir 
William Windoyor of New South Wales, this judginent was 
reversed, with costs. Lack of cmjdoynient and a disastrous strike 
of hush workers xiaralyscd the colony in this year. The strike 
began in January at Logan Downs station, where 200 shearers 
refused to sign the Pastoralists’ Conveiitioii agreement. This 
strike was remarkable for the determined and aggressive altitmlc, 
of the men, ami the firm, though conciliatory, manner in whi(?b it 
■was liaiidled by Mr (afterwards Sir) Horace Tozer, the colonial 
secretary, who liad to provide military forces and artillery to hf»ld 
the strikers in check. The trouble lasted many inontbs ; and 
after it was over a farcically planned plot to seize the central 
district and jinKdaini a rejmblic was revealed in the Priifba7te 
Courier. As an outcome of Ibis strike, “New Australia” — a 
settlement on communistic lines — was founded in Paraguay. 
About 500 bush W'orkers, larply rccniited from Queensland, 
joined the scheme, and sailed from Sydiic*y in the bar<iue lioyal 
Tar in 1893, under tlie leadersliij) of william Lane. The experi- 
iiient failed disastrously, and in later years the Queensland 
Government jwdd the passage's of many of Dm men ba<‘.k to the 
colony. The year 1892 was one of gloom and dejirc'ssion : vrant of 
money interfered with jmblic works, and tlic jinp'nding .stojjpage 
of Kanaka labour and the low jiricc of sugar almost ruined tlic 
jdanters. Sir Samuel Griffith tlieii aiinounecd his eouversion tf» 
the jiolicy of continuing Kanaka labour for tlie sugar plaiitafions, 
and also of land-grant railways. An Act was jwissed antlmrizing 
agreements with e.oinj)anies for the extension of tlie trunk lines 
on this j»rinci])lc ; but the measure' was nnjKipnlar, and m» trans- 
actions under the Act are recorded. Financial deju'ession ri'jiehed 
its height in 1893 : tlie salaries of ministers and civil .servants were 
reduced, anil drastic retrcin'limcnts were made in every depart - 
ment. In February 107 imdies of rain fell at the head of Die 
Brisbane river, and oiioimous losses were caused by the resulting 
floods ; several ves-scLs inelmling the Queensland Ooveninieut 
emOyont Paluma, were washed into the Brisbane Botanie (oir<Ien.M, 
and left high and dry when the waters sulwided. A seeom flood 
followed hard on tlie heels of the first ami caiLsed in rther losses^ 
Rockliamjiton, Bow«n, To«-nsviIlo, and olliw I*''*'™ f" 
Boverely flooda. Oii IStli March Sir Samuel Onffitli mui 
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ffazettod chief justice, and on the 27th Mr (afterwards Si^ Hugh 
M. Nelson b^ame premier and treasurer, and Sir Thomas 
Mcllwraith chief secretary and secretary for railways. Parliament 
was dissolved on 8rd April, and after the general elections the 
ministry returned with 38 supporters, against Labour, 16, and 
Opposition and Independent, 18. During the mouth se^ral 
financial institutions suspended jiayment, and on 16th May 
iJie Queensland National Hank closed its doors. Parliament was 
hurriedly summoned to deal with the financial crisis and the 
question of the Government funds hold by the Queensland National 
Bank. Treasury notes, issued against coin held by the tr^surer, 
were made legal tender throughout the colony ; an iasuo of 
£1,000,000 Treasury bills to retire the Treasury notes was 
authorized, and a series of Acts dealing with the susjieuded 
banks were passed. To assist the unemployed, labour and co-oj»era- 
tive communities were startcKl, but proved failures. An impetus 
was given to the sugar industry by the Sugar Works Guarantee 
Act, whi<!h authorized the treasurer to guarantee debentures 
issued by companies for the erection of sugar mills and plant. In 
1894 little legislation was achieved, the ijolicy of the Government 
being dirticted towards national rehabilitation. In 1896 Sir 
Thomas Mcllwraith left the (jolony for London, where he died 
on 17th July 1900. Sir James Gamck, agent-general, retired in 
1895, and Mr Charles Shortt Dicken, who had acted as secretary to 
the agency since 1880, was gazetted acting agent-general, and 
held Uie position until the appointment of Sir Henry Norman 
as agent - general in November 1896. Mr Dioken was also 
acting agent - general during the interregnum which existed 
between the resignation of Sir Henry Nonnan and the appoint- 
ment of Sir Horace Tozer in 1898. At the general election of 
1896 the Labour party slightly improved its jiosition. In that 
year a committee of investigation reported a heavy deficit in the 
affairs of the Queensland National Bank, and made ceiiain recom- 
mendations. In 1897 the bank was reconstructed a second time 
upon terms very favourable to the institution. An Act was 
passed granting powers to a comjtaiiy to <ionstruot a railway from 
the rich mining district of Chillagoo to the terminus of the Cairns 
railway at Maroeba ; at the end of fifty years the State will have 
the right to acquire the line. In April 1898 the Queonslanddtorn 
stetesman, Mr T. J. Byrnes, whose early death in the following 
September was lamented throughout Australia, succeeded Sir 
Hugh Nelson as premier. The late Mr (afterwards Sir) J. K. 
Dickson, Mr Robert Philp, and the late Mr J. Vincent Chataway, 
the latter an authority on the sugar industry, were members of 
this administration. On 24tli October the trial of the three 
ox-directors of the Queensland National Bank, Messrs F. 11. Hart, 
B. D. Morohead, and A. B. Webster, was commenced. The 
prosecution was instituted by the Govtirnmout, on the advice of 
throe barristers to whom the reiwrt of the committee of investiga- 
tion into the affairs of the bank, which sat in 1897, was submitted. 
After a trial lasting 12 days, a voidict of “Not guilty” was returned. 
Proposals for the acquisition of 260,000 acres of land in Now 
Guinea, made by a syndicate of London ca])italists, were provi- 
sionally agreed h), but were eventually rejected, owing to a ))opular 
outcry raised in the colony and in New South Wales and 
Victoria. 

Federation was a burning question in the neighbouring colonies 
during the year, but Quoohslanders generally took little interest 
in the movement, and the colony w'as not represented at the 
Federal Convention at Melbourne when the Cornniouwealth Bill 
was passed. In 1899 Mr Dickson, who had succeeded Mr 
Byrnes as premier, was enlisted on the side of tlie “ Billitos,'* and 
in June of that year an Enabling Bill was passed. In September 
the Referendum supported the Act by the narrow majority of 
7492 votes on a poll of 69,484. Towards the end of the second 
session the ministry narrowly escaped defeat on the Railway 
Standing Committees Bill, and resigned. Mr Daw^son, leader 
of the Labour OpjKisition, then formed a ministry, and held office 
from 1st December to 7th December 1899. He was then defeated 
on a motion by Mr R. Philp, and I'esigned, and Mr Philp became 
premier, and was in power wlien Queensland joined the Common- 
wealth. The year was sliadowed by the continuance of a terrible 
drought, 'wdiich towards the end of 1900 became so aggravated 
that the revenue began to fall off, owing to decreased receipts from 
railivays and land. In that year Mr Philp's chief policy was the 
jiassing of legislation to |>enait of the construction of railways by 
private enterprise. The Labour party offered vigorous opposition ; 
but notwithstanding this a certain amount of progress was made. 
The Government appointed Dr Maxwell, an American sugar 
expert, to sufiorintend the sugar industry in the colony ; a State 
8(diool of mines was established at Charters Towers; and the 
(compulsory clauses of the Education Act were put in force for 
the first time. Another Act of importance was the establish- 
iiiestof a Government land bank. A powerful agitation for tlie 
esctensioii or renewal of the leases of pastoral lands was raised, but 
no laidUlation resulted. A suggestion that Sir Samuel Griffith 
sKoalo^ti^ the chief Justiceshiii, on a pension of £1750 
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a year (to be reduced by any emoluniente received), to enable 
liim to enter Federal politics, fell through. Some imjiortaut 
discoveries of coal were made during the year, and dredging the 
noriJiern rivers for gold became an established industry. jSlr J. R. 
Dickson represented the colony in London at the conference of 
Federal delegates in 1900, when the final details of the Common- 
wealth were settled. Early in 1901 he was created K.C.M.G., 
but died somewhat suddenly, at Sydney, on 9th January of that 
year, slioiily after he had been made a member of the first Federal 
ministiy. 

Ali^n Immigration , — ^The geographical position of Queensland, 
with almost half her territory lying withm the tropics, has been 
fruitful in public questions bearing upon the immigration of 
Asiatics and South Sea Islanders. The lands lying along the 
northern coast are well suited for the cultivation of sugar, coffee, 
and other tropical produce, to otow which, profitably, cheap laWr 
is required. The working dosses of Queensland have always 
objected to the jiresonco of coloured aliens, and successive Govern- 
ments have legislated against indiscriminate immigration into the 
colony. In 1876 Governor Cairns reseived an Act imposing certain 
disabilities upon Chinese working on gold-fields. In that year a 
poll tax of £10 was imposed ujion Chinese arriving. In 1884 
another principle was adopted : mastei's of ships were only allowed 
to carry to Queensland })orts one Chinese for eveiy 50 registered 
tons, and the poll tax was increased to £30. In 1888 Queensland 
took the lead in summoning an intercolonial conference on Chinese 
immigration, the outcome of which was the adoption of uniform 
legislation : in the Queensland Act passed that year the main 
provision was that only one Chinese for every 600 remstered tons 
should be permitted to be carried to the colony from Chinese ports. 
The |>oll tex was then abolished. This Act was also reservea, but 
received the Royal Assent on 5th February 1890, after slight 
modification had been made. 

Treaty arrangements with Ja|>aii had been carried through by 
the Im|)erial Government, at the initiation of Queensland, under 
which the Japanese Government undertook to prevent the 
emigration of coolies to the colony ; and a Pearl Shell Fisheries Act 
was passed in 1896 placing restrictions uiion the acquisition of 
vested inteix'sts in the industry by Jajiancse and other aliens. At 
Federation eight Acts— two Imperial and six local — regulated the 
impoiiation of Kanakas from the South Seas : that of 1880 was the 
basis of the system under which Kanakas wore recruited in the islands, 
brought to the colony in schooners, employed there, and rotunMxi 
to their homos at the end of their three years* engagements. The 
1884 Act confined Kanakas to field work. In I)ecembcr 1884 a 
Royal Commission was appointed, consisting of Messrs W. Kinnaird 
Rose, J. F. Buckland, and Hugh M. Milraan, to report upon the 
system of recruiting Kanakas. Following the rq)ort of tlie 
Commission, wdiich vras in effect that many islanders had 
been recniited “by force and fraud,*' Sir Samuel Griffith, then 
premier, introduced the important Pacific Island I-iabourers 
Amendment Act of 1886, which stop^wd the importation of 
Kanakas after 1890. It was — and is— an article of faith with tlie 
vrorking classes that white laliour could be utilized for sugar 
cultivation. Yet from the passing of the Act the sugar industry 
began to decay, no fresh capital was put into it, plantations 
dwindled down in value 60 to 75 per cent., mills were closed, and 
the magnificent industiy threatened te die out. Sir Samuel 
Griffith, lieing converted by these signs of the times fi*oin his 
position that sugar could flourish in the colony without coloured 
labour, issued on 12th Febmarv 1892 his “Manifesto to the 
People of Queensland,*’ in which he acknowledged that to prevent 
the collapse of sugar-growing it was necessary to resume the 
immigration of Polynesians. This manifesto vras the forerunner of 
the 1892 Act, which reintroduced Kanaka labour. After 1892 no 
further legislation on this subject was juissed, and the recruiting of 
South Sea Islanders took place on a reduced sc'ale. The Kansas 
in the colony in 1900 numbered 8796, and the Chinese 10,000 ; the 
whole of the coloured aliens represented only between 4 and 5 jicr 
cent, of the ]x>pulation. 

Land Legislation , — In Queensland's early days, with the pre- 
dominance of the squatting chiss, the lands were freely leased in 
large blocks for sheep and cattle grazing. It was the squatter who 
funiished 50 jier cent, of the ]jublic revenue with his rents, and 
who opened up the groat interior by his pioneering enterprise. 
As, however, j^pulation increased, the necessity for the a^^oul- 
turist arose, and it became requisite to legislate in the interests of the 
small holder. Successive Queensland Governments have had some 
of their hardest work in adapting their land legislation to the needs 
of the community, recent policy being to reduce large estates and 
place the cultivator on the soil. At separation from New South 
Wales the holding of land was regulated by Orders in Council, 
under an Imjicrial Act of 1846 : untransferable leases of “runs” for 
fourteen years were issued, ^e minimum size of the run was 
measured in sheep-carrying capacity— 4000 sheep being the least 
number, and £10 the minimum rentl' The lessee uras able to buy 
up his holding in blocks of 160 acres at a time, £1 per acre being 
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the miuimiun price, and was entitled to a renewal of his lease at 
its exviry. Th^e niinimuiu lease principle shut out the siuall 
agriculturist. The first leading Acts passed by Queensland were 
the Grown Lands Alienation Aetof 1868, dealing with the settled 
districts, and the Pastoral Leases Act of 1869, dealing with the 
unsettled districts—these divisions were fixed by the first-named 
measure. The ** resumption” principle was introduced by the 
1868 Act : lands in the settled districts wore resumed after twelve 
months from the pacing of the measure, and lessees w-ere granted 
leases of half of their holdings for ten years ; the other moiety w'os 
thrown open for settlement. The 1869 Act granted new leases for 
twenty-one years at practically the same low rentals, but 10 i»ei‘ 
cent, was added toj^&o rent after each period of seven years ; the area 
of a run was fixedat from 25 to 100 souare miles. This Act greatly 
pleased the ^natters. In 1884 the Dutton Act was passed Its 
importance lies in its dealings vrith the 1869 Act leases : on their 
expiry the State resumed from ono-quarter to onc-half of the area 
as Crown lands, which were thrown oiMJii to selectors, and new 
leases from ton to fifteen years were granted for the balance. 
Grazing farms (20,000 acres) and agricultural farms (1280 acres) were 
established. This measure was very untnipular with the squatters. 
With the Act of 1807 it forms the basis of the existing laud 
regulations of (juoousland. Under the 1897 Act the X)assing of the 
land into tho hands of agriculturists was further marked by the 
croatiou of agricultural homesteads (160, 320, or 640 acTes), 
grazing homesteads (20,000 ocires), scrub selcttioiiR (10,000 acres), 
and unconditional selections (1280 acres). Some of those classes of 
selections could be purchased right out, and all w^ero leased 
at extremely moderate rates. Sales of (-.ountiy lands were 
established. Two measures were passed in 1894 and 1897 — the 
Agricultural Lauds Purchases Acts —under which the State was 
authorized to purchase suitable estates ot‘ sj^ocially fertile land 
already alienated, to bo cut up and thrown open as agiicultural 
farms. These measures confirmed (Queensland’s determination to 
encourage agriculture. Owing to the expiration of ])astoral leases 
and the fact that no legislation existed for their renewal for a term 
long enough to encourage the investment of capital, a formidable 
agitation prevailed in the (ioloiiy, the lessees bitterly complaining 
of the uncertainty of their tenure. Tho British Austrahtsian 
Sociotv W’as formed in Groat Britain, to protect the interests of 
British capital Invested in tho pastoral industry in Queensland. 
In 1900, out of the total Queensland area of 427,838,080 acres, 
no less than 411,793,786 acres remaiuod in tho liamls of the State 
unaUouated. (j, x. cb.) 

Qll60nStOWI1| a seaport, urban sanitary district, 
and imjjortant naval station, in the county of Cork, 
Ireland, on the south side of the Creat Island in Cork 
harbour, 13 miles east-south-east of Cork by rail Of 
late years tlie local authorities liave exjiended large sums 
of money in widening the streets, providing public baths, 
and improving tho w'ater supply. Tlie harbour contains 
three islands — Spike, tho liocky Island, and Haulbowline, 
where extensive docku have been erected by the Govern- 
ment. ropulatiou, about 9000. 

QuoenstbWIly a town of Cajje Colony, in the 
upper valley of tho Great Kei river, about midway between 
East London and Aliwal North, with both of whicli places 
it is connected by rail. It is well situated in the abundantly 
watered and fertile dLstrict l^etwcen tho Great Winterberg 
and Stormlxirg ranges, which was formerly inhabited by 
the Tambuki branch of the Anui-Xosa KaflFres. Queenstown 
is a prosperous agricultural centre, with a population which 
rose from about 2500 in 1887 to over 3000 in 1900. 

Quelima.n0, Kilimank, or SIo Martinho de 
Quelimane, a town of Portuguese East Africa, capital 
of the district of Zambezia, 14 miles above the mouth 
of tho river Bons Signaos, with anchorage in the stream in 
over 30 feet of water. It has a trade in coj)ra, almonds, 
sesamum, indiarubber, coftee, wax, ivory, and skins, and 
produces rice, millet, and beans. The trade aggregates 
barely £200,000 per annum. Soap and oil are manufac- 
tured here. Population, 3000. 

QuolpSirt (Chai-ju), an island used by Korea as 
a penal settlement, situated in 126“ 10' to 126“ 57' E., 
and 33“ 11' to 33“ 35' N. It is 40 miles from east to 
west and 17 from north tf) south. It rises gradually from 
the sea-board, is heavily wooded, and is cleared for cultiva- 
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tion to a height of 2000 feet. There are several crateriform 
hills, and Hali San (Mount Auckland) has an altitude of 
6558 feet. Tho island is entirely volcanic, and tho soil is 
finely disintegrated kva. Broken black lava forms the 
beach, and blocks of it are tho universal building material. 
There is no good drinking water. There are no good 
liarbours, and the only anchorage for krge vessels is 
Tai-chong, or Yung-su, at the east end, with from 9 to 13 
fathoms of water. 

Populatifyii aiid Imlustries. — The officially estimated 
popuktion is 100,000, Korean by race, language, and 
costume. There are 3 magistracies and 90 villages. Thc^ 
valleys and slopes are carefully cultivated in fields divided 
by stone walls, and produce beans, jxsas, sweet poUitoes, 
“ Russkn turnip radish,” kirley, a little rice, and millet, 
the last l)cing the staple article of diet. Nuts, omnges, 
limes, and plums are grown. Small but strong ponies 
are bred for export, and small cattle and pigs for home 
use. Apart from agriculture, the industries consist in 
the matiufactunj of tine bamboo hats and mats, and 
wooden combs for export and local usi;. Eor tishiiig the 
islanders use double-docked raft boats, similar to those of 
southern Formosa. Their lucrative pearl fisheric^s have 
been practically monopolized by the Jaj)anese, who use 
prop(!r diving api>aratus. A valuable product is a species 
of clam, the shell of whicli furnishes a 8j)ecially iridescent 
moih(‘r-o*-pearl, which the natives barter witli the Japanese 
for inlaying lacquer. European goods are not inq)orted, 
but Japanese articles tind ready barter. There are no 
markets, and only a very few poor shojis. 

CapiUd, — Obu-song, the cajwtal and seat of Government, 
a few miles from Port Pel to, has a black kva wall 25 feet 
high, with three gates and towers ; an imposing audicnce- 
haU in (Jhinese style ; and a great bell tower, with a fiiu; 
bronze bell, sounded to drive off ‘‘evil dragons.” Its 
jK^puktion is estimated at 16,000. The governor has a 
hereditary army for coercive purposes. The uniform is a 
coinpleb. suit of mail, with a helmet, from which leather 
curtains fall over the shoulders. The weapons are equally 
antique, Pelto has ancient breakwat(jrs for the protection 
of small boats, erected, many believe, by the Mongol 
conqueror, Khubki Khan, who in 1273 built on Quel])art 
100 ships for the invasion of Japan. 

Flora and Fauna, — These are scarcely yet investigated. 
Pines of thrtje 8i)ccies, junipers, larches, oaks, maples, 
willows, and the Thuja Orientalis, liave bijcn identified. 
The known fauna coiiqirise boars, bears, deer, swans, 
geese, pheasants, and quail. The roads are scarcely 
passable bridle tracks. Quelj)art was introduced to 
European notice by tlui Dutchman, Hendrik Hainil, who 
was shipwrecked there in 1653. (i. l. b.) 

Quentalp Ant hero de (l 842-1 «91), Portu- 
guese ]>oet, was born on the island of St Michael, in tlie 
Azores, 18th A])ril 1842. He studied at the Uiiivtirsity 
of Coimbra, and soon distinguished himself by unusual 
talent, as well as turbulence and eccentricity. HtJ began 
to vrrito poetry at an early ago, chiefly, though not entirely, 
devoting hinistdf to the sonnet. After the j>ublicatioii of 
one volume of verse, he entered with great warintJi into 
the revolt of tho young men whicli dethroned (Jastilho, the 
chief living poet of the elder generation, from his place as 
dictator over modern Portuguese literature. Ho then 
travelled, engaged on his return in jioHtical and socialistic 
agitations, and found his way through a series of <lis- 
appointments to tho mild jiessimism, a kind of Western 
Buddhism, which animates liis latest fKietical productions. 
His melancholy was increased by a hiqielefls s]»inal dis- 
ease, which after several years of retirciuciit from tw 
world, eventually drove him to suicide in his native island. 
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11th September 1891. Anthero stands unquestionably at 
the head of modern Portuguese poetry after the unrivalled 
Jo&o de Deus. His principal defect, in a strictly poetical 
point of view, is monotony — his own self is his solitary 
theme, and he seldom attempts any other form of composi- 
tion than the sonnet. On the other hand, few poets who 
have chiefly devoted themselves to this form have produced 
so large a proportion of really exquisite work. The com- 
paratively few pieces in which he either forgets his doubts 
and inward conflicts, or succeeds in giving thetn an 
objective form, are among the most beautiful in any litera- 
ture. The purely introspective sonnets are loss attractive, 
but equally finely wrought, interesting as psychological 
studies, and impressive from their evident sincerity. His 
mental attitude is well described by himself as “ the effect 
of Gernianisui on the unprepared mind of a Southerner.” 
He had learned much, and half-learned more, which ho 
was unable to assimilate, and his mind l)ecamo a chaos of 
conflicting ideas, settling down into a condition of gloomy 
negation, save for the one conviction of the vanity of 
existence, which ultimately destroyed him. He will live 
not more by the beauty of his style and diction than by 
the truth of self-portraiture. As a prose writer he dis- 
played almost eciual ability, but the same want of balance 
and sound judgment. A healthy participation in public 
affairs might have saved him, but ho seemed incapable of 
entering upon any course that did not lead to delusion and 
disap];)ointment. The great popularity acquired, notwith- 
standing, by poetry so metaphysical and egotistic is a 
striking testimony to the artistic instinct of the Portuguese 
l)eople. Much of the charm necessarily evajwrates in 
translation, yet Qiiental has been ably rendered by Mr 
Edgar Prestage in English and by Dr Storch in German. 

(K. «.) 

QuorAtftro* Arts a state of Mexico, bounded 
on the N. by San Luis Potosf, on the E. and N.K by 
Hidalgo, on the S.E. by Mexico, on the S. by Michoacan, 
and on the W. by Guanajuato. Area, 3558 square miles. 
Population (1879), 203,250; (1900), 228,489. The trade 
of the state may be estimated at about $10,000,000 
(Mexican currency) a year, and consists principally of 
cereals, fruits, jerked moat, and mineral products. The 
Mexican Gentral Railway traverses the state, and there are 
numerous tramway lines. The capital, Queretaro, or Dis- 
trito del Centro, with a ix)pulation of 31,576 (1895), is 
situated some 134 miles from the city of Mexico. Besides 
its commercial importance, this city is interesting histor- 
ically as the birthplace of Mexican independence, and the 
last refuge and place of execution of the enqHsror Maxi- 
milian. It hfis fine public buildings, among which the 
Federal Palace and the Government Palace (both built 
of basalt), the Municipal Palace, the Cathedral, and the 
liistoric Iturbido Theatre should bo mentioned. An excel- 
lent aqueduct, 5 miles long, suj)plies the city with water. 
Amongst other important towns are San Juan del Rio 
(9040 inhabitants), Landa (6324), Ahuacatlan (5929), 
Jalpdn (5131), and Tollman, noted for its opals. 

S uesada y Matheus, Jenaro de (isis-^ 

), 1st Marquis of Mira values, Spanish soldier, was 
born at Santander, 6th February 1818. He was a son of 
General Vicente Quesada, a Conservative ofliicer who was 
murdered and atrociously mutilated in the streets of Madrid 
by a revolutionary mob in the early days of Queen Isabella’s 
reign. As Ques^ belonged to an ancient family con- 
nected with the dukes of Fernan Nunez, he was made a 
cornet when only six years old, was educated at the 
seminary for nobles, and in 1833 was promoted lieutenant 
in the let Foot Guards. He served from 1833 to 1836 
against the Carlists. When his father was assassinated in 


1836 he resigned, went to France, got employment in a 
merchant’s office, and was only induced to return to the 
army in 1837 by his relatives, who got him a company in 
the guards. He distinguished himself often in the Carlist 
war, but his promotion was slow, and he declined to have 
anything to do with |iolitics. He confined liimself to his 
duties as a soldier, always fighting on the side of Govern- 
ments against Carlist, Republican, and Progressist risings. 
He only became a general of division in 1853, and at the 
head of the Madrid garrison ho fought hard in 1854 to 
avert the triumph of Espartero, O’Donnell, and Dulce, 
who publicly recognized his gallant conduct. When the 
war in Morocco broke out. Marshal O’Donnell gave 
Quesada the command of a division, which played so 
conspicuous a part in that campaign and at the battle of 
Wad el Has that its commander was made lieutenant- 
general and grand cross of Charles HI. He was director- 
general of the Civil Guard when the military rebellion of 
22nd June 1866 broke out in Madrid, and after he hod 
been wounded in the leg he remained at the head of the 
loyal troops until the insurgents were crushed. He did 
not accept any military post during the revolution ' until 
Marshal Serrano in 1874 offered him the direction of the 
staff, and he only acc€^.pted it after clearly stating that he 
was a royalist and i)artisan of Alphonso XII. In his long 
and brilliant career he never swerved from his steadfast 
resolve never to be mixed up in any political or military 
intrigues or pronunciamientos — to use his own woi-ds, “ not 
even to restore my king.” As soon as the king was re- 
stored, the Government of Senor Canovas made Quesada 
first general-in-chief of the army of Central Spain, and in 
February 1875 general-in-chief of the army of the North. 
With the assistance of another officer who also had never 
dabbled in pronunciamientos, General O'Ryan, Quesada 
restored discipline in the armies confronting Don Carlos, 
and for twelve months concerted and conducted the 
operations that forced the pretender to retire into France 
and his followers to lay down their arms. The Govern- 
ment confided to the marquis of Miravalles the difficult 
task of ruling the northern provinces for several years 
after the war, and he succeeded in conciliating the sym- 
pathies of the Basepes and Navarrese, though the penalty 
of their last rising had lieen the loss of most of their 
ancient liberties or “ fucros.” Quesada was made marquis 
of Miravalles, grandee after the war, minister of war in 
1883, and senator. Though he was a strict, stern dis- 
ciplinarian of the old school and an unflinching Con- 
servative, Catholic, and royalist, even his political and 
military opponents respected him, and were proud of him 
as an unblemished type of the Castilian soldier and 
gentleman. He died at Madrid, 19th January 1889, and 
was given full military honours. (a. e. n.) 

Qll0tt£^ a district and town of Baluchistan, rose to 
prominence in 1876, when Sir Robert Sandoman founded 
a residency there, and first represented the Government of 
India as the practical ruler of Baluchistan. The name is 
a variation of the word hwat-koty signif 3 ring a fortress, 
and the place was locally known as Shdl Kot till adopted 
officially as Quetta. The name is doubtless derived from 
the fortified “Miri” or mound, which is the dominant 
})Osition on the plain whereon the present fort now stands, 
and beneath which the old town clustered formerly. This 
prominence is doubtless one of those dead mud volcanoes 
with which Baluchistan abounds. There are some on the 
Baluch coast still in active operation. The cantonment and 
civil station of Quetta, which now cover on area of many 
square miles, and are ever extending their borders, stand 
in the open plain at a height df about 5500 feet above 
sea-level, within a ring of gigantic mountain heads (such 
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as Takatu, Murdar, and Chiltdn) which overlook it from a 
height of over 11,000 feet. To the north-west the view is 
open across the base of the Peshin valley to the Khojak 
and Kandahar. Southwards is the open valley leading to 
the Bolan Pass, traversed by the railway. North of Quetta 
is the open plain leading to Peshin and the Harnai, also 
traversed by the Sibi-Peshin line of railway, which jiasses 
through the fortifications. These defensive works, stretch- 
ing from the base of Takatu to the foot of the Mashelak hills 
on the westi bar the way to advance from the Khojak. 
The actual line ^f valley which contains Quetta and the 
BoUn was originally rented from the Khan of KaUt on 
terms which were changed in 1882 to a quit-rent of 25,000 
"rupees per annum, and a further comijensation of 30,000 in 
lieu of transit duties in the Bolan. This j)erix.‘tual leasehold 
was afterwards extended so as to include Nushki and give 
the Government of India the command of the trade route to 
Sistan. The Quetta district is now administered, together 
with the assigned districts of Peshin, Tal Cbotrali, and 
Sibi (assigned by the treaty of Gandaniak as being nomin- 
ally Afghan territory) by a regular staff of civil officials, 
louring the last quarter of the 19th century Quettii grew 
from a dilapidated group of mud buildings, with an in- 
ferior bazaar and a few scattered remnants of neglected 
orchard cultivation, into one of the most ixipular sUitions 
of the Indian service. A residency was followed by a club- 
house, and by public buildings of all descriptions, sciliools, 
hospitals, and a first-class market-place in the civil station. 
Drainage, irrigation by artesian wells, and railways followed 
the extension of military occupation. The Yorktown 
quarter, the high, level end of Quetta, sprang into exist- 
ence, taking its name from its first occupants, the Yorkshire 
Light Infantry. This rapid evolution has been chiefly due 
to the energy and foresight of Sir llobert Sandeman, with 
whose name the history of Quetta must be over associated. 
Quetta is already the trade mart for western Afghanistan, 
eastern Persia, and much of central Asia. 

Indian Survey Itcports, 1878 to 1898. Calcutta. — Thornton. 
Li/e of Sir Robert Sandeman, liondoii, 1896. (t. il. H*.) 

QuOZAltondnSfOf capital of a department of 
Guatemala, Central America, and the second town of the? 
republic, is situated on the northern slope of the Cerro 
Quomado volcano, on a high plateau (7700 feet), watered 
by the Samala, 75 miles west-north-west of Ciuatemala, 
and 35 north-east of its port, Chami)erico. A railway is 
projected to connect it with San Felipe, the actual terminus 
of the lino which runs inward from Chain|>orico. The 
town is the centre of the trade (in coffee, sugar, and 
cereals) of western Ouatcmala, and it has also cotton and 
woollen manufactures. There are several iniijortant educa- 
tional establishments, including schools of law and of 
medicine, a school of art, and higher-class schools for l)oys 
and girls. Under the name of Xenahu or Xelaluh it was 
an Indian town before the conquest. From 1 838 to 1 840 
it was the capital of the throe dei>artments of the plateau 
— Quezaltenango, Solola, and Totonicapum — which during 
those years combined to form an indoptmdent republic. 
Population, about 27,000, a largo pro|)ortion being Indians. 
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QullOfl, a seaport town of India, on the Malabar 
coast, in the state of Travancore; situated in 8'* 53' N. 
and 76* 36' E. Population (1891), 15,375. Formerly 
a British cantonment; now the hcadquaiters of the Tra- 
vancoro army, with a subsidiary battolion. There is a 
cotton mill, with 25,000 spindles, employing GOO hands. 
It is proposed to construct a railway across the hills from 
TinnevelJy. 

Quineyi a city of Illinois, II.S.A., capital of Adams 
county. It is situated in 39" 55' N., and 91" 25' W., 
on the cast bank of the Mississippi river, in the western 
|iart of the state, at an altitude of 481 feet. It is 
built largely on the river bluffs, is regularly laid out, is 
divided into seven wards, has a water-supply punqKid 
from the river, is well sewered, and its business streets 
are paved with brick. ThriiC railways enter the city, the 
Chicago, Burlingt/on, and Quincy, the Omaha, Kansas 
Chty, and Eastern, and the Wabash ; and these, with boats 
on the river, give it a large trade. It has prominence 
as a manufacturing place. In 1890 there were 394 
manufacturing establishments, emi>loying 5 1 1 0 hands, and 
having a total capital of $0,554,810. The ]>roduct was 
valued at $10,395,102. The princiiMil items were Hour, 
foundry and machine - shop products, carriages and 
waggons, anil ])acked meats. In 1 899 the assessiHl valua- 
tion of real and personal prot»ei*ty ^\as $4,020,353, 
indicating a veiy low' rate of assc^ssinent. 'The net debt 
of the city was $1,148,415, and the rale of taxation was 
$77.20 i)er $1000. Population (1890), 31,494; (1900), 
36,252, of whom 4901 were foreign -born and 2029 
negroes. There were 11,543 ]>crs(>ns of school age (5 
to 20 years). Of 10,270 males 21 ye^irs of age and over, 
391 were illiterate (ciaiJd not writo). 

Qllincyi a city of Norfolk county, M assaehusetis, 
U.HA. It is on the soutl\ shore of Ikmton buy, a few 
miles soui/h-east of Boston, in the easteni i)art of the state. 
It w^as incoriHjrated as a city in 1888. It is in great 
nieasui-e a residential suburb of Boston, but is noted also 
for its quarries of Quincy marble, which is widely used as 
a building stone, and for its manufacture of boots and 
sluKJS. It is on a brancli of the New York, New Haven, 
and Hartford Railroad. Poinilation (1890), 10,723 ; 
(1895), 20,712; (1900), 23,899, of whom 7002 were 
foreign-born. 

QuitOf the Ciij)ital of Ecuador, CVutral Ami‘rica, 
situated on the Aniline plain, 9300 feet above sea-Ii'vel, 
165 miles north-east of Guayaquil, to which a rail- 
way is under construction. At ]>resent trade is still 
hami)ered by tlie difficulties of coimiiunication. 'I'ho ex- 
f)orts are cliiefly hides and indiarubher. Ilic mitive manu- 
factures include saddles, tanned leather, shis‘s, ponclios, 
W'oollcn and cotton clotli, sandals, (common sacking, 
blankets, w^ooil carvings, coarse matting, c<jarsc w'oollcii 
car|)ets, and tulso superior hand -made carj»cts. I3t;ctric 
lighting was introduced in J898. The jKqmlatiou is 
1 about 80,000. 


Rabah Zobeir ( looo), tlie conqueror of 

Bomu (an ancient sultanate on the western shores of 
Lake Chad, included since 1890 in British Nigeria), was 
a half-Arab, half-Negro chieftain. He was originally a 
slave of Zobeir Pasha In 1879, Zobeir lieing in 

Egypt, his son Suleiman and Ilal)ah were in command of 
ZobeiFs forces in the Bahr-el-Ghazal. They jiersistcd in 
slave-raiding, and denied the Khedive’s authority, and 


Colonel C. G. Gordon sent against them Roinulous Gessi 
Pasha. Gessi captured Suleinian and routed Rabah, who 
in July 1879 fled westward with some se\(Ui Iiiindrcd 
Bazingirs (black slave soldiers). During tlie next fourteen 
years Rabah overran various states of Central Africa, 
defeating the sultan of Wadai and establishing liiniKif in 
Bagirmi, a state south-east of Lake (3iad. In 1 893 Rabah 
overthrew the sultan of Bornu. He could not liavc Ijccn 
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successful in this campaign but for the very strong dis- 
content against the reigning family that had existed for 
some years in Bomu. To the British, represented by the 
Royal Niger Company, Rabah gave comparatively little 
trouble. During 1894-95 he continually (but unavail- 
ingly) asked the Company's rei)re8eiitatives at Yola and 
Ibi to supply him with gunijowder. Rabah then tried 
threats, and in 1896 all communication between him and 
the Company ceased. Early in 1897 ho Ix^gan an advance 
in the direction of Kano, the most important city in the 
Fulani Empire. The news of tlui crushing defeat by Sir 
Qeorge Goldie of the Fulahs at Bida, and of the capture 
of llorin, induced Rabali to return to Bornu. He gave 
the British no further trouble, but turned his attention to 
the French. M. Gontil had in this same year (1897) 
reached Lake Chad, vid the Congo and Bagirmi, and had 
instiilJed a French resident with the sultan of Bagirmi. 
Years before (in 1891) Rabah had killed M. Paul Cramj)- 
kd, who had led an oxi)edition towards Lake Chad, and 
now, as soon as M. Gentil had withdrawn, Rabah again 
fell upon Bagirmi, and forced sultan and resident to dee. 
In 1899 the Frencli sent an expedition to reconquer the 
country, but at first they were unsuccessful. In the 
summer of 1899 llabali attacked and routed the French 
advanced })ost, held by Naval-Lieutenant Bretonnet, and 
the latUji* was killed. In October following another battle 
was fought, in which tlie French, under Captain Robillot, 
completely defeated Rabah, who retreated north-east 
towards WndaL Gathering a fresh army, he returned to 
Bagirmi and joined issue with the French a third time. 
In a battle fought in April 1900 Rabah was slain and 
his host defeated. The chieftain’s head was cut off and 
tiiken to the Frencli camp. In this engagement Major 
Liuny, the French commandant, also lost his life. 

Tho French continued tho campaign against Rabah ’s sons, two 
of wiioin were killed. Rabah Inul left instructions that if his 
army was finally defeated by tho French, his successor should 
return to Bornu and make friends with tho British. Rabah's 
tliird son, Fadcr-Allah, accordingly throw himsolf entirely u^wn 
British protection. He made a fayouruble impression, and 
it was contemplated to recogni/.c him as sultan of Bornu. 
However, in the later part of lUOl Fader- Allah, who had 2,^00 
ridomon, again made aggressive movenieuts against the French. 
Ill retaliation, Captain ])angoville pursued him into British terri- 
tory. A battle was fought at Oiijiba, Fader- Allah being defeated. 
He fled mortally wounded, and died the same night, being buried 
in the bod of a small river, the course of which had been diverted 
for the tmrposo. In consequence of these occurrences General 
Lugard, lligh Commissioner of Northern Nigeria, despatched to 
Bornu, in Jiiuuaiy, 1902, a force under Colonel Morland, the 
result being the effective establishment of British nilc in that 
country. The French force whitdi had remained in Bomu retired 
as Oolouol Morland approached Lake Chad. (f. k. C.) 

Rftbftt {Rlbdt el Fateh) is only of importance in 
these days as one of tho Moorish ports open to foreigners, 
which is not tho case with its older vis-h-vu, Salli. A few 
merchants, some of whom liold consular apixiintmonts, and 
missionaries, form a small foreign colony ; but tho growth 
of trade is slow, as tho l)ar in the river hampers the 
shipping. Exports: 1896, .£31,819; 1897, £42,877; 
1898, £42,536 ; 1 889, £22,457; 1900, £20,071. Imports: 
1896, £140,064; 1897, £110,488 ; 1898, £111,861 ; 1899, 
£110,384; 1900, £95,440. Shipping: 1897, 58,349 
tons; 1898, 541,526 tons; 1899, 65,324 tons; 1900, 
37,758 tons. Population, probably 30,000. 

Racine^ a city of Wisconsin, U.S.A., capital of 
Racine county. It is situated in 42" 43' N., and 
87" 47' W., on the shore of Lake Michigan, 62 miles 
north of Chicago and 23 miles south of Milwaukee, on 
the Chicago, Milwaukee, and St Paul and the Chicago 
and North-Western railways, at an altitude of 627 feet 


It is regularly laid out on a level site, divided into seven 
wards, and has a water-supply from the lake. It has a 
good harbour, and a share of the lake commerce. Its 
manufactures in 1900 were carried on by 252 estab- 
lishments, with a total capital of $16,753,215. They 
employed 6785 hands, and the prc^uct was valued at 
$12,502,796. The principal articles of manufacture are 
agricultural implements, carriages and waggons, for which 
Racine is widely known. These articles form not far from 
one-half the value of all the manufactured goods. Popula- 
tion (1890), 21,014; (1895), 24,889; (1900), 29,102, of 
whom 9242 were foreign-born. 

Racins*- Horseracing. 

Radaut JBy a town in the Austrian duchy of Bokovina. 
Population (1890), 12,895; (1900), 14,343 (estimated, 68 
per cent. Germans, 25 x)or cent. Rumanians, 4 per cent. 
Poles, and 3 per cent. Ruthenians. There is a German 
upper gymnasium and a Protestant church. The Govern- 
ment stud contains over 1400 horses. 

RadcliffOi a town, urban district (1894), and parish, 
in the Radcliffe-cum-Farnworth parliamentary division of 
Lancashire, ICngland, 7 miles north-west of Manchester 
by rail. Technical schools were erected in 1896, and 
a public swimming bath was opened in 1899. Dyeing, 
paper-making, iron founding, and machine-making have 
become important industries. Population of urban district 
(1881), 16,267; of extended area (1891), 24,972 ; (1901), 
25,368: of the parliamentary division (1881), 63,086; 
(1891), 72,931 ; (1901), 78,298. 

RadoborCi a town of Germany, on the Grosse 
Ruder, 8 miles by rail north-east by east of the town and 
in the circle of Dresden, kingdom of Saxony. There are 
important glass-works. Near by is a dairy and cheese 
institute. Population (1890), 8740; (1900), 12,918. 

Radiation, Theory of.— i. The foundation 

of this subject is tho j)rinciple, arrived at independently by 
Balfour Stewart and KirchhofT about tho year 1858, that 
the constitution (jj 6) of the radiation which jHirvades an en- 
closure, surrounded by bodies in a steady thermal state, 
must l)e a function of the temperature of those bodies, and 
of nothing else (see Radiation, Fncy, Frit vol. xx.). 
It was subsequently pointed out by Stewart {Frit As 80 (\ 
Report^ 1871) that if the enclosure contains a radiating 
and absorbing body which is xjut in motion, all being at 
the same teiiqicrature, the constituents of the radiation 
in front of it and behind it will differ in period on account 
of the Doppler effect, so that there will l>e an opportunity 
of gaining mechanical work in its restoration to a uniform 
state; there must thus be some kind of thermodynamic 
compensation, which might arise (see Radiation, Ency. 
Frit vol. XX.) either from {ethereal friction, or from work 
required to produce the motion of the body against pressure 
exerted on it by the surrounding radiation. The hypothesis 
of friction is now excluded in ultimate molecular physics, 
while tho thermodymimic bearing of a pressure exerted 
by radiation has been more recently developed by Bartoli 
and Boltzmann (1884), and combined with that of the 
Doppler effect by W. Wien (1893). 

The original reasoning of Stewart and Kirchhoff rests 
on the dynamical principle, that by no process of ordinary 
reflexion or transmission can the period, and therefore the 
wave-length, of any harmonic constituent of the radiation 
be changed ; each constituent remains of the same wave- 
length from the time it is emitted until the time it is 
again absorbed. If we imagine a field of radiation to be 
enclosed within perfectly reflecting walls, then, provided 
there is no material substance in tho fleld which can 



RADIATION, THEORY OF 


121 


radiate and absorb, ^the constitution of the radiation in it 
may be any whatever, and it will remain ^Dermanent It 
is only the presence of material bodies that by continued 
emission and absorption can transform it towards the 
unique constitution which corresponds to thoir toraix^rature. 
We can define the temjierature of a uniform field of 
radiation, of this special constitution and travelling in 
all ’ directions indifferently, as the temiieraturo of the 
material bodies with which it would thus bo in equili- 
brium. Further, the mutual independence of the various 
constituents of any enclosed field of radiation allows us to 
assign a temperature to each constituent, such as the 
involving wave-lengths lying between k and that 

will be the temperature of a material system with which 
this constituent by itself is in equilibrium of emission and 
absorption. But to reason about the tomiHjrature of 
radiation in this way w'e must be sure that it completely 
pervades the space, and has no 8 i>ecial direction; the 
question of the temperature of a directed wave-train, such 
as a l)oam of light, will come up later. The temperature 
of each constituent in a region of undirected radiation is 
thus a function of its wave-length and its intensity alone. 

It is the fundamental principle of thermodynamics, that 
teiiqieraturcs tend to become uniform. In the present 
case of a field of radiation this eqiialization cannot take 
place directly between the various constituents of the 
radiation that occui)y the same siMiee, but only through 
the intervention of the emission and alxsorption of 
material bodies; the constituent radiations arc virtually 
■jmrtitioncd off adiabatically from direct e(]uilibrium. 
Thus in discussing the transformations of temperatures 
of the constituents of radiation wo arc really reasoning 
about the activity of material lx)dies that arc in thermal 
e<iuilibrium with those constituents: and the theoretical 
basis of the idea of teiniHjraturc, as deiKJuding on the 
fortuitous clement in molecular motions, is jircserved. ^ 

2 . Mechaniml Fressure of Umhdaton/ a --C on- 

sider a wave-train of any kind, in which the disjjlaceincnt 
is ^ = a cos so tliat it is jiropagatcd iii the direc- 

tion in which decreases ; let it be directly incident on 
a j) 0 rfect reflector travelling towards it with velocity v, 
whose jK)sition is therefore given at time ^ by x = vt. Theie 
will be a reflected train given by cos m! (.r-cf), 

the velocity of propagation c lieing of course the same 
for both. The disturbance docs not travel into the 
reflector, and must therefore bo annulled at its surface ; 
thus when .r = vt we must have f -*■ f - 0 identically. This 
gives a' « - a, and m(c - v) - m{c -P v). The amplitude of 
the reflected disturbance is therefore equal to that of the 
incident one; while the wave-length is altered on the 

ratio which is approximately l- 2 u/c when vjc is 

c-f- V 

small, and is thus in agreement with the usual statement 
of the Doppler effect The energy in the wave-train lieing 
half potential and half kinetic, it ia given by the integra- 
tion of p(d$l<Uy along the train, where p repreaents 
denaity. Tn the reflected train it ia therefore augmented, 

when equal lengths are compared, in the ratio > 

but the length of the train is diminished by the reflexion 

in the ratio - — ; hence on the wdiole the energy traiis- 

mitted per unit time is increased by the reflexion in the 

ratio This increase per unit time can arise only 

from w'ork done by the advancing reflector against pres- 
sure exerted by tlic radiation. That pressure, ixjr unit 

surface, must therefore be equal to the fraction 


of the energy in a length c -p v of the incident wave-train ; 

o o 
^ C" — V“ 

thus it is the fraction of the total density of energy 

in front of the reflector, belonging to Ixith the incident 
and reflected trains. When v is small conqxircd with c, 
this makes the pressure equal to the density of vibnit ional 
energy, in accordance with Maxwells electrodynamicr 
formula. 

The argument may l»e illustraled by the transverse 
vibrations of a tense cord, the reflector being then a 
lamina through a small aiK'rture in which the cord passes ; 
the lamina can thus slide along the cord aiul sweep the 
vibratory motion in front of it. In tliis case the forc(" 
acting on the lamina is the resultant of the tonsions T of 
the cord on the two sides of tlu; apei’tiii e ; tliis resultant 
is which, wlien vjr is small, is an oscilla 

tory force of amount whosii lime-average agrees 

with the value above obtained. 

When it is a case of transverse 'N\a\es in an ehisti(‘ 
medium, reflected by an advancing fibstacle, the origin of 
the working pressure is not so obvious, becam e wc cannot 
easily formulate a mechanism for tin* advancing ]c 1 h‘ct()r 
like that of the lamina above employed. In the cas-i^ td' 
light- waves wc can, ho\^e^•cr, imagini* an ideal materia F 
body, with very small molecules, tliat would letlcct tlu'm 
with the same j)erfcction as a metallic, mirror rcfl(‘ci.s tin? 
longer Hertzian waves. I'he pressure will then be rejni* 
.senied, as in the case of the latter waves, by tlu* me 
chaiiical forces acting on the screening oscillatory (‘lectri«" 
ciirrent-sliec't which is induced on the surface, of the re 
Hector. Tlie displacement represented above by which 
is annulled at the reflector, may then be taken to be either 
the tangential chrtric force or the normal comi>onent of 
the vector whoso velocity is the magnetic force. The 
latter inter] )i‘elation is 1 )i(;oretically interesting, because 
that \cctor, whicli is the dynamical dis]>laceincnt in 
electron-theory, usually occurs only through its \(‘Iocity. 
The general case of olOitpic incidence can be treated oni 

siinilar VmcH, , , 

Tlie usual formula for the ]»ressare f>f electric radiation 
is derived from a theory, namely, that of tlie ordinary 
clectrfMlynamic equations, which considers the velocity of 
the matter, or ratlicr of the electrons associated with it, 
to Ihj so small comjKired with that of radiation that the 
square of the ratio of these velocities can be ni'glected. 
The formula above obtained is of general aiq)lication, and 
shows tliat for high >1111108 of v tlie jncssure must fall off. 
It has been urged as an objection to tlie. lliermo<lynanii<“ 
reversibility of a ray (S that the work of tlie radiant 
pressure exerted at its front is lost, as thert^ is no obstacle 
to sustain it ; but on an obstacle moving with the velocity 
of the w’ave-front the jiressurc would vanish, so that this; 
objection docs not hold. 

In every sucli case of an advancing jierfect reiiector 
the aggregatii ami>litude of tlic KUi)er]K)S(Ml incident and 
reflected wave-trains, of different wa>’e -lengths and i»eriod.s, 
will be rci>rcscnt/ed by 


f 2a sin (.r - -f) sin (x - vf) ; 

thus the api>oaraiicc iiresented will be tliat of bam ot 
waves each of length 27 r//a - (1 - Wc), and travelling >'ith 
the velocity v of the reflector, whicli is at one of the nodes 
of the traiii. This slowly travelling wave tram corre^ijonfl.s 
to the stationary train which would U^ produced by a 
stationary ])erfect reflector; but the ainplitmle is now a 
varying quantity which, once uniform vibration has Is^ 
fully elablished along any i»ath, may itself 1x5 
as running on after the inaimer of a j 

train of very great wave-length iV;/// • (c/v 1) a^d 

S. VIII.— 16 
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very great velocity c^v. A somewhat similar state of 
things arisoa when a wave-train is incident on a stationary 
reflector very nearly normally, as may sometimes lie *^n 
with incoming rollers along a shelving beach ; the vwible 
disturbance at a reflecting ridge, arising from a single 
wave-crest, then rashes along the ridge at a sjitjed at first 
slight surprising, as it is enormously in excess of the speed 
]M)ssible for any simple train of waves. 

3. WienCn Law, — Let us consider a sjihorical enclosure 
filled with radiation, and having walls of ideal jjerfectly 
reflecting ciuality so that none of the radiation can escape. 
If there is no material body inside it, any arbitrarily 
unsigned constitution of tliis radiati(in will lie j)ermanent. 
Let us sup])Oso that the radius a of the enclosure is ahrink- 
iiig with cxtrciinely small velocity v. A ray inside it, 
incident at angle t, will always ho incident on the walls 
after the successive reflexions at the same angle, except 
us regards a negligible change due to the motion of the 
reflector (i^ 2) ; and the length of its ])ath betw*oen succes- 
.sive reflexions is 2a cos t. Each undulation on this ray 
will thus undergo reflexion at intervals of time equal to 
2(tc~^ cos t, where c is the velocity of light, and it is easily 
verified that on each refioxion it is shortened by the fraction 
cos I of itstdf : thus in the very long time T reejuired 
to (•.oin])leto the shrinkage it is shortened by the fraction 
a/JVi, which is ^afa where fia is the tota.1 shrinkage in 
radius, ami is independent of the value of t. The W'avo- 
lengtli of each undulation in the nidiation inside the 
<aiclosure is therefore reduced in the same ratio as the 
railius. Now su]i|K)se that the constitution of the en- 
closed radiation corresponded initially to a definite tempera- 
ture. ])uring the shrinkage thermal equilibrium must 
bo maintained among its eonstituents ; otherwise there 
would bo a running down of thermal energy if material 
radiating bodies are present, whicli would l)o su|)erix>sed 
on the iuechaui(;al operations belonging to the shrinkage, 
4ind the process would not bo reversible. Such a state of 
nflfairs is not iiossiblo, for it would laud us iu processes of 
the following tyj»e. Ex]>and the (•uclosure, gaining the 
mechanical >vork of the radiant pi'tjssiiro against its w^alls, 
whatever that may be. Then equalize the intensities of 
the constituout radiations to those corresjioiiding to a 
<*.omrnon teiiqierature, by taking advantage of the absorj> 
tions of material bodies at the actual tenq)erature8 of the.se 
radiations ; wdien this is done, tis it may actually ho to 
«ome extent by aid of the sifting ])roduced by ])artitions 
w^hich transmit some kinds of radiation more rjijndly than 
others, a further gain of work can 1 h^ obtained at the 
exiwiise of tlio radiant energy. Then contract the re- 
maining radiant energy to its previous volume, which 
requires an ex[)enditure of less w'ork on the walls of the 
enclosure than the exjmnsion of the greater amount of 
judiatiou originally aflbrded ; and, finally, gain still more 
w'ork by again e(j[ualiziiig the temperatures of its con- 
stituents. The energy now remaining, being of sinalicr 
amount and under similar conditions, must have a tempera- 
ture low^er than the initial one. This process might bo 
re]jfcated indefinitely, and 'would violate Carnot’s principle 
by deriving an unlimited supply of mechanical work from 
thermal sources at a uniform tomi)eratiire. 

Thus, indeiiondeiitly of any knowdedge of the intensity 
of the mechanical prassure of radiation, or indeed of 
whether such a pressure exists at all, it is established that 
the shrinkage of the enclosure must directly transform the 
contained radiation to the constitution which corresj)ond8 
to some definite new temperature. Now w'e have seen 
that the wave-lengths of its constituents are all reduced in 
the same* ratio by this process. If, then, wa can prove that 
the intensities of those constituents are also all changed 
ill a common ratio by the reflexions at the shrinking 
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envelope, it 'wiU' follow that the distribuf ions of the radia* 
tiou among the variouB wave-lengths are, at these two 
temperatures, and therofore at any two temperatures, 
homologous, so that the intensity curves, after the wave- 
lengths in one of them have been reduced in a ratio 
de^jending definitely on the two temperatures, difler only 
in the almlute scale of magnitude of the ordinates. 

This procedure modifies Wien’s argument by employing 
a uniformly shrinking spherical enclosure. If the en- 
closure is not spherical, the angles of incidence at successive 
reflexions of the same ray will differ by finite amounts ; 
we must then estimate the average effect of the shrinkage. 
In the form of enclosure here employed all rays are affected 
alike, while by the principle of Stewart and Kirchhoff 
what is established for any one form is of general validity. 

4. Pressure of Natu/ral Eaduxtitm. — The question 
reserved above has now to be settled. At first sight it 
might have appeared that the reflexion is })erfect ; but, as 
has been seen in § 2, the advancing {xsrfect reflector does 
work against the pressure of the radiation, and this work 
must ^ changed into radiant energy and thus go to 
increase the intensity of the reflected ray. Considering 
electric radiation incident at angle i, the tangential electric 
force is annulled at the reflector ; hence the amplitude of 
the vibration is conserved on reflexion, though its jbase is 
reversed when the electric vibration is in the plane of 
incidence. As already scon, the wave-length is shortened 
approximately by the fraction 2vc‘^cosi in each reflexion ; 
thus, as in § 2, the energy transmitted ijer unit time is 
increased in the same ratio, and allowing for the factor 
cos e of foreshortening, thei*e is therefore a radiant 
} pressure equal to the total density of radiant energy in 
front of the reflector multiplied by cos-i. This argument, 
being indei)ondent of the wave-length, applies to each 
constituent of the radiation separately ; thus their energies 
are all inci'eased iu the same ratio by the reflexion, as was 
to be j>rovod. When we are dealing with the natural 
radiation in an enclosure, which is distributed equally in 
all directions, this factor cos^t must 1x5 averaged ; and we 
thus attain Boltzmann’s result that the radiant pressure is 
one-tliird of the density of radiant energy, tliis statement 
holding good as regards each constituent of the natural 
radiation taken separately. 

5. Adiabatic Eelatiwis. — Consider the enclosure filled 
with radiation of energy-density £ at volume V, of any 
given constitution but devoid of 8]X5cial direction, and lot 
it be slirunk to volume V - 8V against its own pressure ; 
if the density thereby become E — 8E, the conservation of 
the energy reijuires 

EV + iFM =. (E - 8E)(V - 8V), 
so that ^E8V -t-VSE — O, or E varies as 

Again — but now with a restriction to radiation of one 
wave-length or else of uniform tenqxsrature — tlie perform- 
ance of this mechanical work ^E8y has changed the 
energy of radiation EV from the state tliat is in equilibrium 
of absorption and emission with a thermal source at 
temperature T to the state in equilibrium with an absorber 
of some other tem2X5rature T — 8T, and that in a reversible 
manner ; thus by Carnot’s j)rinciple 

P8V/KV= -8T/T, 

so that T varies as V“i, or inversely as the linear dimen- 
sions when the enclosure is shnink uiiiformly. 

Combining these results, it appears that E varies as T'* ; 
this is Stefan’s empirical law for the complete radiation 
corresponding to the temperature, established on these 
linT53 by Boltzmann. Starting from the principle that this 
radiation must bo a function of the temperature alone, 
this adiabatic process has in fact given us the form of 
the function. Those results dknnot, however, be extondedi 
wdthout modification to each separate constituent of the 
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^mpl^ radiation, because the shrinkage of the enclosure 
alters its wave-len^h and so transforms it into a diffei^nt 
constituent 

6. Law cf Distriby^im cf Enwrgy, — ^The effect of com- 
pressing the complete radiation is thus to change it to the 
constitution belonging to a certain higher temperature, by 
shortening all the wave-lengths by the pro^iortion of one- 
third of the compression by volume, the temperature being 
in fact raised 1^ the same proportion ; at the same time 
increasing in a uniform ratio the amounts corres{)ondiug 
to each interval so as to get the correct total amount 
of energy for the new tom^wrature. In the compression 
each constituent alters so that TX remains constant, and 
the energy Ex8X in the range 8X in other respects changes 
as a function of T alone. Hence generally Ex8A must be 

of form F(Ty(TX)8X. But for each temijorature 

is equal to E and so varies as T'*, by Stefan’s law \ that is, 

T-iF(Ty^7(TA)<i(TA,)ocT« 

so that T“iF('l’)ocT^. Thus, finally, E;^8X is of form 
ATy(TA)8X or AX''®^(TX)8X, which is Wien’s formula, 
including nearly all that has hitherto been establislie(l 
theoretically on this subjec^t. 

7. Tramformaiion of a Hiiujle Constitaent. — It is of 
interest to follow out tliis adiabatic process for each 
separate constituent of the radiation, as a verification, and 
also in order to ascertain whether anything new is thereby 
gained. To this end let now E(X,T)8X represent the 
intensity of the radiation l)etweeii X and X-f-SX which 
corres|K)nds to the temijerature T. The pressure of this 
radiation, when it is without s^)ecial direction, is in in- 
tensity one-third of this ; thus the api)lication of Carnot’s 
principle shows, as before, that in adiabatic coiiiprcssion 
TocV~^, so that a small linear shrinkage in the ratio 1 — .<• 
raises T in the ratio 1 -H x. We have still to express the 
equation of energy. The vibratory energy E(X,T)8X.\'' 
in volume V, together with the luechauical work 
^E(X,T)8X.3.rV, yields the vibratory energy 

E{X(1 - O’), T(1 +a*}8X(l -4V(1 - 3.r) ; 
thus, writing E for E;^ or E(X, T) we have, neglecting 

L(1 + a-) =- (K - + aT||j,)(l - 4a:), 

SO that 51^ + ^ ~ ^ ~ 

a partial differential equation of which the integral is 
E = AX'^«#>(TX), 

the same formula as was l^efore obtained. 

This method, treating each constituent of the radiation 
separately, has in one res],)ect some ad^'antage, in that it 
is necessary only to jKDstulate an enclosure which totally 
reflects that constituent, this being a more restricted 
hypothesis than an absolutely coraj)lete reflector. 

To determine theoretically the form of the function ^ 
we must have some means of transforming one tyjte of 
radiation into another, different in essence from the 
adiabatic compression already utilized. Tlio condition 
that the entropy of the independent radiations in an 
enclosure is a minimum when they are all transformed to 
the same tennperature with total energy unaltered, is 
already implicitly fulfilled ; it would thus appear that any 
further advance must involve (SS H) dynamics of the 
radiation and absorption of material ladies. 

8. Temperature of an Isolated Bay , — The temperature 
of each independent constituent of a radiation has here 
been taken to be a function of the intensity Ex, where 
Ex8X is the energy im unit volume in the range between 
wave-lengths X and X-I-8X? the condition is, however, 
imposed that this radiation is indifferent as to direction. 
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When a beam of radiation travels without loss in a definite 
direction across a medium, its form varies as it progresses ; 
but it is reversible inasmuch as it can be turned back at 
any stage, or concentrated without loss, by jierfect re- 
flectors. If the energy of the beam has a tcini)orature, 
its value must therefore remain constant througliout tlio 
progress of the beam, by the principle of Carnot. Now 
by virtue of a relation in geometrical optics, which on a 
cori^uscular theory would be one as])ect of the fundameiital 
dynamical principle of Action, the cross-section 8S at any 
place on the beam, and the conical angle 8ai within which 
the directions of its rays are tljcre included, an? such that 
the value of V^^8S8 (d is conserved along the licarn, V heing 
the velocity of propagation of tlie undulations. If we 
represent the amount of radiant energy transmitted ]>cr 
unit time across the sc(;tion 8S of the beam by J8S8<o, 
it will follow that in passing along the beam its intensity 
of illumination I varies as V or as the H<iuare of the 
index of refraction, provided there is no loss of energy in 
transmission. This condition re(piiit?s that changes of index 
shall be gradual, otherwise there would bo loss of energy 
by partial reflexions; in free aiher T is constant along 
the l)eam. The volume-density of the energy in any ]»art 
of the directed beam is ; it is thus inv(*rsely as the 

angular concentration of the rays and directly as the cube 
of the index of refraction. Now^ we may consider this 
beam, of aggi’egate intensity ISSSw, to form an elementary 
filament of the radiation issuing in tlio direction of the 
normal from a j perfect radiator. As such a bndy absorbs 
completely and therefore radiates cijually in all directions 
in front of it, the total intensity of radiation from its 

element of surface 8s is 8.^T cos 6VA), or Ss.ttI, v.liilc the 
volume-density of the total advancing and receding radia- 
tion in front of it is 2V“^Ido), and tlu‘refore 47rV '1. Tf 

we take I8X to represent the intensity between wave- 
lengths X and X-f8X, this density is the (piantity Ex of 
which the ietiifierature of the radiator is a function. ’J’lius 
the quantity T, which optically is a measure of tlie laiglit- 
iiess of the Ixnaiii, and is conserved along it to tlie extent 
that yPl is the same from whichever of its cross sections 
the beam is supposed to lie emitted, also deterniin(‘s its 
temperature, the latter being that of an enclosure filled 
with undirected radiation of the san.e range 6X and of 
density Ex8X given by Ex — 47rV~n, where V is the 
velocity of radiation in the enclosure. When a beam of 
radiation travels without sulVering absor]4ion, its t(*in]iera- 
ture thus continues to be that of its source nnilti]»lied by 
the coefficient of omission of tin? source for that kind of 
radiation, this coefficient being less tlian unity exce]»t in 
I the case of a ])erfc(*t radiator ; but when its intensity I 
falls by 8l in any part of its ])ath owing to absoqition or 
other irreversible process, this invoUes r. further fall oi 
temjierature of the energy of the li(*a,m and a rise- of entropy 
which can be eonqdctoiy detenuined wlien the relation 
connecting //."‘'Ex with T and X is known. Any directed 
(juality in radiation increases its efl’ecti\e t'unperatun'. 

I Splitting a beam into two at a refract ing surf are iliminishcs 
' tho temtKirature of each jiart. 'J'h(^ dir(M*t solar radiation 
falling on the Earth is almost coin]»letely ooiiM*rti])le into 
mechanical effect on account of its very high tenqieiatnre , 
there seems ground for believing that certain constituents 
of it can actually be almost wholly turned to account by 
the green leaves of plants. But the same siihir radiation, 
when broken up into diffused sky light, wliicJi has no 
definite direction, has fallen into caiuiJibrium witjv*^ 
lower tem|)erature, through loss of its rovcrsibilily. t 
has been remarked that the temisuaturcs of the planets 
can be roughly comi»ared by means of tJiis principle?, il 
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their coefficients of absorption of the solar radiation aro 
assumed ; that of Neptune comes out below - 200" C., if 
we suppose that it has no internal heat. 

To obtain dynamical precision in this discussion an cimct 
definition of the narrow l)eani such as is usually called a 
ray is essential. It can be specified as a narrow filament 
of radiation, which may be isolated within an infinitely 
thin, impermeable, bounding tube without thereby producing 
any disturbance of the motion. If either the tube or the 
surrounding radiation were not jircsent to keep the beam 
in shape, it would spread sideways, as in optical diffraction. 
But the function of the tube is one of pure constraint ; 
thus by Poynting’s law of onergy-fiux the change of 
energy-content of a given length of the tube is represented 
by energy flowing into it at the end whore the radiation 
enters, and leaving it at the other end, but with no leakage 
at the sides. 

9. Temperature of tfue Sun, — The mean temperature of 
the radiating layers of the Sun may be estimated from 
Stefan's law, by computing the intensity of the radiation 
at his surface from that terrestrially observed, on the basis 
of the law of inverse squares ; the result is about 6500" C. 
The ajqdication of Wien’s law, which makes the wave- 
length of maximum energy vary inversely as the tenqiera- 
turo, for the case of a perfectly radiating source, gives a 
rasiilt 5500"* 0. These numbers will naturally differ 
iKScause (i.) the Sun is not a perfect radiator, the constitu- 
tion of his radiation in fact not following the law of that 
of a black body, (ii.) the various radiating layers have 
different tomiicratures, (iii.) the radiation may be in i)art 
due to chemical and electrical causes, and in so far wouhl 
not bo determined by the temijeraturc alone. The fair 
agreement of these two estimates indicates, however, that 
the radiation is largely regulated by the teraiierature, that 
the layers from which the main part of it comes are at 
tomfKsratures not very ditferent, and that not very much 
of the complete radiation established in these layers and 
emitted from them is absorbed by the overlying layers. 

10. Fluoreeceuce, — When radiation of ceHain wave- 
lengths falls 011 a duoresceiit body, it is largely absorbed, 
but ill such manner as directly to excite other radiation of 
different typo which is emitted in addition to the true tem- 
jioraturo-radiatioii of the body. The distinction involved 
is that the latter radiation is spontaneously convertible 
with the heat of the absorbing body at its own temperature, 
without any external stimulus or compensation : it is, in 
fact, on the basis of this convertibility that the thermo- 
dynamic relations of the temperature-radiation have been 
established. According to the experimental law of Stokes, 
the wave-lengths of the fluorescent radiation are longer 
than those of the radiation which excites it. If the latter 
were directly transformed, in undiminislied amount, into 
the fluorescent kind, this is what would bo ex^xHitod. For 
such a spontaneous change must involve loss of avail- 
ability ; and, lioyond the wave-length of maximum energy 
in the spectrum, the temperature of a given density of 
radiation is greater the shorter its wave-length, as it is a 
function of that density and the w^avo-length alone, such 
that greater density always corresponds to higher tem|)era- 
tura But it would apjxsar that the opposite should Im 
the case for radiation of long wave-len^hs on the other 
side of the maximum, in which the tendency wmuld thus 
be for spontaneous change into shorter waves ; this may 
perhaps bo related to the fact that at lower temjieraturos 
the lines of longer wave-lengths in spectra often come out 
brighter. The principle does not, however, have free play 
in the present case, oven when the incident radiation is 
diffused and so has not the abnormally high temperature 
associated with a directed beam (§ 8), since part of it might 
be degraded into low-temjierature heat^ or there might be 
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other compensation of chemical type for any abnormafly 
high availability that might exist in the fluorescent radia- 
tion. It has been found that fluorescent radiation, showing 
a continuous or banded spectrum, can be excited in many 
gases and vapours. A milky phosphorescence of consider- 
able duration is produced in vacuum tubes, containing 
oxygen or other complexly coustifuted gases, by the electric 
discharge. 

1 1. Entropy of a Ray, — If each definitely constituted 
beam of radiation has its own temperature and every- 
thing is reversible as above, a question arises as to the 
location of the process of averaging which enters into the 
idea of tem].)erature. The answer can depend only on the 
fact, that although the beam is definite as to wave-length 
and intensity, yet it is far from being a simple wave-train, in 
that it is constituted of trains of limited lengths and various 
phases and polarizations, coming from the sejiaratc radiating 
molecules. When such a lioam has once emerged, it travels 
without change, and can be reflected back intact to its 
source, and is in so far reversible ; but when it has anivod 
there, the molecules of the source will liave changed their 
ixisitions, and it cannot be wholly reabsorbed in the same 
manner as it was emitted. There must thus be some 
feature in the ultimate averaged constitution of the beam, 
omitted from a body in the definite steady state of internal 
motion determined by its temiKiraturc, wdiich adapts it for 
sjKintaiieous uncompensated reabsorption into a body at 
its own (or a lower) temperature, but not at a higher one. 

The question of the determination of the form of the 
function 0 in JS 5 would thus apjjear to be closely connected 
with the other hitherto ini])erfectly fathomed problems 
relating to the statistics of kinetic molecular theory. A 
very interesting attack on the problem from this ix)int of 
view has recently lieeii made by Planck. It of course 
suffices to examine some 8im]»lc ty|K3 of radiating system, 
and the results will be of general validity. He considers 
an enclosure filled iiith radiation involving an entirely 
arbitrary succession of jffiases and |jolarizations along 
each ray, and also containing a system of fixed linear 
electric oscillators of the Hertzian type, which are taken to 
represent the transforming action of radiating and absorb- 
ing matter. The radiation contained in the enclosure will 
bo passed through these oscillators over and over again, 
now absorbed, now radiated, and each constituent will 
thus settle down in a unilateral or irreversible manner 
towards souie definite intensity and composition. But it 
does not a])i)ear that a system of vibrators of this kind, 
each with its own period, can yierform one of the main 
functions of a material absorlicr, namely, the transforma- 
tion of the relative intensities of the various tyjies of 
radiation in the enclosure to those corresponding to a 
common • temfjorature. There would lie equilibrium 
established only between the mean internal vibratory 
energy in the vibrators of each jxsriod and the density of 
radiation of that ]ieriod ; there is needed also some means 
of interchanging energy lietween vibrators of different 
jicriods, which probably involves doing away with their 
fixity. In the absence of any method of introducing 
this teiiqierature equilibrium directly, Planck sought, 
in the case of each independent constituent, for a 
function of its intensity of energy and its wave-length, 
restricted as to form by a certain assumed molecular 
relation, which has the property of continually increasing 
after the manner of entropy, during the progress of that 
constituent of the radiation in such a system towards its 
steady state. If the actual entropy S per unit volume were 
thus determined, the relation of Clausius 88»8£/T would 
supply the connexion between the tenqierature and the 
density of radiant energy R The procedure of Planck 
led him, in an indirect and tentative manner, to a relation 
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= a/E, 80 that S»aE log jSE, where a, are 
functionB of A ; this expression conducts through Cbusius’s 

relation to E = The previous argument then 

gives the formula E(A,T)8A = CiA“®c”'‘^^‘*’dA, Avhich was 
originally suggested by Wien on the basis of the analogy 
that it assigns the same distribution for tlie radiant 
energy, among the various frequencies of vibration, as for 
the energy of the molecules in a gas among their various 
velocities of translation. 


Processes may bo tlijBorctically assigned for the direct couthiuous 
transformation of radiant into moehanical energy. Thus wti (;aii 
imagine a radiating body at the centre of a wheel, i;arrying oblitpie 
vanes along its ciivuinfcreuee, which reflect the ladiution on to a 
ring oi’ jiarallel fixed vanes, which finally reverse its path and 
return it to the centre. The pressure of the radiation will diivo 
the wheel, and in case its niotiou is not resisted, a very gixjat velocity 
may be theoretically ubtuined. I'lie thormodynainic compensation 
in such cases lies in the reduction of tho oilcctive tenitHjruture of 
the i>ortion of the radiation not thus used up. Wo might even d<) 
away with the radiating body at tho centre of tho wheel, and 
<;onsidor a beam of <lclinito radiation refie(‘.tod backwards and 
forwards acros.s a diameter. It is easy to sec that its path will 
remain diametral ; the work done by it in driving tho wheel will 
bo eoneoniitant with increase of the wave length, and therefore 
witli expansion of the length occupied by the k^ain. Tho 
thermodynamic features are thus analogous to those of the moi*e 
familiar case of an envcloi»e tilled with gas, whi«‘.h can change its 
thermal energy meelianical energy by expansion of the 

euvelopo against mechanical rcsistiuices. In ituj t;ase *)f the 
expanding gaspr--llE,„ where is the totil translutoiy energy of 
tho moleeiiles, while in adiahalit; cx2>ansion 'llius the 

ork gained in unlimited expansion, fpdv, is I'Kajiy - 1 ). Tho final 
temperature being absolute zero, this should by Caiiiot’s principle 
Itc oipial to the total initial energy of the gas tliat is in connexion 
with tenqwratuxe, constitutive energy of ilui molecules being 
excluded; when 7- 1 is less than 4 j there is thus internal thermal 
energy in tliC molecules iu addition to the translatory energy. In 
the ease of the beam of radiation, of length /, bcitwccn n and 
reflexions, where da is an integer, its total energy is by g 2 

reducijcl according to the law Also ; thus 

• K* 2e 5/ ^ ^ ^ c t~ t 

WJien r is small compared witli c, tliis gives 
K 17 ? ‘ ^ c* 

K = and pis then 2E//, so that //>(/^-=E, th<5 tenqierature of 
the beambijjng ultiniatiily reduced to absolute zero by the unlimited 
expansion. This is in accord with Carnot’s j)rinci 2»le, in 1 liat the whole 
<'iicrgyof the beam travelling in a vacuum is niccliaiiically available 
wJien resduction to alisolute zero of tenqierature. is in our power. 


12. Experimental Kiwivledtje . — Under the stimulus of 
Wien’s investigation, the general ehanu^ter of tlie curve con- 
necting energy and w'ave-lcngtli in the complete radiation at 
ii given tenqierature has been exiierimcntally ascertained 
over a wide range. At eacli tenqierature there is a wavc*- 
Icngih A,;j of maxi mum radiation, which travels towards 
the ultra-violet as the tenqicraturo rises, and Wien’s law of 
homology (S 6) shows that A,hT should lie constant. This 
deduction, and tlie law' of homology itself, as also the 
law of Stefan and Boltzmann that the total radiation 
varies as T"*, have been closely verified by the exjicriments 
of Lummer and Pringslieiin, and of Rischen and others ; 
they established a stciuly field of radiation inside a 
material enclosure by raising the walls to a dofiiiiie 
tenqierature, and measurod tho radiant intensity emitted 
from it through an ojiening in tho 'walls, by means of a 
bolometer or thermoiiilc, this being the radiation of the 
HO-callcd jierfcctly black body. It lias been remarketl )iy 
Planck and by Thiesen that tlio coefficient of T^ in 
Stefan’s law, and the value of A^iT, are two absolute 
physical constants indejiendent of any jiarticular kind of 
matter, "which in conjunction with the constant of gravita- 
tion would determine an entirely absolute system of 
physical units. The form of the function ^(TA) adopted 
by Wien and Planck, namely, has been found to 

agree fairly witli experiment over tlio range from 
100“ C. to 1300“ C., when 1-24 x 10"® and 1‘4435 
in c.g.8. measure, but not so well when the range is 


further extended : it appears that a larger value of c is 
needed to represent the radiation for high values of TA 
that is, for high temiierature or for very long wave-lengths! 
Thiesou projicsed the somewhat more general hirni 
and suggests with good reason that the value 
A; = J agrees Instter with the exixirimental nunibors than 
Wien’s value A* = 0. Lord llayleigh has been led {Phil 
June 1900) towards this form with A* (Mpuil to unity 
from entirely different theoretical considerations, on the 
assumption of tho Maxwell-Boltzmanii distribution of the 
energy of tho moleculo among its free ])eriodsof vibration, 
iulinite in number; in some cases this form ajijawcd to 
give as gooil results as Wiens, but it has been sho^^n that 
it is not adapted to short wave-lengths, and that it is 
infected with systematic errors. 

Acting on a suggestion advanced hy Lord Jhiyleigli, 
IMieiis and Kahlbaum have recently widely extended tho 
test of the formuhe by means of the so-called “Best- 
strahlcn.” A substance which ('.xhibils selective ahsor2>- 
lion of any groiq> of rays also ]>owerfully reflects those 
rays ; and Rubens has beeux able thus to isolate in con- 
sidenxble jxurity tho rays belonging to absor])tion bands 
very far down in the ultra-r(‘d, of wave-length of order 
60 X 10^" cm., in the cas(» of substances such as sylvin, by 
means of live or six suecc^ssive reHcxions of the beam of 
radixxtion. By exi)t‘rimeuts ranging between tem]>cratur(‘s 
-- 200“ C. and + 1500° (’. it lias now been found that the 
intensity of this definite radiation tends to vary sim]>ly as 
Avith close a]»j>roximati(>n, fhus increasing indefinitely Avith 
tlie tem}K.Taturt‘,Avher(;as Wien’s formula Avould niakt* it tend 
to a definite limit. The only (‘xisting formula (oxc(‘i)t the 
one suggesfed by Lord Jhiyh^igli) tliat proved fo be in 
ac.(!ord Avith this result Avas a uoav one adA'anced shortly 
before on theorelifal grounds by Planck, nanu*ly, K^8A=- 
CA ''^8A/(///^''’ - I), Avhicli for small values of AT agr(M>s 
with Wien’s original form, known to be th(‘T(i satisfactory, 
Avhile for larger values it tends toAvards ( 7 c.A“*T ; it is, in 
fact, tho sinqilost and most likely form that satisfies these 
tw«) conditions. But it should W. noticed f lxat the point 
of Lord Rayleigh’s argument avus that, at any rate at Ioav 
fre<2nericics, there slioiild be an e<juabl«? jiartition of the 
energy betAvemi the tomperat-ui’e heat and tlie radiant 
vibrations, and that therefore the energy of the latter 
should ultimately A'ary as T; this i>rediction, Avhicli has 
thus l)cen A'crificd, may be grafted on either to Wien’s form 
or to a ncAv one after the manner of Planck. Recognizing 
that his ju'evioiis liyjxothcsis i-oslricting the nature of tin? 
entroixy, in addition to its ]ivo])(*rty of confinually 
increasing, liad to Ixi aliandoned, Jis leading to results not 
in accord AA'iih cxixeriment, l^lanck liad in fact made a fresh 
start on the basis of a train of ideas Avhich Avas introduced 
by Boltzmann in 1877 , in onUu* to obtain a iirecisi? 
jxhj'sical definition of eiitnq>y. Accorxling to the latter, 
for an indefinitely minieroiis system of molecules willi 
known projxjrties and under given conditions there is a 
definite probability of the occurrence of (*.ach statistical 
distribution of Aolocities or “complexion” of the system 
that is formally jiossible, wlxcn all velocities consistent 
with gh'en total energy arc considtu*cd to be e<ju.illy likely 
as regards cacli moletuiJe; tho distrilaition of gn^atest 
ixrobability is the state of thernml et|uilibriuin of the 
system, and tho probability of any other state is a 
function of the cntrojiy of tlxat state. TJiis conci'ption 
can l»o dcveloi>cd only in very simple cas(*s ; tlie cast* of 
an ideal monatomic gas-system led B<.»ltzmann to take 
the entropy proj»ortional to the logarithm of tlie prnh- 
ability. Tliis logai-ithmic laAv is in fact rcijuired by the 
]>rinciple that the cntrojiy of a system should be tlic 
sum of the cntroiues of its i»arts. By means nf a jrriwi 
considerations of this nature, referring to the distribution 
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of internal vibratory energy among a system of linear 
electric vibrators of given period, and its equilibrium with 
the density of the surrounding radiant energy, Planck 
has been guided to an expression for the law of depend- 
ence of the entropy of that system on the temperature, 
which corresponds to the form of the law of radiation 
above stated : whatever may be thought of the cogency of 
his argument, especially in view of the circumstance that 
his vibrators cannot change the tyi)es of the radiation,^ 
the result gains 8Ui)ix)rt from the fact that it involves 
determinations of the absolute physical constants of 
molecular theory that prove to be of the correct order of 
magnitude. By an argument based on the theory of 
dimensions, Lorentz has recently been led to the con- 
clusion that consistency l)etween tem|)eratur6S as measured 
molocularly and as measured by the laws of radiation 
requires that the ultimate indivisible electric charges or 
electrons must be the same in all kinds of matter. 

13. Miylification. hy a Mdffnetic Fiehi. — The theory of 
exchanges of radiation, which makes the equilibrium of 
radiating bodies depend on temperature alone, re(piires 
that, when an element of surface of one body is radiating 
to ati element of surface of another body at the same 
temiKjratiire, the amounts of energy interchanged (when 
reflexion is counted in along witli radiation) should be ecpial. 
This projKisition is a general dynamical consequence — on 
the basis of the analytical method cleveloi)ed in this 
connexion mainly by Helmholtz, Kirchhoff, and Itayleigh 
— (if the form of the ecpiations of propigation of vibra- 
tions in the modiiiin. But in a material medium under 
the influence of a strong magnetic field these o<|uatioiis 
are aittjrod by the addition of extraneous tenns involving 
difTerontial cooflicMonts of the third order, and the 
dynamical consistency of the (cardinal jirinciple of the 
theory of exchanges is.no longer thus directly verified. A 
system of this kind has in fact lioen imagined by Wien in 
which the principle is imperfectly fulfilled. A beam 
coming from a body A, and polarized by passage through 
a nicol, may have its plane of vibration rotated through 
half a right angle by crossing a magnetically active plate, 
and may then pass through another nicol, properly 
orientated for transmission, so as finally to fall on another 
body B. On the other hand, the radiation from B which 
gets through this adjacent nicol will have its piano of 
vibration rotated through half a right angle by the 
magnetically active plate, and so will not get through the 
first nicol to the body A. Such ]) 088 ibilitios of unequal 
exchange of radiation between A and B are the result of 
the want of reversibility of the radiation in a magnetic 
field, which might have been exjiected to lead to pro- 
portionate inequalities of concentration ; in this example, 
however, though the defect of reversibility is itself slight, 
its results appear at first sight to affect the whole radia- 
tion. But a closer examination removes this discrepancy. 
In order to make the system self-contained, reflectors 
must be added to it, so as to send back into the sources 
the polarized constituents that are turned aside out of the 
direct line by the nicols. Then, as Brillouin has pointed 
outi and as in fact Lord Rayleigh had remarked some years 
before, the radiation from B does ultimately get across to A 
after passage ^kward and forward to the reflectors and 
between the nicols : this, it is true, increases the length of 
its path, and therefore diminishes the concentration of 
a single narrow beam, but any large change of path 
would make the beam too wide for the nicols, and thus 
require other corrections which may be supposed to 
compensate. The explanation of the slight difference 


> The argament has been recast recently by Larmor, so as to avoid 
the iutrodttotion of vibrators. 
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that is to be anticipated on theoretical grounds might 
conceivably be that in such a case the magnetic influence, 
being operative on the phases, alters the statistical con- 
stitution of the radiation of given wave-length from the 
special type that is in equilibrium with a delate tempera* 
tare, so that after passage through the magnetic medium 
it is not in a condition to be entirely abmrbed at that 
temperature; there would then be some other element^ 
in Edition to temperature, involved in equilibrium in a 
magnetic field. If this is not so, there most be some 
thermodynamic compensation involving reaction, extremely 
small, however, on the magnetizing system. 

14. Origin of Spectra, — In addition to the thermal 
radiations of material substances, those, namely, which 
establish temperature-equilibrium of the enclosure in which 
they are confined, there are the fluorescent and other 
radiations excited by extraneous causes, radiant or electric 
or chemical. Such radiations are an indication, by the 
presence of higher wave-lengths than belong in any sen- 
sible degree to the temperature, that the steady state has 
not arrived ; they thus fade away, cither immediately on 
the cessation of the exciting cause, or after an interval. 
The radiations, consisting of definite narrow bright lines 
in the s^jectriim, that are characteristic of the gaseous 
state in which each molecule can vibrate freely by itself, 
arc usually excited by electric or chemical agency; thus 
there is no ground for assuming that they always consti- 
tute true tom|)erature radiation. The absorption of those 
radiations by strata of the same gases at low tomi)craturc».s 
proves that the unaltered molecules themselves possess 
these fi*ce |>eriods, which do not therefore l)elong specially 
to dissociated ions. Although very difficult to excite 
directly, these free vibrations are then excited under the 
influence of resonance, which naturally becomes extremely 
pow'erful when the tuning is exact; this indicates, more- 
over, that the true absorption bands in a gas must ho 
extremely narrow. There is direct evidence that many of 
the more jxsrmanent gases do not sensibly emit light on 
being subjected to high temperature alone, when chemical 
action is excluded, while others give under these cir- 
cumstances feeble continuous s])ectra; in fact, the more 
jKJrmanent gases are very transparent to most kinds of 
radiation, and therefore must 1x5 very bad radiators as 
regards those kinds. The dark radiation of flames has 
been identified with that belonging to the speciiic radiation 
of their gaseous products of combustion. There is thus 
ground for the view that the impacts of the colliding 
molecules in a gas, or rather their mutual actions as tlicy 
swing sharply round each other in their orbits during an 
encounter, may not be sufficiently violent to excite sensibly 
the free vibrations of the definite |X5riods belonging to the 
molecules. But they may produce radiation in other ways. 
While the velocity of an electron or other electric charge 
is being altered, it necessarily sends out a stream of radia- 
tion. Now the orbital motions of the electrons in au 
actual molecule must be so adjusted, as appears to be 
theoretically possible, that it does not emit radiation when 
in a steady state, and therefore when it is moving with 
constant velocity. But in the violent changes of velocity 
that occur during an encounter this equipoise will be dis- 
turbed, and a stream of radiation, without definite periods, 
but such as might constitute the equilibrium thermal 
radiation of the substance, may be expected while the 
encounter lasts. At very high temperatures the energy 
of this thermal radiation in an enclosure entirely over- 
powers the kinetic energy of the molecules present, for the 
former varies as 'P, while the latter measures T itself when 
the number of molecules remains the same. The selective 
emission of gases, confined a# it is to extremely narrow 
bands in the spectrum, may indeed be expected to possess 
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sueh intensity as to be thermally in equilibrium with 
ejctremely lu^ temperatures. That the same gases absorb 
such radiations when comparatively cold ami dark does 
not of course affect the case, because emissive and absorp- 
tive powers are proportional only for incident radiations 
of the intensity and type corresponding to the tem- 
perature of the body. Thus if our adiabatic enclosure 
of § 3 is prolonged into a tube of unlimited length which 
is fflled with the gas, then when the temperature has 
become uniform that gas must send back out of the tulje 
as much radiation as has passed down the tul>e and 
been absorbed by^t ; but if the tube is maintained at a 
lower temperature, it may return much less. The fact 
that it is now possible by great optical dis[)ersion to make 
the line-spectra of prominences in the middle of the Sun’s 
disc stand out bright against the background of the con- 
tinuous solar s{)ectrum, shows that the intensities of the 
radiations of these prominences corresfKmd to a much 
higher temperature than that of the general radiating 
layer underneath them ; their luminosity would thus seem 
to be due to some cause (electric or chemical) other than 
mere temperature. On the other hand, the general revers- 
ing gaseous layer which originates the dark Fi*aiinhofer 
linos is at a lower temperature than tlic radiating layer, 
and is probably in the same relatively steady thermal 
state as its surroundings. When the radiation in a 
spectnim is constituted of broad bands it iriay on these 
princi])le8 l>e expected to be in equilibrium with a lower 
temperature than when it is constituted of narrow lines, if 
the total intensity is the same in the cases comiiarcd ; tliis 
is in keeping with the easier excitation of band sjiectra 
(cf. the banded absorption spectra), and with the fact that 
various gases and vajionrs do apjiear to emit band spectra 
in equilibrium with the lemi)erature. • 

15. Constitution of Sjmetra . — Tn the problem of the 
unravelling of the constitutions of the very coni]dcx 
systems of spectral lines belonging to tlic various kinds 
of matter considerable progress lias been made in recent 
years. The beginning of definite knowledge was the dis- 
covery of Balmer in 1885, that the frequencies of vibration 
(n) of the hydrogen lines could be rcpreseiiicd, very closely 
and within the limits of error of observation, by the for- 
mula when for m is suVistitutcd the scries 

of natural numbers 3, 4, 5, • • • • 15. Soon afterwards 
series of related lines wen? picked out from the siiectra 
of other elements by Liveing and Dewar. Rydberg 
conducted a systematic investigation on the basis of a 
modification of Baliner’s law for hydrogen, namely, 
w = Tio - N /(m -H /x)2. He found that in the group of alka- 
line metals three series of lines exist, the so-called princijial 
and two subordinate series, whose frequencies fit approxi- 
mately into this formula, and that similar statements 
ap}>ly to other natural groiijis of elements ; that the con- 
stant N is sensibly the same for all series and all substances, 
while no and p. have different values for each ; and that 
other approximate numerical relations exist. In each 
series the lines of high frequency crowd together towards 
a definite limit on the more refrangible side; near this 
limit they would, if visible, constitute a band. In most 
series there are, however, not more than six lines visible : 
helium and hydrogen are exceptions, no less than thirty 
lines of the principal series of the latter having Iteen identi- 
fied, the higher ones in stellar spectra only. The princij^ial 
or strongest series of lines shows reversal very readily. 
The lines of the first subordinate series are usually 
nebular, while those of the second subordinate or weakest 
series are sharp, but with a tendency to broaden towards 
the less refrangible side. Simultaneously with Rydberg, 
the problem was attacked by Kayser and Bunge, who 
the formula A + high^ terms in 
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this descending series being presumed to be negligible. 
This cannot be reconciled with Rydberg’s fom, which gives 
on expansion terms involving but for the higher 

values of m the discretmneies rapidly diminish, and do 
not prevent the picking out of the lines, the frequency- 
differences between succjessivo lines then varying roughly 
as the inverse- squares of the series of natural numbers. 
For low values of m neither mode of expression is ai»pli( - 
able, as w^as to bo oxi)ected ; and it remains a problem for 
the future to ascertain if i) 0 S 8 iblc tlie rational formula to 
whitih they are approximations. Considered dynamically, 
the question is that of the determination of the formula 
for the free simple harmonic }>eriods of the vibrating 
system wdiicli constitutes the molecule. Although we are 
still far from any definite line of attack, tlicre are various 
iiKli<!ations that the (juest is a i)racticable one. The linos 
of each series, sorted out by aid of the formulm above 
given, have proiierties in common ; they are usually mul- 
tiple lines, either all doublets in the case of monad 
elements, or generally triplets in the case of those of 
higher chcniical valency ; in very few cases arc tlic series 
constituted of single lines. It is found also that tlie 
components of all the double or triple lines of a sid)- 
ordinate series are equidistant as regards fre(]U('ncy. In 
the CiiHo of a related group of elements, for exam]»le tlu- 
alkaline inehils, it ajqears that corresptmding series 
displaced continually towards the less refrangible end as 
the atomic weight rises; it is found also that the interval 
ill frequency l)etweon tJie double lines of a scries diininivshes 
with the atomic weight, and is jirojiortional to its square. 
These relations suggest that the atomic weight might hen* 
act ill ]>art after the manner of a load attai^hod to a 
fundamental vibrating system, whicli miglit conceivalily 
be formed on the same plan for all the metals of the 
group; such a load would de])ress all the jieriods, and at 
the same time it would split them uji in the manner above 
describcil, if it introduced dissyniinetry into the vibrator. 
The discovery of Zeeman that a magnetic field tri]>les 
each Bi»eciral line, and produces ilclinite polarizations of 
the three components, in many cases further subdividing 
each eoinponeiit, is ex])lained, and was in ]>art jircdicled, 
by Loren tz on the basis of the electron theory which finds 
the origin of radiation in a system of unitary electih* 
charges describing orbits or executing vibrations in the 
molecule. Although these facts form substantial sign- 
jiosts, it has not yet liecn found ]Kj8sible to assign any 
likely structure to a vibrating system which would lead tr> 
a frequency formula for its free ]»eriods of the tyjics giMUi 
aliove. Indeed, the view is ()])eu that the grouj> of lines 
constituting a scries form a harmonic analysis of a singh^ 
fundamental vibration not itsc^lf harmonic. If tliat be so, 
the intensities and other proiierties of the lines of a scries 
ought all to vary together; it has in fact been found by 
Preston that the lines arc multi] »lied into the same number 
of constituents in a magnetic field, with intervals in 
frequency that Jirc the same for all of them. When ilie 
series consists of double or trii>h; lines the sejuirate coni- 
IK)ncnts of the same compound line arc not affected 
similarly, which shows tlmt they arc diflerently constituted. 
The view has also found supjwjrt that the diffcrcuit be 
haviours of the various groups of lines in a s])eclrum 
show that they l)elong to indej)cndcnt vibrators. 

According to Rydberg, there is ground for the view that 
a natural group of chemical elements have all the same 
type of series 8})octrum, and that the various constant.’ 
associated with this spectrum change rajudly in the same 
directions in passing from the elements of one group to 
the corre8j)onding ones of the following groups, aftei 
the manner illustrated in graphical representations of 
Mendel^efiTs law by means of a continuous wavy curve in 
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which each group of elements lies along this same ascending 
or descending branch ; the chemical elements thus being 
built up in a series of types or groups, so that the in> 
<lividuals in successive groujis correspond one to one in 
a regular progression, which may be put in evidence by 
connecting them by transverse curves. 

The frequencies of the series of very close lines which 
constitute a single Imnd in a banded spectrum are con- 
nected by a law of quite different type, namely, in the 
simpler cases = A - It may be remarked that 

this is the kind of relation that would apply to a row of 
indei)endent similar vibrators in wliich the neighbours 
exert slight mutual influence of elastic tyjie. If $ denote 
displacement and je distance along the row, the equation 

d¥ ~ would represent the general features of 

their vihratioti, the right-hand side arising from the mutual 
clastic influences. If the ends of the line of vibrators, 
of length ly arc fixed, or if the vibrators form a ring, 
the a])proi»riate tyjK} of solution is f oc sin fix sin 
where ft/ - mTT and m is integral; further + k^=fffi^, 

licncc which is of the type above stated. 

Dynamical systems of this kind are illustrated by the 
Lagrangean linear system of connected bodies, such as, for 
example, a row of masses fixed along a tense cord, and 
each subject to a restoring elastic force of its own in 
addition to the tension of the cord. A single sj)ectral line 
might thus be transformed into a band of this ty}^ a.s the 
eftect of disturbance arising from slight elastic connexions 
established in the molecule between a system of similar 
vibrators. But tht^ series in line-s|>ectra are of entirely 
different cf)nstitution ; thus for the series cxpre.ssod by the 
formula the corresjKmding period-equation 

may be expressed in the form sin 
which belongs to no tyjjc of vibrator hitherto analysed. 

The original memoirs by the writers above ruoutioned are mostly 
ill Wiedemanns Anna It' ti dcr PhysUc; ^(^fe^cnc•es arc given by P. 
Dnide, Lehrbuch lUr Ojitik\ Leipzig, 1900. Tliore are inqiortant 
reports by the saiim writor.s in the coUccUon issued by the In- 
ternational Congress of PJiysics, Paris, 1900. See also Lord 
Rayleigh’s SciciUifit*. Papers ; and Larmor, in PriL Assoc, Jteports, 
1900, 1902. In speelrum analysis Kayser’s elaborate treatise is tho 
standard authority. Winckelmanii’s Ifandhuch der Physiky vol. ii. 
(by Kaysor, Drude, Ae.), may also be consulted. (j. l*.) 

RMliOnfietor« — it has boon remarked at various 
times, amongst others by Fresnel, that bodies delicately 
sttsiiended within a luirtial vacuum are subject to ax^parent 
repulsion by radiation. Tho question was definitely 
investigated by Sir \V. Crookes, who had found that some 
4lolicate weighings in vacuo were vitiated by this cause. 
It apjieared that a surface blackened so as to absorb the 
radiant energy diifcted on it was repelled relatively to a 
polished surface, lie constructed an apparatus in illustra- 
tion, which he called a radiometer or li<jht-milly by pivot- 
ing a vortical axle carrying equidistant vertical vanes inside 
an exhausted glass bulb, one side of each vane being 
blackened and the other side bright, tho blackened sides 
all pointing the .same way round the axle. When the rays 
of the sun or a candle, or dark radiation from a warm 
body, are incident on the vanes, the dark side of each 
vane is repelled more than the bright side, and thus the 
vanes are sot into rotation with accelerated sjieed, which 
iHJcomos uniform when the forces produced by the radiation 
arc balanced by tho friction of the pivot and of the residual 
air in tho globe. Tho name radiometer arose from an idea 
that the final steady speed of rotation might be utilized as a 
rough measure of the intensity of the exciting radiation. 

The problem of the cause of these striking and novel 
phenomena at first produced considerable perplexity. A 
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preliminary question was whether the mechanical impolsioii 
was a direct effect of the light, or whether the radiation only 
set up internal stresses, acting in and through the residual 
air, ti^tween the vanes and the walls of the enclosure. The 
answer to this was found exx>erimentally by Schuster, who 
suspended tho whole instrument in delicate equilibrium, 
and observed the effect of turning on the radiation. If tho 
light exerted direct impulsion on the vanes, their motion 
would gradually drag the case round after them, by reason 
of the friction of the residual air in the bulb and of tho 
pivot. Oil the other hand, if tho effects arose from 
balanced stresses set up inside the globe by the radiation, 
the effects on tho vanes and on the case would be of the 
nature of action and reaction, so that the establishment of 
motion of the vanes in one direction would involve impul- 
sion of the case in the opposite direction ; but when tlie 
motion became steady there would no longer bo any torque 
either on the vanes or on tho case, and the latter would 
therefore come back to its jirevious xiosition of equilibrium ; 
finally, when tho light was turned off, tho decay of the 
motion of tho vano.s would involve impulsion of tho case 
in the direction of their motion until the moment of tho 
restoring torque arising from the suspension of tho ca.so 
had absorbed tho angular momentum in the system. 
Ex})eriment sliowed that this was what happened. The 
important part played by the residual air in tho globe had 
also been deduced by Osborne Reynolds from observing 
that on turning off the light, the vanes came to rest very 
mucli sooner than the friction of the pivot alone would 
account for ; in fact, tho rapid subsidence is an illustration 
of Maxweirs great theoretic^al discovery that viscosity in a 
gas (as also diffusion both of heat and of tho gas itself) is 
sensibly indeiKJiideut of tho density. 

The origin of tliose ]>henomena "was recognized, among 
tlie first by O. Rfjynolds, and by Tait ami ].)ewar, as a 
consequence of tho kinetic theory of the constitution of 
gaseous media. The temperature of a gas is measured by 
the mean energy of translation of its inolecuhss, which are 
independent of each otlicr cxcojit during tho brief intervals 
of collision ; and collision of the sei)arate inolocules with 
tho blackened surface of a vane, warmed by tho radiation, 
imparts heat to them, so that they rebound from it with 
greater velocity than they approached. This increase of 
velocity implies an increase of the reaction on the surface, 
tho black side of a vane being thus pressed with greater 
force than tho bright side. In air of considerable density 
the mean free path of a molecule, between its collisions 
with otlier molecules, is exceedingly small, and any such 
increase of gaseous pressure in front of tho black surface 
would be immediately neutralized by flow of the gas from 
places of high to places of low pressure. But at high 
exhaustions tho free path becomes comparable with the 
dimensions of the glass bulb, and this equalization is only 
jmrtial. Tho general nature of tho phenomena is thus easily 
understood; but the problem of the stresses in gaseous 
media arising from inequalities pf temperature, which is 
thereby opened out, involves some of tho most delicate 
considerations in molecular physics. It remains practically 
as it was loft in 1879 by two memoirs communicated to 
the PhUosophual TransaxtimM by Osborne Reynolds and 
by Clerk Maxwell. The method of the latter investigator 
was purely h priori. He assumed that the distribution of 
molecules and of their velocities, at each point, was 
slightly modified, from the exponential law belonging to a 
uniform condition, by the gradient of temperature in the 
gas (see Diffusion of Gases). The hypothesis that 
the state w^as steady, so that interchanges arising from 
convoction and collisions of the molecules produced no 
aggregate result, enabled hin^ to interpret the new con- 
stants involved in this law of distribution, in terms of the 
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coxudderably developed of late years, the province being 
rich in iron ore. The iron industry occupies more than 
60,000 workmen, and in 1898, 2,013,873 cwt. of pig iron, 
501,117 cwt of iron, and 1,058,296 cwt of steel were 
produced. There are also several sugar works. The total 
return from all industries in 1898 was 19,899,000 roubles. 

RCtdOnflf the capital of the above province, situated 
65 miles soutu of Warsaw, on the railway from Minsk to 
Vienna. It has several iron and agricultural machinery 
works and tanneries. Population (1897), 28,749. 

Radomysl (formerly Mychek), a district town 
of Russia, in the government and 64 miles north-west of 
the town of Kieif, on the Tetereff river. It is a very old 
town, and was mentioned in the annals in 1150; in the 
18th century it was the residence of the metro{K)litans of 
the United Church. It has several tanneries and flour 
mills, and exports timber, corn, and mushrooms. Popu- 
lation (1897), 18,154. 

RCiC Bftrollf a town and district of British India, 
in the Lucknow division of Oudh. The town is on the 
river Sai, 48 miles south-east of Lucknow, and has a railway 
station. Population (1881), 11,781 ; (1891), 18,798 ; muni- 
cipal income (1897-98), Rs.27,133, two-tliirds derived from 
octroi; registered death-rate (1897), 75*65 j)er thousand. 
The DISTRICT of Rae Bareli has an area of 1751 stjuare 
miles. Population (1881), 951,905; (1891), 1,036,521, 
showing an incretvsc of 9 i)er cent., coinjiared with a 
decrease of 4 jier cent, in the preceding twelve years; 
average density, 592 ]Jcrson8 per square mile. In 1901 
the j)opulatiou was 1,033,948, showing a slight decrease. 
The land revenue and rates are Rs. 15,58,430, the incidence 
of assessment being R. 1.5.7 i)er acre; cultivated area 
(1896-97), 459,608 acres, of which 285,998 were irrigated 
from wells, &c. ; iiumlwr of police, 2850 ; vernacular 
schools, 136, with 5724 pupils; registered death-rate 
(1897), 50 jier thousand. The princijial crojw are rice, 
pulse, wheat, barley, millet, and o[uum. Rae Bareli town 
is connected with Lucknow by a branch of the Oudh 
and Rohilkhand Railway, wiiich in 1898 was extended to 
Benares. There are no Government canals. 

RASfAtZp a watering-])lace in the Swiss canton of St 
Gall, 12-J- miliis by rail north of Coire. In 1900 the jiopu- 
lation w*as 1861. From Ragatz a funicular railway runs 
up in ton minutes to the Wartenstcin Hotel, above the 
ruins of the 14th-century ruined castle of that name. A 
short distance beyond the hotel are the buildings of the 
ancient abbey of Pfaflers, now turned into a lunatic asylum 
and hospital. Pfaflers is 2697 feet above the sea. 

ttSLlgUBSif a city of the province of Syracuse, Sicily, 
Italy. It embraces two separate communes, Ragusa 
SurKRioRE, 76 miles west by south of Syracuse on the 
raihvay to Licata, and Raousa Infekiore, 3 miles by 
rail farther to the east. There are several old churches 
and rock caves, and various industries, such as asphalt and 
limestone quarries, cotton, macaroni, and cheese factories. 
Population of Ragusa Su}wiore (1881), 24,236; (1899), 
about 23,000; of Ragusa Inferiore (1889), 6260; (1899), 
about 8000. 

RAIpUSftf a city on the east coast of the Adriatic, in 
the Austrian province of llalmatia. Population (1890) of 
city, 7143, and of commune, 11,177 ; in 1900, 13,174, in- 
cluding a garrison of 1122 men. Of these, it is estimated 
tliat 93 per cent, are Serbo-Croatians, 4 per cent. Italians, 
and 3 })cr cent. Germans; and that 92 per cent are 
Catholic, 5 per cent Protestant, and 3 per cent Jewish. 
The industries include the manufacture of oil, silks, 
leather, and liqueurs. There is some transit trade with 
Herzegovina. The city is now connected with its hinter- 


land by an extenrion of the Bosnian railway system to 
Gravosa, the harbour of Ragusa. 

Rairusaveechl^ a market-place in the govern- 
ment district of Ragusa, in Dalmatia, about 6 miles south- 
east of the latter city. It occupies the site of the ancient 
Epidaurum, destroyed by the Slavs in the 7th century, 
and contains the ruins of a bath and aqueduct of the 
Roman period. Population (1890) of villa^, 723, and of 
commune, 9949 ; (1900) 10,690, ^rbo-Croatians. 

Rfthwayp a city of Union county. New Jersey, 
U.S.A It is situated in 40'’ 37' N. and 74* 17' W., on 
the Rahway river and on the Pennsylvania Railroad, in 
the north-eastern part of the state. Its site is level, and 
the street plan regular. To some extent it serves as a resi- 
dential suWb of New York, which is distant but 19 miles. 

It has carriage factories, publishing houses, woollen mills, 
and other manufactures. Population (1895), 7915 ; (1900), 
7935, of whom 1345 were foreign-born and 349 negroes. 

Rald.-A raid, in the language of international law, b 
an invasion by armed forces, unauthorised and unrecog- 
nized by any State, of the territory of a State w*hich is at 
lieace. Piracy is the attack on the high sea of any vessel 
by an armed vessel, not authorized or recognized by any 
State, for the purpose of robbery. A raid for the purpose 
of carrying off movable proj^rty and converting it to the 
use of the cajitors would still be distinguishable from 
piracy, because it was committed on territory subject to 
an exclusive territorial jurisdiction. Where the attack or 
invasion by an armed ship not authorized or recognized by 
any State is not for the purpose of capturing proiH^riy, it 
is pro{)erly speaking a raid and not piracy. An attack 
though in time of i)eace, by armed forces authorized or 
recognized by a regular Government is not a raid but an 
act of war, there being a Government rcsfjonsible for the 
act committed. The fact of any act being authorized, 
not by the supreme Government, but by a chai-tered 
company, or by its governing officer, makes no difference 
in international law, the directorate of a chartered 
company exercising its powers by delegation of the State 
under which it holds its charter. The acts of its armed 
forces cannot in reason bo distinguished from the acts 
of the armed forces of the State Government. Thus 
com]>ensation is just as much duo for them as for the 
dclil^erate acts of the State itself, and any claim of an 
injuiX5d State can only be preferred against the State to 
which the company belongs. Invasion by the regular 
forces of a State, or by the regular forces of its delegated 
authority, being an act of war, the laws of war apply to it, 
and, on capture, such forces, or any members or part of 
such forces, are prisoners of war. On the other hand, 
the State whose subordinate authorities commit acts of 
war against a friendly State has the option of following 
them up as a commencement of hostilities, or of giving 
satisfactory comiMinsation to the invaded State. Where 
the invasion is not by forces subject to the orders of a 
State, the invaded State has the right to ai>ply its own 
laTvs for the repression of disturbances in its territory. 
Thus, in the so-called Jameson Raid, the Transvaal Govern- 
ment had no right to treat Dr Jameson, an oflBcer holding 
his tK)wers under the British Government, and his sul> 
ordinates, as outlaws, and it was probably so advised, and 
the British Government owed proper compensation for an 
act for the consequences of which, under international 
law, it was responsible. 

British domestic law punishes raiding under the Foreign 
Enlistment Act, 1870 (33 & 34 Viet a 90). Section 11 
of this Act provides as follows : — “ If any person within the * 

limits of His Majesty’s domixfions, and without the licence 
of His Majesty, prepares or fits out any naval or military 
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expedition to proceed against the dominions of any friendly | 
State, the following consequences shall ensue : (1) Every 
person engaged in such preparation or fitting out, or assist- 
ing therein, or employed in any capacity in such expedition, 
shall be guilty of an offence against this Act, and shall be 
punishable by fine and imprisonment or either of such 
punishments, at the discrotiou of the Court before which 
the offender is convicted ; and imprisonment, if awarded, 
may be either with or without hard labour. (2) All ships 
and their equipments, and all arms and munitions of war, 
used in or forming part of such expedition, shall be for- 
feited to His Majesty.” Section 12 provides for the 
punishment of accessories as principal offenders, and section 
13 limits the term of imprisonment for any offence under 
the Act to two years. In the Sandoval case (1886), in 
which Colonel Sandoval, who was not a British subject, 
bought guns and ammunition and ship^ied them to Ant- 
werp, whore they were put on board a vessel, which after- 
wards made an attack on Venezuela, it was held that the 
offence of fitting out and preparing an expedition within 
British territory against a friendly State, under this section, 
is sufficiently constituted by the purchase of guns and 
ammunition in the British Empire, and tlieir shipment for 
the purpose of being put on lx)ard a sliip in a foreign jxirt, 
with knowledge of the purchaser and shipper that they are 


131 

to be used in a hostile demonstration against such State, 
though the shipiier takes no part in any overt act of war, 
and the ship is not fully equip^ted for the cxiHjdition within 
any British ix)rt. Under the same section, Dr Jameson, 
administrator of the British South Africa Coiiq)any, and 
his confederates were tried before the Central Criminal 
Court and sentenced to different Usrms of imprisonment. 
The offence committed under a British Act is, of course, 
that of preimring and fitting out an expedition on British 
territory. Any acts subsequently committed by any 
British expedition on foreign soil are beyond the oiit*ratiou 
of domestic legislation, and fall to be dealt witli by the 
domestic legislation of the State within which they occur, 
or by dqJomacy, as the case may be. (t. ba.) 

Rftlipgirhf a feudatory state of India, in the Chhat- 
tisgarli division of the Central Provinces. Area, 1486 
S(|uare miles. Population (1891), 168,525; (1901), 
174,911, showing an increase of 4 per cent., compared 
with an increase of 31 ikm* cent, in the previous decade. 
Estimated revenue, lls. 1,27,870 ; tribute, lls.4000. The 
(diief belongs to the old Gond royal family. Tlie state is 
traversed by the Bengal-Nagpur llailway, with a station 
at Raigarh towm, 338 miles cast of Nagpur. Iron ore 
I is said to abound. 
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Statistics. 

TilOR the early history of railways, a sketch of their 
j} development, statistics of the earlier stages of that 
development, and a pictui'O of the state of the art of 
carriage by rail as it was in 1883 to 1885, tlio reader 
may consult the Kncyclopcudia JJnfannica, vol. xx. The 
]:)rcsent article will deal w'ith railw^ays as they were in the 
year 1900, showing something of their )>lace in modern 
society, of their relations to each other and to the citizen, 
of the work they do, and of the present development in 
building, equip])ing, and working them. Part of this 
ijubject, however, will be covered by articles that arc 
]>laced alj)hal)eiically in other volumes. Thus train brakes 
.are treated in the article Brakes. 

At the end of 1885 there were in the world 302,887 
miles of railw^ay ; by the end of 1 898 the length wras 
466,524 miles. (In retiding and using those figures, and 
some other general figures which will apyxjar in this article, 
the fact must be recognized that it is impossible that th(3y 
should be strictly acicuratc. They must lie in error by 
some scores or even hundreds ; but they are accurate 
•enough for most purjioses.) The increase in thirteen years 
was 54 jier cent. ; and absolutely it was more than all 
the railways built in the world from the lK?ginning, in 
1828, up to 1872. The increase in the United Kingdom 
W'as at less than one-fourth the average rate of the w'orld, 
namely, 12 J i>er cent., for the very good reason that the 
■territory had been well occupied early in the liistory of 
railway building. By Table I. it will lie seen that, relatively 
to area, the United Kingdom lias more miles of railway 
than any other country except Belgium. The rate of 
increase in the United States was considerably below the 
•average, namely, 44^ I)cr cent., that country having a.lso 
been very enterprising in the early years, and having 
more railways relatively to jKipulation tlian any other 
great nation. But the length of railway there had become 
so great by 1885 that an addition of 44^ jjer cent, made 
35 per cent of all the increfuse in the world in the thirteen 
years. In all Europe the increase was 38 per cent., while 
in European Russia it was 60 per cent, but that was 


from a small mileage. The greatest rc]ati\ o grow^ths were : 
Australia, 80 per cent. ; British India, 83A per cent. ; 
Jajian, 750 jicr cent; and all Asia, 141 per cent But 
in all these cases the mileage in 1885 was but small: in 
Jajian it was only 348 milcH. P>y Talile I. it will Ikj seen 
that in those countries now" fairly well supplied with rail- 
ways the rate of increase is si ill falling, as one would 
exjiect ; and the decline in tlic Ihiited Slates is a fact of 
tremendous im^wntance to the whole world. For years 
railway building was one of the chief industries of that 
country, and absorbed a great part of all the capital avail- 
able for investnieiit. J^robably the railways built in the 
United »States in the four years ending 1883 cost at least 
$1,000,000,000 more than lliosc built in the four years 
ending 1898. The release of this vast cajiital for other 
uses must afiect jn-ofouTully the industries and coninieice 
of the civilized world. The student of statistics of rail- 


ways may consult the yearly census of railways of lln‘ world 
which apiKjars in the May-.luno issue of ihe Arc/nv fih' 
Ktsenbahvwei<en, a jieriodical publication of the lYussian 
Ministry of Public AVorks. That census is brought uj) to 
two years licfore the year of its jaiblicalion, and now 
rovers many years. This ])ublication also gives reguiarly, 
throughout each year, special studies of the railways of 
every nation, wliich are of great value. 

It has been said tliat nothing is so clica|» as the carriage 
of goods. It is not w^ortli wliile to try to j>rove this- 
[icrliaps it is not absolutely true ; but it is <juite true tliat 
the transportation of goods is very cheap. 1 lie most in- 
structive examples of the charges for carriage hy rail may Ik? 
found in the United States, for several reasons. 7 lie Jcngtli 
of railway there is 11 jier cent, more than the railways of 
all Euroiie, including the rnit(?d Kingdom. The tons of 
freight carried are 112 jicr cent, more than in the I mted 
Kingdom, and the average haul is much longer than in 
any other great country. Furthei-more, the statistics of 
the railways of Great Britain do not gye the tratUc 
units, tons-one-mile and passenger s-one-mile,^ so tlia t it 

1 The North Eastern Railway has decided to compile and 
these particulars, which it is believed have Ixjcu iac*i»arerl by the 
Londoi and North.We«lem for the use of its own ofliciuls lor some 
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is impossible to get the average cost of service there. 
We find, then, in the United States examples of trans- 
portation on a groat scale, covering a variety of con- 
ditions; and because the United States is the most 
important food - producing country, it is perliaps true 
that the cost of transiMirtation in the United States 
more closely affects the rest of the world than the cost 
of carriage in any other country. 

In the United States in 1899 the average cliarge for 
carrying one ton one mile was 0*724 cent. In 1888 the 
charge was 1*001 cent. This difference of twenty-eight 
hundredths of a cent on ea<jh ton carried one mile made 
a prodigious sum in the aggregate. If the freight rates 
in 1899 liad been as high as tlioy were in 1888, shipiiers 
and consumers would have paid to the railways of the 
United States $342,000,000 more than they did pay in 
fact We cannot get the average for all of the lines 
for any year much further back, but the fibres of two 
representative systems of railway, one in the East and one 
in the West, will illustrate the fall in freight rates for the 
whole country. In 1 870 the Pennsylvania llailroad received 
1*55 cents for one ton one mile, and in 1 899, 0 *469 cent. In 
1870 the Chicago and North-Western received 3*09 cents, 
and in 1899, 0*878 cent. The rates of 1870 corrected for 
the premium on gold would have been about 1*35 and 
2*69 cents resjjectively in the money of 1899. This 
apparent decrease of about two-thirds is partly due to the 
greater relative growth of low-class traffic, but still it is a 
rough measure of the benefit which the people of the 
United States have enjoyed from the fall in freight rates, 
— a benefit which has bwn sliared by all the world, more 
particularly because the United States is tlie great food- 
producing country. 

Wc may lietter understand the social moaning of very 
cheap freiglit rates if we consider a few commodities of 
prime necessity to mankind. In 1899 a barrel of flour 
w^as c^arried by rail from the mills at MinneaiK)lis to the 
warehouse in New York for alwut 52 cents on the average. 
The distance is 1332 miles by one of the shortest rail 
routes. Tills means that the transjiortation charge on an 
ordinary loaf of broad for 1332 miles of carriage is about 
one-third of a cent. The charge for carrying a barrel of 
flour from MinneaiKilis to Liverpool was about 70 cents in 
1 899. Hates and wages vary somewhat year by year, but 
in general terms we may say tliat the supply of bread and 
meat for one man one year is carried from Chicago to 
LiveriKK)! for a mechanic’s wages for one day. In 1899 the 
charge for one ton of bituminous coal from the mines of 
West Virginia to deep 'water at Newi^ort News was $1*00 
for a haul of 400 miles. Anthracite coal was carried from 
the mines in Pennsylvania to tide-water, 200 miles, for 
$1*00 a ton. In the same year a quart of milk was carried 
into New York from gathering grounds 260 miles away 
for y^tlis of a cent. Such examples might be multiplied 
indefinitely, and might be found in different degrees in all 
countries which have railways. For railways have im- 
measurably enlarged the market in which a man may 
sell ’his products, and they have equally brq^ened the 
field from which he may draw his sustenance. Tlioy have 
made modern society jiiossible. All this is true, to a less 
degree, of the cost of passenger movement. That has 
fallen, but not so fast or so far as the charges for goods, 
nor are low jiassenger rates so necessary to society as low 
goods rates. Low passenger rates are important within 
what may be called suburban zones, that is, in the areas 
in which people may live and go daily to and from a city. 

time. Among English railway managers, however, there is a widespread 
opinion that, in the conditions which exist in the United Kin^om, 
such ])articulars are not of great practical at least are not 

essential for the proper conduct of a i nil '’'' if 
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In ideal conditions the homes of the people, and especially 
of the poor, must be in the country. Air, light, low rent, 
ground to till, and wholesome recreation for children can 
only be had by scattering the working population of a city 
into the surrounding country to sleep ; and the lower the 
passenger rates and the faster and more frequent the 
trains, the broader is the zone over which the popula- 
tion of any given city may be scattered. In the United 
States from ^ to IS cent a mile are the common suburban 
rates, good for all trains and all hours. In England the 
ordinary rate for working men’s suburban tickets is prob- 
ably not far from ^ cent a mile. The use of these tickets 
is, however, restricted to certain trains and hours. Season 
I ticket rates in England work out considerably higher than 
I suburban rates in the United States. 

Enough has been said to suggest the place of railways 
in civilization : the relative supply and use of railways arc 
one measure of the relative civilization of two countries. 
In order to indicate the basis for such a comparison, certain 
statistics are collected in the following tables. The figures, 
however, change from year to year, and those who "wish to 
make comparative studies should look for information in 
the annual statistical publications of the various countries. 
The tables are intended to suggest methods, rather than 
to serve as material for actual study. 

Table I. shows miles of railway, absolute and relative, 
for several countries for the year 1898. It is obvious- 
that such figures must be subject to some correction, 
for the reasons (among othei*s) that statistical years and 
calendar years do not always coincide, and that censuses- 
are not made every year. The table is, however, accurate 
enough for practical purposes. The countries in thia 
table have l>cen select^ ^ the relative situa- 
tion in the great nations, and (2) to compare some of the* 
most imjxMtent of the British |) 08 scssions. This table 
also shows the rate of increase in the various countries- 
from 1894 to 1898. It is not safe to try to reason from 
tills increase in the past to the increase in the future, os- 
accidental conditions may have affected the growth abnor- 
mally in any one of these countries : in the IJnitod States, 
for instance, the rate of increase in those four years waa 
perhaps abnormally small, owing to the great business* 
depression wliich followed the panic of 1893. 


Taiu.k I. — Miles of lUiilway in Several CoutUries at the 
end of 1808. 


Country. 

Miles of 
Railway. 

Per Cent, 
of 

Increase, 

to 

1808. 

Miles 

of Railway 
per 100 
Square 
Miles. 

Population 
per Mile of 
Railway. 

United Kingdom . 
United States (not in- 

21,6i59 

3*0 

17 -83 

1,856 

eluding Alaska) 

186,396 

3-9 

6*26 

390 

Germany 

30,771 

9-0 

14*74 

1,699 

1,764 

Belgium 

3,781 

9*8 

33*20 

Franco 

Russia in Euro^H) (in- 

25,898 

4*3 

12*68 

1,488 

eluding Finland) 
Austria-Hungary . 
British Noi’tii America 

26,414 

19*6 

1*26 

4,020 

21,80.5 

16*9 

8*33 

2,059 

16,870 

7*0 

0*61 

308 

British India 

21,476 

17*1 

1*35 

14,340 

New South Wales 

2,691 

8*0 

0*86 

490 


Table II. compares the work done by the railways of a 
few of the great nations ; from this the United Kingdom 
must be omitted, since the figures of passenger-miles- 
and ton-miles are not obtainable. Table II. gives results 
for 1898 in the United States and Germany, and for 
1897 in the other countries. Further, the miles of line 
doing the work in the United States and Germany 
are not exactly the same as the miles in Table I., for 
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complete tmfilc rotarns were not gathered from all of the 
railways. The returns of Belgium are from the State 
railways only, or about seventy jjer cent, of the whole 
Belgian mileage. The columns of passenger-miles and 
ton-miles in Table II. show millions, six ciphers being 
omitted. These columns give a notion of the ])rodigiou8 
amount of work done by the railways, but the column of 
daily movement each way (3 and 4) shows the relative 
density of the work. These give the passengers and the 
tons that must be moved each way, every day, over the 
whole mileage iH each country, to make up the totals in 
columns 1 and 2. Here we discover that the density of 
passenger traffic is least in the United States and greatest 
in Belgium, which is precisely wliat one would expect 
from the relative density of ix)pulation of the various 
countries. Columns 5 and 6 show the work done relatively 
to the ix)pulation. 


Tahls II. — H^ork doite by the Jiailways of Scifcrdl Countries — 
Absolute and Itelativc. {VnitAid Slates and Germany ^ 1898 ; 
other countries, 1897.) 



Million 

PasMerijurer* 

Million 

Toii-Milos 

Moved each 
Way everj- Day 
over the whole 
Mileage. 

Yearly Move- 
ment |jer 
Inhabitant. 


(00 U ,«)00 

omitlGU). 

( U 00,00() 

omitted.) 

PatMien- 

gers. 

Tons. 

Passen- 

ger- 

Mileg 

Ton- 

Miles. 


(0 

(2) 

(3) 

(4) 

(fi) 

(6) 

United States . 

13,380 

101,855 

99 

748 

180 

1,376 

Germany . 

10,934 

17,958 

500 

820 

209 

343 

France 

7,228 

8,482 

386 

454 

188 

221 

Austria . 

2,506 

5,830 

318 

740 

9ft 

228 

Hungary . 

1,320 

2,423 

, 181 

332 

70 

129 

Belgium . 

1,210 

1,711 

1 849 ; 

; 1,170 

190 

262 


Table HI. gives the rolling stock of a few countries, 
showing not only the absolute number of locomotives an(l 
cars, but the numlKjr for each 100 miles of railway. It 
is not seriously misleading to compare the equipment i)cr 
mile in the EurojKian countries and Now South Wales, 
for the ca[iacity of each unit of idling stock is about the 
same. It would lie misleading, however, to make such a 
comparison with British India, liecausc of the large pro- 
portion of narrow gauge stock ; and it would bo very 
misleading to make a comparison l)etween the United 
States and other countries. As will be shown in the 
section on Boiling Stock, the average freight car of the 
United States probably carries three times as much as 
the average freight car of Euro]^. On that assunj])tion 
the freight equipment of the United States is much more 
per mile than that of France or Germany, but only 


Table III . — Jtollmg Stock in Several Countries — Absolute, and 
per 100 Miles of Jtailivay. 


Year . 

ISOS. 

United 

States. 

1S97. 

United 

Kingdom. 

1897. 

France. 

1897-98. 

Germany. 

India. 

1 

1900. 1 

New 1 
South ‘ 
Woles. 1 

l^omotives . 

36,234 

19,479 

10,611 

16,884 

r>7 

4,637 

i 

489] 

Locomotives per 
100 miles . 

20 

91 

42 

19 

17 1 

Passenger cars 

33,6»& 

44,063 

27,170 

33,664 

13,263 

! I,0’i6’ 

Passenger cars per 
100 miles . 

18 

206 

107 

114 

.65 

1 

.37 1 

Freight cars . 

l,292,r»70 

664,833 

279,534 

361,606 

89,108 

10,929 1 

Freight cars jnsr 
100 miles . 

700 

3,044 

1,0IH) 

1,230 

376 

1 

390 


about two-thirds that of the United Kingdom. German 
statistics often give not only the number of cars but also 
the number of axles. Even that does not give an exact 
basis of comparison, for the load on one axle is considerably 
greater in the United States tlian in any other country. 


The same is true, though in a less degree, of comparisons 
between locomotives. By combining Table IT. and Table 
IIL a notion may be obtained of the work done by a unit 
of equipment in various countries. 

Table IV. shows the capital of the railways of several 
countries, absolute and iior mile, giving the latest figures 
available at the time of wViting, which will, however, 
suffice for the puri)oscs for w^hich it is inserted here, 
namely, to give a coini)arison at a particular jieriod. 

Table ly.— Capital of the Itaitvcays of Certain Countries, 

(Great Britain from Board of Trade Returns ; Unitod States from 
Iiitei'Hiato Connnoreo Commission ; other countries frojii the Arehiv 
fiir EiseuliaUnuHs « . ) 

Country. Year. Total. Per Mile. 

Gcraiany . . .1 1897-98 £580,225,000 £19,927 

Austria . . . .1 1897 230,058,000 21,260 

Hungary ; State roads . i 1897 84,970,000 17,900 

France ; Main lines .11897 040,186,000 24,790 

United Kingdom . . ',1898 1,134,468,462 52,400 

United States . . ; 1898 2,221,470,000 12,390 

British North America .1898 193,343,000 11,470 

New South Wales . . j 1898 38,424,000 14,280 

Trans-ContinenUil Railways. — A railway line across 
North America was first <!()nii>Ieted in 18G9, when the 
\Tnion Ptieific, building from the Missouri river at Gmalia 
(1400 miles west of New York), met the Central Pacific, 
which built from San Francisco eastwards, making a line 
1848 miles long through a country tlimi for the ni().st i)art 
uninhabited. This was followed by the SoiitluTii l^icific 
in 1881, from San Francisco to New Orleans, 2489 miles; 
the Northern Patufic, from St Paul to ]\)rtlan(l, Or., in 
1883 ; the Al<*his(>n, Toi»cka, and Santa Fd, from Kansas 
City to San Diego; and the Great Northciin, from St Paul 
to Seattle and New Westminster in 1893. Meanwdiilc 
the Canadian Pacific, a true trans-(;ontineutal line, was 
built from MoTitreal, on Atlantic tide-water, to the Pacific 
at Vancouver, 2906 miles. But these lines have been 
dwarfed since 1891 by the Siberian Bailway, built by the 
Bussiaii Government entirely across the continent of Asia 
from Cheliabiiisk (1769 miles l)y rail east of St Petersburg) 
to Vladivostok, a distance of 4073 miles, with a branch 
about bOO miles long to tlie Chinese ports Dalny and Port 
Arthur. The part of this railway in China liad coiistruc- 
tion trains running over its full length early in 1902, but 
was not to Ik; ready for public traffic until much later ; and 
I there remains to be built about 170 miles in very difficult 
country around the south end of Lake Baikal, cominuuica' 
tiou being now maintained by ferry-boats, which convey 
! all the carriages of a train across the lake, mori; than 40 
' miles, when the ice jiermits. Besides its connexion with 
the Chinese Etisterii Bailway, the Sil>crian Bailway readies 
a navigable branch of the Amur at Sryetensk, from which a 
large fleet of liglit-draiight steamboats maintain communi- 
cation with VliSivostok by means of a railway from that 
}>lace north-east 478 miles to tbo Amur at Khabarovsk. 
The extent of country made accessible by the Siberian 
Bailw'ay is greatly incimsed by the tliousands ol miles of 
navigable rivers which it crosses — the Ob, the Tom, the 
Irtysh, and the Yenisei west of Lake Baikal, and the 
Sungari in Manchuria. Down to 1902 the iicw' railway 
had brought about a million Russian immigrants 
Siberia, and a lieginning had been made towards exploiting 
the coal, cojiiier, and other mines of the country. Mr. 
Bhodes^s jiroject of the CaiKS-to-Cairo Railway, if ever 
realized, is likely to serve almost exclusively for local and 
not for trans-continental traffic, bet;ause the sea affords a 
very much and, for nearly all purposes, a much 

lietter route. A tPons-continejital line was long ago 
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undertaken across South America from Buonos Aires to 
the Chilian coast. The continent here is only about 900 
miles wide. A short section remains to be built, but 
that is over and through the Andes, and will bo very 
costly. (h. o. p.) 

Railway Economic^ and Legislation. 

It was at one time an axiom of law and of political 
economy that prices should be determined by free com- 
petition. But in the development of the railway business 
it soon became evident that no such deixindence on free 
comi)etition was [x^ssible, either in practice or in theoiy. 
This difticulty is not i)eculiar to railways ; but it was in 
the history of railway economy and railway control that 
certain characteristics which are now manifesting them- 
selves in all directions where largo investments of fixed 
ca[»ital are involved were first brought prominently to 
public notice. 

For a large number of those who use a railway, com- 
petition in its more obvious forms does not and cannot 
exist Indojiendent carriers cannot run trains over the 
same line and underbid one another in offering trans- 
portation services. It would be practically imiK)8sible for 
a line thus used by different carriers to be operaterl cither 
with safety, or with economy, or with the advantage to 
the public which a centralized management affords. It is 
o((ually imt)ossible for the majority of ship^iers to enjoy 
the competition of parallel lines. 8uch duplication of 
railways involves a waste of ca]3ital. If |mrallel lines 
comi)Cte at ail points, they cause ruin to the investors. If 
they comi)ete at some jK)ints and not at others, they pro- 
duce a discrimination or preference with regard to rates 
and facilities, which builds up the competitive i)oints at 
the expense of the non-competitive ones. Such partial 
competition, with the discrimination it involves, is apt to 
be worse for the ]mblic than no competition at all. It 
increases the tendency, already too strong, towards concen- 
tration of industrial life in large towns, it produces an 
uncertainty with regard to rates which prevents stability 
of prices, and is apt to i3romote the interests of the un- 
8crui)ulons speculator at the exjjense of those whose business 
methods are more conservative. So marked are these evils 
that such partial competition is avoided by agreements 
between the competing lines with regard to rates, and by 
divisions of traffic, or pools, which shall take away the 
temptation to violate such rate agreements. The common 
law has been somewhat unfavourable to the enforcement 
of such agreements, and statutes in the United States, both 
local and national, have attempted to prohibit them ; but 
the public advantage from their existence has been so groat 
as to render their legal disabilities inoperative. In those 
p)arts of the continent of Europe where railways are owned 
and administered by State authority, the necessity for such 
agreements is frankly admitted. 

But if rates are to be fixed by agreement, and not by 
competition, what x^inciple can bo recognized as a legiti- 
mate basis of railway rate-making 1 The first efforts at 
railway legislation were governed by the equal mileage 
principle; that is, the attonq)t was made to make rates 
proportionate to the distance. It was, however, soon seen 
that this was inadmissible. So much of the exi)ense of 
the handling, both of freight and of i^assengers, was inde- 
pendent of the length of the journey that a mileage rate 
sufficiently large for short distances was unnecessaidly 
burdensome for long ones, and was bound to destroy long- 
distance traffic, if the theory were consistently applied. 
The system has been retained in large measure in passenger 
business, but only because of the conflict w*hich inevitably 
occurs Wween the authorities and the passengers with 
regard to the privilege of breaking and r^uttnng a journey 
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when passenger rates are arranged on any other plan. In 
freight schedules it has been comi>letely abandoned. 

A somewhat better theoiy of rate regulation was then 
framed, which divided railway exx)enditures into movement 
expense, connected with the line in general, and terminal 
expense, which connected itself with the stations and 
station service. Under this system each consignment of 
freight is compelled to })ay its share of the terminal 
expense, independently of distance, pltis a mileage charge 
proportionate to the length of the journey or hacd. There 
has been also a further attempt in England to divide 
terminal charges into station and service terminals, accord- 
ing to the nature of the work for which compensation is 
sought. But none of these classifications of expense reaches 
the root of the matter. A system of charges which com- 
pels each piece of traffic to pay its share of the charges for 
track and for stations overlooks the fundamental fact that 
a very large part of the ex{)enses of a railway — more than 
half — is not connected either with the cost of moving 
traffic or of handling traffic at stations, but with the cost 
of maintaining the property as a whole. Of this character 
are the exijenditures necessary for maintenance of way, for 
general administration, and for interest on capital bor- 
rowed, which are almost index)endent of the total amount 
of business done, and quite independent of any individual 
jfieco of business. To say that all traffic must bear its 
share of these interest and maintenance charges is to 
im|x>8c upon the railways a rate which would cut oft* much 
of the long-distance traffic, and much of the traffic in 
cheap articles, which is of great value to the public, 
and which, from its very magnitude, is a thing that 
railways could not afford to lose. It is also a fact that 
with each recurring decade these general exix>nses (also 
called indirect, imdistributed, or fixed charges) have an 
increased imi^rtance as compared with the imrticular 
(direct, distributed, or operating) exx^enso attaching natur- 
ally to the imrticular x)ortion8 of the traffic. For with 
increased density of population it becomes x>rofitable to 
make imx^rovements on the original location, oven though 
this may involve increased charges for interest and for 
some x>arts of its maintenance, for the sake of securing that 
economy of oiieration, through larger train-loads, which 
such an improved location makes possible. 

Whatever the ostensible form of a railway tariff, the 
contribution of the different shix->ments of freight to these 
general exxx^nscs is determined on the x^rinciple of charging 
what the traffic will bear. Under this principle, rates are 
reduced where the increase of business which follows such 
reduction makes the change a x^rofitable one. They are 
kept relatively high in those cases where the expansion of 
business which follows a reduction is small, and where 
such a change is therefore unprofitable. This theory of 
charging what the traffic will bear is an unxx>pu]ar one, 
because it has been misapplied by railway managers and 
made an excuse for charging what the traffic will not bear. 
Rightly applied, however, it is the only sound economic 
principle. It means taxation according to ability — that 
ability Toeing determined by actual experiment. 

In the practical carrying out of this princiide, railways 
divide all articles of freight into classes, the highest of 
which are charged two or three, or even four, times the 
rates of the lowest. This classification is based partly 
uxx)n special conditions of service, which make some 
articles more economical to carry than others (with par- 
ticular reference to the question whether the goods are 
offered to the comx>anies in car-loads or in small parcels), 
but chiefly with regard to the commercial value of the 
article, and its consequent ability to bear a high charge or 
a low one. For each of these classes a rate-sheet gives the 
actual rate-charge per unit of weight between the various 
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Btatioxui covered the tariff. This rate increajse» as the 
distance increases, but not in equal proportion; while the 
rates from large trade centres to other trade centres at a 
gimt distance are not higher than those to intermediate 
points somewhat less remote ; if the law i)ermit8, there is 
a tendency to make them actually a little lower. Besides 
the system of charges thus prescribed in the classification 
and rate sheet, each tariff provides for a certain number of 
special rates or charg^ made for particular lines of trade 
in certain localities, independently of their relation to the 
general system. If these special rates are published in the 
tariff, and are offered to ail persons alike, provided they 
can fulfil the conditions imposed by the company, they arc 
known as commodity rates, and are apparently a necessity 
in any scheme of railway charges. If, however, they are 
not published, and are given to certain persons as indi- 
vidual favours, they become a ijrolific source of abuse, and 
are quite indefensible from the standpoint of political 
economy. 

While the superficial apjxsarance of the railway tariff is 
different for dilForent countries, and sometimes for different 
parts of the same country, the general principles laid down 
are followed in rate-making by all well-managed lines, 
whether State or jjrivate. It is a mistake to suppose that 
the question of public or private ownership will make 
any considerable difference in the system of rate-making 
adopted by a good railway. A State system will be com- 
pelled, by the exigencies of the public treasury, to arrange 
its rates to jiay interest on its securities ; a private company 
will generally be prevented, by the indirect comijetition of 
railways in other parts of the country which it serves, from 
doing very much more than this. The relative merit of 
the two systems doi^ends uix)n the question how w^e can 
secure the best efficiency and equity in the a])plication of 
the principles thus far laid down. There are three difterent 
systems of control : — 

1. Private operation^ mhject mily to judicial reipdation, 
was exemplified most fully in the early railway liistory 
of the United States. Until 1870 railway comi»anies were 
almost free from special Acts of control ; and, in general, 
any company that could raise or bori’ow the capital 'was 
allowed to build a railway wherever it saw fit. In the 
United Kingdom there was almost as much immunity 
from legislative interference with charges, but the com- 
panies wei'e comj)ellcd to secure special charters, and to 
conform to regulations made by the Board of Trade in 
the interests of public safety. The advantage of this 
relatively free system of railway building and manage- 
ment is that it secures efficient and progressive methods. 
Most of the improvements in operation and in traffic 
management have had their origin in one of these two 
countries. The disadvantage attendant upon this system 
is that the courts are reluctant to exercise the right of 
regulation, except on old and traditional linos, and that 
in the face of new business methods the ])ublic may 
be inadequately protected. There is also this further 
disadvantage, that in the gradual progress of consolidation 
railway companies take upon themselves the aspect of largo 
monopolies, of whoso ai)parently unrestricted power the 
public is jealous. As a result of these difficulties thoi-e 
has been, both in the United Kingdom and in the United 
States, a progressive increase of legislative interference 
with railways. In the former the Railway and Canal 
Traffic Act of 1854 sjiecially prohibited i)references, either 
in facilities or in rates. The Regulation of Railways Act 
of 1873 provided for a Railway Commission, which should 
be so constituted as to take cognizance of cases on the 
investigation of which the courts were reluctant to enter. 
Finally, the legislation oi 1888 put into the hands of a 
reorganized Railway Commission and of the Board of 


Trade powers none the less important in principle because 
their action has been less in its practical eihwt than 
the advocates of active control demanded. In the \ mi ted 
States the years from 1870 to 1875 witnessed sweeping 
and generally ill-considered legislation (“Granger” Acts) 
concerning railway charges throughout the Mississijqii 
valley; while the years from 1884 to 1887 were marked 
by more conservative, and for that reason more enforceable, 
Acts, 'wliich culminated in the Interstate Commerce Act, 
prohibiting personal discrimination and gradually restrict- 
ing discrimination between places, and providing for a 
National Commission of very considerable power — not 1o 
siKiak of the pooling clause, w^hich was extraneous to the 
general pur;) 08 e of the Act, and has tended to defeat rather 
than stron^^hen its ot)eration. An increased amount of 
atUiiition has also been paid, both by tlie stales and the 
government, to laws in the interests of public safety. 

2. Operation by jnrimte conipavie^, under ejiecijic pro- 
vuions of the Government authorities with regard to the 
method of its exercise^ has l)een the policy consistently 
carriofl out in France^ and less systematically and con- 
sistently in other countries under the domination of the 
Latin race. It was believed by its advocates that this 
system of prescribing the conditions of construction and 
ot>eration of lines could promote imblic saft;ty, prevent 
waste of capital, and secure jHissengcrs and sliijqiers against 
extortionate rates. These exjiectatlons have bet'ii only 
partially fulfilled. Well ti-ained as was the civil service 
of France, the effect of this siqKjrvision in deadening 
activity was sometimes more marked than in its effect in 
preventing abuse. Moreover, sucIa a system of regulation 
almost necessarily carries witli it a guiirantee of monopoly 
to the various companies (concerned, and not infrequently 
hirge gifts in the form of subsidies, for without such aid 
private capital will not submit to the sjjccial burdens 
involved. Thes(' rights, whidher of mono])oly or of sub- 
sidy, form a means of abuse in many directions. Where 
the Government is barl, they are a fruitful source of corrup- 
tion ; even where it is good, they enable the companies 
to drive hard bargains with the public, and prevent the 
exiK5cted benefits of official control from being realized. 

3. State ojmratimi and ointership is a system which 
originated in Belgium at tlie beginning of railway entfjr- 
prise, and has been consistently carrietl out hy the 
Scandinavian countries and by Hungary. Since 1860 it 
has been tlie i»olicy of Australia. It has generally come 
to he tliat of Germany and, so far as the finances of 
the countries allow, of Austria and Russia; Britisli India 
also affords not a few examples of the same method. TJic 
theory of fState ownership is excellent. So large a jiart of 
the railway charge is of the nature of a tax, that there seem 
to be it 2 ytdori reasons for leaving the taxing powers in the 
Iiands of the agents of the Government. In jiractice its 
o]»eration is far more uncertain. Wlit'tlier the intelligence 
and efficiency of the officials charged by the State witli 
the handling of its railway system will he sufficient to 
make them act in the interest of the jaihlic as fully as do 
the managers of private eoriMnations, is a (juestioii wlioso 
answer can only bo determined by actual cxjxM'ieiicc in 
each case. If they fail to have these (jualities, the com- 
plete monojxjly which a Government enj(*ys, and t lie ]»owers 
of lioiTOwing which arc furnished by the use of llu* public 
credit, increase instead of diminishing the danger of 
arbitrary action, unprogrcssivcncss, and waste of capitid. 
Even in matters like public safety it is by no nioitiis 
certain that Government authorities will do so well aim 
private ones. The (juestion is one wliicli j>r{ictic.'il railway 
men have long since ceased to argue on general principles : 
they recognize that the answer dejiends njioii the resjiectiw 
degree of talent and integrity which characterize the busi- 
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ness community on the one hand and the Government 
officiak on the other. 

Authorities. — On economics of oonstraction and of operation, 
eee Wsllinqton, TJu Economic TJ^eory of BaUway Location^ 6th 
edition, New York, 1896. On principles governing railway rat^ 
in general, and specifically in England, see Acwobth, The 
vxvyn and the Traders^ London, 1891. On comparative railway 
legislation and the principles governing it, see Hadley, Bailroad 
Tranmortedion ; lie History and Its Laws, New York, 1886. On 
the histoiy of railway legislation in England, see Cohn, UnUr- 
suchungen itber die Englische Eisenbahnpolitik, Leipsig, 1874-88. 
On practice conceniiug rates in continental Euro^ic, see Ulrich, 
Das Msenhahniariftoesen, Berlin, 1886. (Since this was published, 
• Continental passen^r rates have fallen. The French translation — 
Paris, 1898— gives Kussittii turiirs.) (a. T. H.) 

British Railway Legislation. 

The first thing a railway company in Great Britain has to do is 
to obtain a S])ecial or private Act of Parliament authorizing the 
construction of the line. Not that the mere laying or 
coastnw Qf a railway requires parliamentary sanction, so 

non, interfere with other ]ieople*s 

rights and interests. An example of a railway built without any 
legislative authority is the little mountain railway from Llanberis to 
the summit of Snowdon, which was made by the owner of the land 
through which it passes. Such a railway has no statutory rights 
and no special obligations, and the owuier of it is liable to be sued 
for creating a nuisance if the working of tlie line interferes with 
the comfort of those residing in the neighbourhood. When, how- 
ever, a com^iany desires to construct a Tine on a commercial scale, 
to acquire land compulsorily, to divert rivers and streams, to cross 
roads either on the level or by means of bridges, to jiass near 
houses, to build tunnels or viaducts, and to execute all the other 
works incidental to a railway, and to work the line when com- 
pleted without intcrferen(^c, it is essential that the authority of 
Parliament should be obtained. The coiniiauy therefore promotes 
a Bill, wdiich is considered first by select cornmittcMvs of the two 
Houses of Parliament, and afterwards by the two Houses them- 
selves, during which ]ieriod it faces the opposition, if any, of rival 
concerns, of local authorities, and of hostile landowners. If this is 
successfully overcome, and the proposals meet with the approval of 
Parliament, the Bill is passed, and after securing the Royal Assent, 
becomes an Act of Parliament The company is then free to pro- 
ceed with the work of construction, and at once becomes subject to 
various general Acts, such as the Companies Clauses Act, which 
aliects tUl joint-stock coiiiiianios incorporated by any Special Act ; 
the Laud Clauses Act, which has reference to all coiui>anio8 having 
]) 0 wer 8 to acquire laud compulsorily ; the Railway Clauses Act, 
which imposes certain conditions on all railways alike (except light 
railways) ; the various Regulation of Railways Acts ; the Carriers 
Protection Act ; Acts for the conveyance of mails, parcels, troops ; 
Acts relatinj; to telegraphs to the conveyance of \rorknien, and 
to the housing of the labouring classes ; and several others which 
it is unnecessary to specify. From the early days of railways 
Parliament has also boon careful to provide for the safety of the 
public by inserting in the general or special Acts definite oonditions, 
and by laying upon the Board of Trade the duty of protecting the 
public using a railway. 

The firat Act which has reference to the safety of passengers is 
the Regulation of Railways Act of 1842, which obliges every rail- 
to, to notice to the Board of Trade of 

its intention to open the railway for passenger traffic, 
and places upon that public de{)artment the duty of 
inspecting the lino before the opening of it takes place. If the 
officer appointed by the Board of Trade should, after inspection of 
the railway, report to the do|)artmont that in his opinion “the 
•o^ieniug of the same would be attended with danger to the public 
using the same, by reason of the incompleteness of the works or 
permanent way, or the insufficiency of the establishment for work- 
tng such railway,” it is lawful for the department to direct the 
•company to postpone the o|>ening of the line for any period not 
•exceeding one month at a time, the process being repeated from 
month to month as often as may be necessary. The company is 
liable to a fine of twenty pouiufs a day if it should open the 
line in contravention of such order or direction. The insjiections 
made by the officers of the Board of Trade under this Act are 
very complete: the permanent way, bridges, viaducts, tunnels, 
and other works are oarefhlly examined ; all iron or steel girders 
are tested ; stations, including platforms, stairways, waiting-rooms, 
etc., are inspected; and the signalling and * 'interlocking” are 
thoroughly overhauled. A code of requirements in reg^ to the 
opening of new railways has been drawn up by the depai^ent 
for the guidance of railway companies, and as tne special circum- 
stances of each line are considered on their ments, it rarely 
happens that the department finds it necessaiy to prohibit the 


opening of a new railway. The Regulation of Railways Aot of 
1871 extends the provisions of the above Aot to the opening of 
**any additional line of railway, deviation line, station, junction, 
or crossing on the level ” which forms a portion of or is connected 
with a passenmr railway, and which has been constructed sub- 
sequently to the inspection of it. This Act fhrther defines the 
duties and powers oi the inspectors of the Boud of Trade, and 
also authorizes the Boaid to dispense with the notice which the 
previous Act requires to be given prior to the opening of any 
ndlway or part of it 

It may be remarked that neither of these Acts confers on the 
Board of Trade any power to inspect a railway after it has once 
been opened, unless and until some addition or alteration, such as 
defined in the last-named Act, has been made. When a line has 
once been inspected and passed, it lies with the company to main- 
tain it in accordance with the standard of efficiency it originally 
possessed, but no express statutory obligation to do so is imposed 
upon the company, and whether it does so or not the Board of 
Trade cannot interfere. 

The Act of 1871 further renders it obligatory upon every railway 
company to send notice to the Board of Trade in the case of (1) 
any accident attended with loss of life or personal _ . . 

iiyury to any person w'hatsoever ; (2) any collision 
where one of tlie trains is a passenger train ; (8) any ' ^ 

passenger train or part of such train leaving the rails ; 

(4) any other accident likely to have caused loss of life or personal 
injury, and specified on that ground by any order made from time 
to time by the Board of Trade. The department is authorized, on 
receipt of such report, to direct an inquiry to be made into the 
cause of any acciaent so reported, ana the insiiector appointed 
to make the inquiry is given ]K>wor to enter any railway premises 
for the purposes of his inquiry, and to summon any jiersoii 
engaged upon the railway to attend the inquiry as a witness, 
ana to require the production of all books, papers, and 
documents which lie considers important for the purix>8e. 
The in8|>cctor, after making his investigation, is required to 
make a report to the Board of Trade as to the causes of the 
accident and the circumstances attending the same, with any 
observations on the subject which he deems right, and the Board 
"shall cause every such rnport to be made pnldio in such manner 
as they think expedient.'^ The usual mode of publishing such 
reports is to forward them to railway companies concerned, as well 
as to the press, and on application to any one else who is in- 
terested. The rejriortH are subsequently included in a Blue- 
book and presented to Parliament. It should be noted that 
although the inspecting officer may in his report make any recom- 
mendations that lie may think fit witli a view^ to guarding againr^t 
any similar accident occurring in the future, no power is given to 
the Board of Trade, or to any other authority, to compel any rail- 
way company to adopt such recommendations. This omission is 
Boiuetimes held to be an error, but as a fact it is an advantage. 
The moral effect of the report, with the criticisms of the company's 
methods and recommendations ajqieiided thereto, is gi*eat, and it 
rarely happens that a company refuses to adopt, or at any rate to 
test, the recommendations so made. If on the other hand the 
comjiauy is of opinion that the suggestions of the inspecting officer 
are not likely to prove beneficial, or are for any reason unadvie- 
able, it is at liberty to reject them, the responsibility of doing so 
resting entirely upon itself. The effect of this latitude is to give 
the company ample discretion in tlie matter, and to enable the 
Act of Parliament to bo administered and the object of it to 
bo attained without undue interference. 

In 1889 a very iiiqiortant Act was passed placing upon the 
Board of Trade the obligation to call upon railway companies 
throughout the United Kingdom (1) to adopt upon 
all iiassenger lines the “block” system of working; w^®**W* 
(2) to “interlock” their points ana signals; (8) to fit all trains 
carrying rassengers with some form of automatic continuous brake. 
Prior to tnis some oompanies had, to a certain extent, done these 
things, but few, if any, were completely equipped in these respects. 
A reasonable period was afforded them, according to circumstances, 
to comply witn these requirements, and at the present time the 
work IS practically complete. In this respect the lines of the 
United Kingdom are far ahead of those of any other country, and 
a diminution of accidents, particularly of collisions, has resulted 
therefrom. America is now following tlie lead thus set, and all 
the most important lines in the United States have adopted block 
working and interlocking, but a great deal still remains to be done. 
In certain respects, on tne other hand, America has gone further 
than the United Kingdom, especially in the matter of automatic 
signalling, and in the operating of points and si^^ls by electrical 
}>ower or air-pressure instead of manual labour. In America, also. 
It is the custom to fit freight trains with an automatic continuous 
brake, whereas in the UniM Kingdom this appliance is rec]^uired 
by law only in the case of passeogpr trains, and in fact u not 
fitted to goods and mineral trams except in one or twu isolated 
instances. 
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The aboTe-nsmed Acts enable the Board of Trade to uke all the 
necessary steps to ensure that the safety of passenger trains is 
sufficiently guarded. More recently legislation has been passim to 
safeguard the lives and interests of railway servants. In 1893 an 
Act was jiasscd by Parliament giving the Board ])ower 
to interfere if or when representations arc made to 
them by or on behalf of any servant or class of servants 
of a railway company that the hours of work are unduly long, or 
do not provide sufficient intervals of uninterrupted rest between 
the periods of duty, or sufficient relief in respect of Sunday duty. 
In such cases the company concerned may, a^r intjuiry, be called 
uiK>n to submit such a schedule of the hours during which the 
man or men are enrployed as will bring those hours within limits 
which appear to the department reasonable. In the event of the 
company failing to comply with the demands of the demri- 
ment, uie latter is empowered to refer the case to the Railway 
and Canal Commissioners, who form a special Court constituted 
by the Railway and Canal Traffic Act of 1888, for deciding, 
among other tnin^, questions relating to rates and charges, 
for protecting traders from undue charges and undue prefer- 
ence, for regulating questions of traffic, and for deciding certain 
disputes between railway companies and the public. The Commis- 
sioners are then empowered to deal with the matter, and if 
railway company fail to comply with any order made by the 
Railway and Canal Commissioners, or to enforce the provisions of 
any schedule *’ approved by them, it is liable to a fine of a hundred 
pounds for every day during which the default continues. This 
Act has been the moans of clfecting a considerable reduction in 
the hours worked by railway men on certain railways, and no 
case has yet arisen in which a roferenco to the Commissioners has 
been necessary. Such modifications of the hours of work have not 
only 1>oen beneficial to the men, but have improved the discipline 
of the staff and the punctuulity and regularity of the train service, 
particularly in respect of the goods trains. 

The Notice of Accidents Act of 1884, which obliges employers 
of labour to report to the Board of Trade, when ‘ ‘ there oo<!nrs 
ill any employment’* as defined by the schedule of the Act, 
“any accident which causes to any person employed therein, 
either loss of life or such bodily injury as to prevent him on 
any one of the threo working days next after the oijcurrence of 
tile accident from being employea for five hours on his ordinary 
^^ork,*’ affects railways in course of construction, but not, as a 
rule, otherwise. 

Although the administration of the ahovo-mentioiied Acts of 
I’arliament has had a beneficial effect upon the safety of the public, 
SaMyot enabled an enonnous volume of traffic to be 

BervmatM celerity, jiunctuality, and absence of risk, 

it has during recent years come to notice that the 
iiunilx^r of casualties among railway servants is still unduly great, 
and in 1899 a Royal Coiiitiiissiou was appointed to investigate the 
causes of the numerous accidents, fatal and iion-fatol, to railway 
men'. As a consequence of the report of this Commission the Rail- 
way Employment (Prevention of Accidents) Act of 1900 Avas passed, 
putting upon the Board of Trade the duty of making “ such lules 
as they think fit with respect to any of the subjects mentioned in 
tlio schedule to this Act, with the object of reducing or removing 
the dangers and risks incidental to railway service.’’ Rules may 
also be made in respect to other matters besides those mentioned 
in the schedule, ana companies may be called upon to adopt or 
r«*ject, as the case may be, any ap])liance, the use or disuse of 
w hich may be considered desirable in the interest of the men. 
Before, however, the rules so made become binding upon the com- 
panies, the latter have the right of ap|)caling against them to the 
Railway Oommissioiiors. Failure to comply with any of the rules 
renders a company “liable for each offence, on conviction under 
the Summary Jurisdiction Acts, to a fine not exceeding fifty pounds, 
or in the case of a continuing offence to a fine not exceeding ten 
lioiinds for every day during which the offence continues after 
conviction,” Rules drafted by tlie Board of Trwlo under this Act 
came into force on the 8th of August 1902, the subjects referred to 
being (1) labelling of w^aggons ; (2) movements of waggons by 
propping and tow-roping ; (3) power-brakes on engines ; (4) lighting 
of stations and sidings; (5) protection of points, rods, &c. ; (G) 
ronstniction and protection of gauge-glasses ; (7) arrangement of 
tool-boxes, Ac., on engines ; (8) provision of brake-vans for trains 
upon running lines beyond the limits of stations ; (9) protection to 
permanent-way men when relaying or repairing permanent way. 
The final settlement of a rule requiring brake-levers to be fittra 
on both sides of goods-waggons was, how'ever, deferred, owing to 
objections raised by certain of the railway com^nics. 

Other Acts which are of importance in connexion with aciudents 
are tlic Accidents Compensation Act of 1846 ; the Employers’ 
Liability Act of 1880, and the Workmen's Compensation Act of 

The public Acts of Parliamenx referring to British railways are 
collected in Biog’b General JRailway Aete. ^ Y 


Statistics of Accihrmts. 

The railway companies of Great Britain are, as stated above, 
obliged by the Act ol 1871 to give the Board of Trade notice of 
certain kinds of accidents occurring on their lines. Some of these 
kinds are explicitly mentioned in the Act, hut with regard to 
requinng notice of others, the Board of Trade lias a discretionary 
power. This it lias exercised from time to time, and its general 
orders now in force specify, as requiring notice, accidents (1) as 
regards the locomotive power and rolling-atock, sucli as the 
bui-sting of engine-boilcrs and failures of axles, wheels, tyres, and 
other iiarts of locomotive engines, tenders, or vehicles; (2) as 
regards the permanent way and works, such as the failure of rails, 
bridges, tunnels, viaducts, &c. ; and (3) miscellaneous accidents to 
rolling-stock and {lermanent way, such as trains coming into 
collision with the gates of level-crossings and other obstructions 
on the lines, Ac. 

te trains, such as collisions and derailments, may be 
divided into two classes, namely, those caused by defective con- 
struction or maintenance of the ]>ermanent way, works, 
and rolliiig-stcMik, and those caused hy mistakes or 
uegligotico on the part of the cniploy^^s of the railway trmtaa, 
companies ; to these must be added a fcAv cases that arise from 
unavoidable causes, such as obstacles falling on the rails, or the 
expansion of mils through excessive heat, ’fho improvements in 
salety ajipliances on the railways have much rediu-ed the number 
of serious accidents to trains, and the following siimiiiary (Table V.) 
of tho cases into which it was found necessary to order inquiries by 
the ins{)octing officers of the Board of Trade, divided into periods 
of five years, shows to what extent such reduetion has taken plaee 
since 1871 


Table V. 


Number of inquiries held hy iiispeoting 
ofiiecrs of tho Board of Trade into accidents to 
trains during successive periods of five years, 
niid total iiunibcr of miles o]>en for traffic at end 
of each period of five years. 

1 Perifwf. 

1 

Niiiut)cr of 
Inquiries. 

Miles ot>cn at 
End of reriotl. 

1871 to 1875 

996 

16,658 

1876 „ 1880 

621 

17, 933 

1881 „ 188.5 

488 

19,169 

1886 „ 1890 

303 

20,073 

1891 „ 1895 

266 

21,174 

1896 „ 1900 

1 

290 

21,855 


’riiesc accidents may be divided into the classes shown in 
Table VI. 


Table VI. 


; 

1871- 

1870 

1881- 

1880- 

1891- 

1 

-1896- 

Class of Accident. 

i 

1 

187f>. 

188(1. 

!_ 

18811. 

1890 

1895 

|1900. 

1 

A. From engines or vehicles meeting with 

1 olisiructioiis, or leaving the rails in 
t con.sequence of olwtrurtjons, or from 
defects in connexion with the per- 
' manent way or works .... 

1 90 

1 

80 

78 

44 

40 

27 

I 11. From boiler explosions, failures of 
axles, wheels, or lyres, or from other 
' defects in the rollinp-stock . 

C. From trains entering stations at too 
i great speed 

1 88 

00 

40 

26 

18 

9 

( 

1 

25 

40 

35 

44 

30 

j D. From r,olli8ions between engines and 
trains following one another on the 
same line of rails, excepting at junc- 
tions, stations, or sidings 

08 

27 

23 

8 

13 

18 

E. From collisions at Junctions 

107 

07 

47 

27 

20 j 

38 

F. From collisions within fixed signals at 
stations or sidings . . . 


1 2S!i 

IP2 

112 

101 1 

m 

0. From collisions lietweon engines or 
trains meeting in opposite directions . 

i 

1 9 

7 

19 

4 

2 

n. From cx)llisionB at level-crossings of 
two railways . . ^ • • • 

5 

1 




} 1 

I. From engines or trains being wrongly 
run or turned into sidings or otherwise, 
through facing-points .... 

J fin inclines (trains) .... 
K. Miscellaneous 

124 

40 

SO 

87 

3:j 

3 

40 

10 

6 

20 

10 

2 

11 

5 

4 

8 

11 

21 


The principal improvements which have tended to the reduction 
of most of the classes of accidents shown in tho preceding table 

S. VIII. — 1 8 
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are the adoption of the block system, of interlocking points and 
signals, ana of continuous automatic brakes, all of which the 
Board of Trade was omiiowered to order by the Regulation of 
Railways Act of 1880. 

The circumstances which contributed to the accidents inauired 
into are shown in the following summary (Table VII.); but it 
must be borne in mind that as a large number of the accidents 
arose from more than one of the circumstaiioes enumerated, this 
summary shows an excess over the actual number of accidents : — 


Table VII. 


Circumstances contributing 
to IJie Aucsidents. 

1871- 

1875. 

1876- 

1880. 

1881- 

1885. 

1886- 

1890. 

1891- 

1895. 

1896- 

1900. 

I>efeotive volliiig-stock or failures of 







aj>|>aratus of rolling-stock . 

Defective rouil or works signalling and 

174 

232 

156 

77 

39 

17 

safety upimratus, dtc 

412 

270 

140 

80 

63 

84 









120 

51 

20 

5 

0 

8 

proper supervision .... 

Defective systems for securing intervals 

187 

125 

20 

.31 

■1 

.38 

lietween trains 

Negligence, wantof <‘are, and mistakes of 
officers and servants .... 

212 

80 

49 

.35 


11 

1 

740 

459 




244 1 

Foggy or stormy weather .... 

82 

47 

80 

81 

26 

80 


In the accidents that (Ktcurred to trains, the loss of life and 
personal iiyiiry to passengers was as shown in Table VIII 


Table Vlll. 


1 

Year. 

Number of Pas- 
Hongers Kiiiefl 
aiul Injured 
from Ac'cidentK 
to Trains. 

Niiml)cr 
of Passenger 
.Journeys (ex- 
clusive of 
Journos by 
8cason-Ticket 
Hoiaeni> 

Pro])ortion of Killed and Injured 
to Number carried. 


Killed. 

Injured. 

Killed 

Injured. 

1874 

86 

1613 

477, 840, 411 

1 in 5,550,284 
1 „ 29,882,073 

1 in 296,243 

1875 

17 

1212 

508,975,234 

I „ 418,296 

1876 

38 

1279 

538,287,295 

1 „ 14,165,455 

1 „ 420,865 

1877 

11 

664 

551,593,654 

1 „ 50,144,876 

1 „ 830,713 

1878 

24 

1173 

565,024,455 

I ,, 23,542,685 

1 „ 481,692 

1879 

75 

602 

502,732,890 

603,885,025 

622,160,000 

1 7,603,105 

1 „ 934,772 

1880 

29 

904 

1 „ 20,823,586 
1 ,, 27,0.50,436 

1 „ 668,013 

1881 

23 

987 

1 „ 630,3.54 

1882 

18 

803 

654,838,295 

683,718,137 

1 ,, 36,379 905 

1 „ 816,489 

1883 

11 

662 

1 „ 62,156,194 

1 „ 1,032,808 

1884 

31 

864 

694,991,800 

1 „ 22,419,092 

1 „ 804,388 

1885 

6 

43G 

697,218,031 

1 ,, 116,202,171 

1 „ 1,599,112 

1880 

8 

615 

725,584,390 

733,670,000 

1 „ 90,698,049 
1 „ 29,346,800 

1 „ 1,179,812 

1887 

25 

538 

1 „ 1,363,699 

1888 

11 

591 

742,499,164 

1 „ 67,630,000 

1 „ 1,250,555 

1889 

88 

1016 

775.183,073 

1 „ 8,808,875 

1 „ 762,975 

1890 

18 

496 

817,744,046 

1 „ 4.5,430,224 

1 „ 1,648,677 

1891 

5 

876 

845,403,668 

1 „ 109,092,733 

1 „ 966,244 

1892 

21 

601 

864,43.5,388 

1 „ 41,163,589 

1 „ 1,438,328 

1893 

17 

484 

873,177.052 

1 „ 51,363,356 
1 „ 56,963,307 

1 „ 1,804,084 

1894 

10 

317 

011,412,926 

929,770,909 

1 „ 2,626,660 

1895 

5 

399 

1 „ 18.5,954,182 

1 „ 2,830,253 

1890 

5 

388 

980,339,433 

1 196,067,887 

1 „ 2,626,648 

1897 

18 

324 

1,030,420,201 

1 „ 67,245,667 

1 „ 3,180,309 

1898 

25 

632 

1,062,911,116 

1 „ 42,516,445 

1 „ 1,681,821 

1899 

14 

693 

1,106,691,991 

1 „ 79,049,428 

1 „ 1,596,958 

1900 

1901 

16 

0 

i 

863 

476 

1 

1,142,270,686 

1,172,895,900 

1 71,392,293 

1 „ 1,323,611 

1 „ 2,463,017 


From this table it will be seen that no deaths occurred to 
mssengers from collisions, derailments, Ac., on the railways of the 
Uiiitod Kingdom in the year 1901. The two accidents involyitig 
the greatest loss of life in the period covered by the table were (1) 
the Tav Bridge disaster, which occurred in 1879, when, owing to 
the failure of the bridge while a train was i^assing over it during 
a gale, the train was thrown into tlio water and 73 (lassengers 
lost their lives; and (2) the terrible accident at Armagh in 
1889, when the rear [lortion of a passenger train ran back down 
an incline and came into collision witn a following passenger 
train, causing the death of 80 passengers and ixgury to 262 
others. 


W AYS [accidents 

Accidents to passengers from causes other thui Aocid§aia 
accidents to the trains in which they were travelling to 
for the years 1875, 1880, 1885, and 1890-1901 are iMresegfiMW. 
shown in Table IX 


Table IX. 


Year. 

From Accidents 
in connexion with 
the Movement of 
Trains, Railweu* 
Carriages, Ac. 

From Accidents 
on Railway 
Premises not In 
connexion with 
the Movement of 
Trains, Ac. 

Total. 

KUlcd. 

Injured. 

Killed. 

Injured. 

Killed. 

Injured. 

1875 . 

■I 


■ 


117 

594 

1880 . 


709 


204 

118 

913 

1885 . 

l@l 

693 

5 

223 

101 

916 

1890 . 

wm 

865 

8 

359 

mmm 

1224 

1891 . 

98 

737 

8 

266 

106 


1892 . 

103 

747 

12 

336 

120 


1893 . 

89 

737 


812 

06 


1894 . 

101 

821 


323 

105 

1144 

1896 . 

78 

710 


297 

82 


1896 » . 

88 

11981 

5 

5151 


1713> 

1897 . 

115 

1315 

2 

586 

117 

1901 

1898 . 

128 

1238 

9 

489 

137 

1727 

1899 . 

141 

1457 

10 

617 

1.51 

2071 

1900 . 

119 

1563 

7 

624 

126 

2187 

1901 . 

135 

1669 

23 

680 

1.58 

2349 


1 In the year 1896 an Order of the Board of Trade under the 

Reifulation of Railways Act 1871, layiniir down more sirtnjront reflations 
for reporting non •fatal accidents, came into force. By this Order cutn- 
imnies are required to report ait cases of injury to passengers. The prin- 
cipal causes of accidents to passengers in this class are from falling between 
trains and platforms or on the ballast when entering or alighting from trains 
in motion, from falling off platforms or out of trains, from l)clng run o\er 
when tiroBsing the lines at stations, and from falling when osceiuling or 
descending steps at stations. 

Taking tho figures for 1901, tlie total risk to passengers from 
the time they entered the premises of the railway company until 
their departure therefrom was — Total 

Fatal accidents . . 1 in 7,420,227 

Non-fatal accidents . . 1 „ 415,007 paaaangtn. 

This calculation, like those previously given in the above tables, 
does not take into account the journeys mode by holders of season- 
tickets, of which 1,879,136 were issued in 1901, as tho number of 
journeys made by the lioldors cannot be estimated. It is obvioiLs 
that if an accurate estimate of those journeys could be made, a large 
increase in the number of i»assenger journeys would be shown, with 
a corresponding benefit to the passenger when calculating his risk 
of accident. 

Notwithstanding the measures taken by the railway companies 
for the protection of their servants when on duty, and the eilbrts 
of the Government to reduce tlio risks incurred by the 
men, the number of accidents of this class continue . * 

be high. The efibets of the Rules issued by tho . - 
Board of Trade under tho Railway Employment 
(Prevention of Accidents) Act of 1900 will, it is hoi)ed, however, 
tend to the reduction of these accidents. Tho princi|)al risks 
incurred by tho men are those entailed by shunting operations, 
and by the work of repairing or injecting tho permanent 
way while tho traffic is in progress. The Rules issued by tho 
Board of Trade are intended to minimize those risks. Table X. 
shows the iiuml)er of accidents occurring to servants of the 
comMuies in traflic operations, hut a large number of slight 
acciaonts occur from causes in which the movement of tho traffic is 
not concerned, and these are not included in the two following 
tables (Tables X. and XI.) 

The number of persons employed by the railway companies is 
known accurately for certain years only, namely, 1874, 1884, 1889, 
1895, 1898, and 1901, but for the purposes of these tables it has 
been estimated for the other years talcen (estimated figures being 
printed in italics). 

The apparent sudden rise of the injuries in 1896 is due to the 
effect of the Board of Trade Order of October 1895, referred to in 
the note to Table IX. From the commencement of 1896 the 
companies were required to report non-fatal accidents to their 
Mrvants whenever they were such as to prevent the servant 
injured, on any one of the thre« working days next after the 
accident, from being employed for five hours on his ordinary 
work. 
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Table X. 


Year. 

By Train 
Accidents. 

1 

By Aocldeiits j 
<m Hallways, 
exclusive of 
Train 
Accideiita 

Proportion of Acci- 
dents occurring to 
Bor\’ant8 ot Ck>m- 
panies by Traill and 
other Accidents to 
the whole Number 
employed. 


Killed. 

Injured. 

1 

Killed. 

Injured. 

Killed. 

Injured. 

1874 . 

40 

271 

742 

2544 

1 in 

320 

liii 89 

1875 . 

21 

2!ID 

744 

3379 

1 >. 

33U 

1 „ 70 

1870 . 

28 

230 

045 

2304 

J ,, 

386 

1 „ J'W 

1877 . 

22 

154 

620 

2009 

1 >, 

414 

1 M li3 

1878 . 

16 

156 

529 

1847 

i 

600 

1 ,, 13t> 

1879 

8 

118 

444 

1830 

1 .. 

out 

1 „ m 

1880 

23 

118 

623 

1902 

1 „ 

631 

1 „ ISO 

3881 . 

10 

108 

502 

2278 

1 .. 

570 

J „ 1S3 

1882 . 

21 

163 

532 

2423 

1 n 

670 

1 139 

1883 

11 

87 

543 

2373 

1 

600 

1 „ L i/# 

1884 

23 

116 

523 

22(W 

1 M 

m 

1 „ 149 

1885 . 

13 

81 

438 

2036 

1 n 

708 

/ „ 103 

1880 . 

4 

81 

421 

1929 

i M 

816 

1 „ 179 

J887 

8 

109 

414 

1900 

1 „ 

891 

1 .. 167 

1888 

7 

03 

389 

2100 

1 » 

87U 

1 „ 167 

1889 

4 

117 

431 

2052 

1 1. 

877 

1 „ 138 

1890 

12 

147 

487 

2975 

1 » 

706 

/ „ 199 

1891 

12 

154 

537 

3007 

1 .. 

606 

1 „ ml 

1892 . 

0 

92 

525 

2823 

t » 

71U 

1 130 

1893 . 

10 

73 

450 

2558 

1 „ 

890 

1 ,, 1/46 

1894 

6 

62 

473 

2649 

1 » 

796 

1 .. 

1895 

12 

88 

m 

2500 

1 

10.'i2 

1 >. 175 

1890 

3 

153 

444 

38:13 

1 U 

lOiO 

1 » 117 

1897 . 

9 

140 

501 

3989 

1 .. 

019 

1 „ 113 

1898 . 

10 

no 

488 

4039 

1 „ 

1060 

1 „129 

1899 . 

10 

106 

512 

4437 

1 n 

1000 

1 „ 116 

1900 . 

24 

180 

559 

4405 

1 

010 

1 „ no 

1901 . 

8 

156 

503 

4087 

1 .. 

1127 

1 „ 135 


Total 
Numbers 
emf^yed 
by the 
Railway 
Companies. 


2AO,OOU 

SIi5,(XX) 

seotOoo 

965^000 

970.000 

980.000 

900.000 

m,ooo 

316.000 

330.000 
346,426 
3hO,UiG 
3JSM0 
3m,h»0 
3IS,U!tO 
381,626 

331.690 

381.690 
381,090 
381,096 
381,690 
465,112 
m,119 
1(66,119 
534,141 
534,141 
63U,m 
675,834 


Table XL shows, for the year 1901, the risks incurred in tlic more 
iinjjortant classes of railway service 

Table XL 


Class ot Servants. 


.Stationniasters 
Brakesmen and 
goods-guards 
Pormanont-way 
'men . 

Gatekeeporo . 
Kiigine-drivers 
Porters 
Shunters 
Firemen 
Inspectors . 
Guanls (passenger) 
Pointsmen and sig- 
nalmen 
Labourers . 
Ticket collectors 
and examiners . 
Mechanics . 
Other classes 


Total . 


Nunibcr 
Employed 
in 1901. 


8,103 

15,708 

66,621 

3,507 

25,556 

55,276 

10,841 

21,083 

6,772 

7,291 

28,496 

53,282 

3,642 

81,440 

185,216 

675,834 


Number of 8er- 
rants of Railway 
Companies Killed 
, and Injured dur- 
ing the Year 1001. 


l*roiH)rtion to the 
Numlicr Employed. 


Killed. 1 

Injured. 

1 

Killed. 

Injured. 

2 1 

23 

1 in 4051 

1 in 352 

1 

•12 j 

845 

1 

„ J171 

1 „ 18 

121 I 

140 

1 

„ 551 

1 ., 447 

3 , 

6 

1 

,, 1169 

1 „ ,584 

20 ! 

312 

1 

,, 983 

1 „ 75 

4ri ; 

572 

1 

„ 1228 

1 ,, 97 

41 i 

C50 

1 

,, ‘J64 

1 „ 17 

24 

406 

1 

„ 1003 

1 „ 49 

7 

19 

1 

„ 907 

1 „ 356 

8 

122 

1 

M 9111 

1 „ 00 

12 

70 

1 

,,2377 

1 „ 407 

33 

153 

j 

1 „ 1615 

1 „ 348 

1 

17 

1 

„ 3642 

1 „ 214 

18 

26 

1 

„ 4524 

1 „ 140 

108 

724 

1 

,,1715 

1 „ 256 

491 

4214 

1 in 1173 

1 in 137 


Table XII. 


Year. 


1876 

1880 

1885 

1890 

1891 

1892 

1893 

1894 


Number of 
Persons 
Killed at 
Level- 
CroBsinKS. 


66 

74 

58 

83 

66 

77 

55 

80 


Number of 


Injured at 
Level- 
Crossings. 


41 

30 
21 
35 

31 
21 

30 

31 


Year. 


1895 

1896 

1897 

1898 

1899 

1900 

1901 


Nnnibcr of 
Persons 
Killed at 
licvel- 
Crossings. 


65 

51 

80 

64 

60 

63 

55 


Number of 
Persons 
Injured at 
J4evel- 
Crossings. 


33 

27 

25 
27 
22 
35 

26 


The number of accidents to jHirsons making use of lovel-crossiiigs 
over the railways does not sliow any u]ipreoiable diminution in the 
25 years from 1875 to 1901, although iinprovments 
have been made by tlie provision of foot-bridges or 
subways at many busy places whc*re the level-crossings 
were previously the only means of crossing the line, and in other 
cases oy the provision of signals interlocked with the gates. The 
numbers of ))ersonB killed and injured while passing over level - 
crossings in certain years ai*e shown in Table XII. 

The remaining classes of accidents on railways arc those which 
oc<*ur to trespassers on the railways, of whom 282 were kilb'il ainl 
154 injured in 1901 ; those which occur to i)ersoiis transacting 
btLsincss at railway stations and sidings (inincipally traders’ sei- 
vants engaged in obtaining or doliveriiig goods), 17 of whom were 
killed and 122 iuiured in 1901 ; and those that occur to persons 
who can neither be described as being on business or 1 respassiiig, 
of vvhom 24 were killed and 28 injured in 1901. In addition, 144 
|HU*8ons committed suicide by placing themselves in front of trains 
in 1901, and 17 persons were injured while apjiarcntly attenijiting 
to commit suicide in the same manner. The number of suicides 
is slightly in excess of the average number for }»n^ceding years. 

In the United States of America the figures of arcideiits aie now 
rcimrted under an Act ol Congress, approved on the 3nl March 
1901, which retjuires that “coinmon carriers engaged a m * 
in interstate coiimicn-c make full reports of all 
accidents to the Interstate Commerce Commission by 
a monthly rejK>rt under oath, of all collisions of trains, 
or where any train or ])art of a train leaves the track, and of all 
accidents which may occur to its jiaHscngcrs or employes w-hilc in 
the service of such conimon carrier and actually on duty.” The 
re.iKirts rendered in accordance with this Act arc apparently more 
e<miplcto than those hitherto funiislieil, hut the requirements of 
the Act do not include nciddents at level - crossings. For the 
second six months of 1901 it appears that 108 passengers were 
killed and 1999 injured in accidents t(» trains, and 87 were killi^ 
and 1510 injui'ed in other acscidents. The iiuniher of cnifdoyes 
killed was i343, and 17,213 were injured. Compared with the 
accidents in the United Kingdom for the same period of six 
montlis the relalivo figures are given in Table XIII. : 


I Passengers 
' Servants . 
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XIII. 




1 rnitecl Stateb of * 
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1 j 
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• 1 

195 
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3,509 i 
17,213 , 

1 

80 

286 

1299 

2178 


The latest proportions given lor the United States are for the 
year ending 30th June 1900, as shown in the Rcnoit of the Inter- 
state C’ommerco ComiuiH.sion ; lliese are compared with the British 
figures for the year ending 31st December 1900 in lablc Al> : 

Tabi.k. XIV. 


PasMcnRerh: , 

Proportion of kilh*d ann in- 
jurcii from accidents in 
iTonnexion with the move- 
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Proportion of killed and in- 
jured to numbers employed 
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Tbediffi-rences b«twc<m the niilea«e ..f tlio raileavs. the inimbeis 
of passenffTS earrid. and tb- numbers of emj- ' S 

count n'c.s in the year 1900 are shown in Table X\. 

Table XV. 


. United States. I 
; Year ending mU I Yi ur ‘ 

, JuneKKW. I Peceinher l.H ». 


Mihiage. of railways . , • . 

Number of jiasBcngoi-s carried ; 
in 12 months 

Number of em]>loy4s . • ; 


193,315 

576,865,230 

1,017,653 


22,078 

1,112,276.686 

.''>75,831 
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be noticed that while the mileage and number of employee is 
higher in the United States tlian in the United Kingdom, the 
number of passengers carried is higher in tlio United Kingdom. 

The number of jHirsous killed and ii^jured at level-crossings (not 
including those described as employe and trespassers) was 558 killed 
and 1000 injured in the year ending 80th June 1900, as against 
59 killed and 29 injured in the same period in the United Kin^om. 

(h. a. Y.) 

Financial Organization. 

Before considering the general method of financial 
organization of railway companies, it is imiKirtant to note 
the attitude taken up by the State toward their construc- 
tion. In the United States public policy encourages the 
free building of lines by providing, under general laws, that 
any body of citizens may become incorporated in order to 
locate a railway, expropriate the necessary land, and pro- 
ceed with construction and operation, the sole preliminary 
Ijeing that evidence must be shown of bona fide» by a 
most modest subscription of capital. The effect of this 
legislation has been to make the railway a highly com- 
jietitive business, subject from the investor’s point of view 
to the extra hazards which must necessarily attend on 
capital engaged in fierce comiietition. From the jioint of 
view of the public, the policy mentioned has res^ted in 
the miiltiidication of lines, and consequent cheap rates of 
service, together with wide development of territory. In 
the other countries of the world, where Government sanc- 
tion has to be obtained for each undertaking, after proof 
not only of the ability of promoters to further the enter- 
prise, but also of its present necessity and probable profit- 
able conduct, the result is to surround capital with greater 
safeguards, but at some sacrifice of public benefit. 

Some economic and </aan-political questions of import- 
ance may arise as the pressure of continuous liigh rates 
threatens to handicap a given region in the commercial 
race. For instance, in the Unit^ States the so-called 
“Granger” movement by the farmers was an important 
political force for some years. As the product of the farm 
depended largely on exjiort values, it followed that tlie 
producers in the far interior found the cost of tran8|X)rta- 
tion to the sea a heavy burden, and largely disproportionate 
to the charge upon their comi)etitors nearer to the shore. 
The progress of competition between rival carriers finally 
atfordod a natural solution of this difficulty, by the reduc- 
tion brought alKmt in the rates of freight until a ]x)int 
was reached where it bore small proportion to the value 
of the article transiK)rted. But in cases where the same 
difficulty presents itself with a governmental concession 
practically precluding comi>etition in rates, the aggrieved 
citizen naturally turns to the State for redress. This 
situation is beginning to assert itself in the Argentine 
Republic, in the British colonies, and to some extent in 
England itself. 

The financial organization of railways began in various 
countries on substantially identical lines where it was 
proposed to build under private corporations. Tlie shares 
of the corporation, after being jmid for, carried no further 
liability, and the capital thus raised by subscription was 
augmented by borrowing under powers conferred by legisla- 
tion or charter. Financial developments, however, soon 
assumed different forms in the different countries. In Great 
Britain and on the Continent borrowing powers were 
granted in very limited degree, generally for only one-fourth 
of the capital, and the debenture, or other obligation repre- 
senting the authorized debt, became esteemed as a security 
of the highest character for investment In the United 
States, on the other hand, borrowing powers were exercised 
for the most ])art under general laws and without limitation, 
so that often all the actual capital for building a railway 
Wiis raised by forms of debt, while the share capital w’as 
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issued solely for contractors’ profit, and afforded no guaran- 
tee or margin for protection of indebtedness. The latter, 
therefore, became necessarily a much more precarious form 
of security for the investor, and large losses ensued to the 
public, both in the United States and in Europe, by 
reason of a confused belief that bonds or debentures indi- 
cated in each community an identical security, whereas 
the case was quite otherwise. In the former country, as 
has been alx)ve pointed out, the existing conditions of free 
competition call for the same examination on the part of 
an investor into individual conditions and environment 
as would be needful in respect to any other competitive 
industry. As rates have fallen, it has come to i^ass, 
particularly in the United States, that a complete re- 
habilitation of the plant has been gradually forced upon 
all the railways of the country. As the cost of hauling a 
large train-load is proi)ortionately much less than of hauling 
a small one, the efforts of managers have been directed to 
increasing the carrying capacity of their trains. Herein is 
the explanation of the demands for new capital on a great 
scale by the older railway companies, which otherwise 
would presumably have reached the approximate limit of 
capital requirements. Hence, also, arose the policy now 
general in the United States of devoting a greater or less 
proportion of net revenues to |)ayment for i)crmanent im- 
provements, instead of dividing them amongst the share- 
holders, a iK)licy which has excited much criticism among 
British holders of American shares, but which American 
opinion lias accepted as being for the best interest of 
shareholders, inasmuch as it gives assurance of greater 
stability under the stress of commercial fluctuations. 

The tendency to amalgamate connecting systems of 
railway has had a marked stimulus in late years, by reason 
of the economies in operation and the advantages in con- 
duct of traflic accruing from the extension of lines under 
one control. A certain jealousy is exhibited in some 
public quarters lest a centralized power thus vested over 
a great numlier of employes should lead to political 
abuses in a country where manhood suffrage prevails, but 
it is to the credit of those controlling such great executive 
lK)wers that they seem tr) liave been exercised, on the 
whole, wisely and in the public interest. 

The i^eculiar status of the railway in modern life makes 
it of equal interest to the investor, the employ^, and the 
ix>litical economist. It will bo found that the best end is 
subserved for each of those by all development which 
tends to secure the maximum of service at the minim um 
of cost. By such influences will be created that volume 
and diversity of human industry which affords the best 
guarantee for the welfare of the individual and of the 
Btate. To this end the modem railway has proved itself 
an instrument of greater efficiency than any other, or 
perhaps than all others combinc<l, as witness in the United 
States the growth in tonnage from 72,500,000 tons in 
1870 to 975,000,000 tons in 1899, an increase of more 
than 1300 per cent. (j. oh.) 

Railway Construction. 

The principles of railway construction described in the 
ninth edition of this Encyclopaedia remain true, and most 
of the essential facts there told need no modification. 
The changes are in detail. 

The tendency of time is to unify the gauge in each 
country and, generally speaking, in the world, though pro- 
cess in that direction is not without intermp- 
tion. In France, for example, at the end of 
1898 there were 26,044 miles of railway, and of this 
amount 2490 miles were of narrow gauge, viz., 1 metre, 
0’80 metre, and 0*60 metre, while 870 miles of narrow gauge 
were in course of construction. In British India about 
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42 i)er cent, of the total mileage is built to metre gauge or 
less, while the standard is 5 feet 6 inches, and the metre 
gauge lines are added to year by year. In the British 
colonies generally the gauge of 3 feet G inches may bo 
called standard ; but throughout the world the gauge of 
4 feet 8 J inches is much more used than any other, and is 
increasing in far greater ratio. In North America 4 feet 
inches has become almost universal, except for small 
industrial railways and some shoit lines for local traihc, 
chiefly in mountainous country. The long lines of 3 feet 
gauge have generally been converted, or a third rail has 
lieen laid, permitting interchange of vehicles. Tlic gauges 
of 5 feet and more have disappeared. A considerable 
number of lines use 4 feet 9 inches ; but cars run freely 
from this gauge to the lines of 4 feet 8^ inches gauge, 
and back again. The commercial im]X)rtance of this free 
intercliange of cars is now the controlling fact in deciding 
on the gauge of a new railway, unless that railway is 
isolated by its geographical jiosition. In Great Britain, 
also, the standard gauge is 4 feet 8^ inches, and there 
railways are now built to other gauges only under excep- 
tional conditions ; the “ broad gauge ” of 7 feet di8a}>]r»eared 
when the Great Western main line from London to 
Benzance was converted to standard gauge throughout its 
length on 20th- 23rd May, 1892. In Ireland, however, 
the standard gauge is 5 feet 3 inches ; and j^erhaps it 
would have been better for all the countries of I^utoikj 
and America had 5 feet G inches, or even G feet, been 
made the standard, since the physical limits of the jjow'er 
of locomotives and the ultimate carrying (*apacity of cars 
would not liave been readied so soon. 

On the continent of Europe the standard gauge is 
generally 4 feet 8J inches, but in Bussia it is o feet, and 
in Sjiain 5 feet 5| inches. In Erance, as in the United 
States, there arc many miles of track of 4 feet 9 inches 
gauge ; but for traffic purposes this is not a bi’eak from the 
stiindard of 4 feet 8^ inches. The narrow-gauge raihvays 
of France have already been mentioned. In other Conti- 
nental countries there is also an important mileage of metre 
gauge, and even narrower, on lines of local or secondary 
imi)ortance. India had, in March 1900, 13,G70 miles of 
railway of 5 feet G inches gauge, 9496 miles of metre gauge, 
and r>98 miles of sjHscial gauges ; lieiice tliat country will 
supjily valuable comparative data for the study of the 
eflieiency and cost of working of broad and narrow’ gauge 
lines, and for such data the reader may Ik) referred to the 
elalKirate yearly rejwrts of the Government of India. In 
Australia the disadvantages of a break of gauge ai-e alrcjuly 
felt. In Now South Wales the standard is 4 feet 8 J inches ; 
but in Victoria, on the south, it is 5 feet 3 inches ; and in 
Queensland, on the north, it is 3 feet G inches. Obviously, 
as commerce between the states increases, the tax of a 
break of gauge at the frontier will become more serious, 
and for some years various commissioners of those states 
have urged the imjwrtance of one gauge. In New 
Zealand, Tasmania, and South Africa the gauge is 3 feet 
6 inches. In Low^er Egypt the standard is 4 feet 8^ inches, 
but the line into the Egyptian Sudan is 3 feet G inches. 
The reasons for building the Sudan line to this gauge wtue 
weighty and suifleient; but the time w'ill come when a 
struggling commerce will l)e taxed wdth the jjerpetual 
costs of a break of gauge. Ou the othei’ hand, the South 
African railways arc built to 3 feet 6 inches ; and if the 
so-called Capo-to-Cairo railw’ay is ever completed, there 
will 1)0 one gauge from Upper Egypt to Gajje Towil 

For sleepers (called cross-ties or ties in the United States) 
wood is the material still generally used. Metal is em- 
ployed for the purpose in a few countries where timber is 
scarce, or liable to destruction by wliite ants, and, also 
somewhat experimentally, on a considerable mileage on the 
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continent of Euroi) 0 ; but its use there is not increasing, 
and in the United States it is exceedingly limited. In 
England, Germany, and France at least 90 iier cent, ui 
the wooden sleepers are treated before they are 
kid, to preserve them from decay, and the same 
practice is followed to some extent in other European 
countries. A groat number of preservative processes luive 
been tried (many of them i)atentcd), but the one now most 
krgely used is that known as “creosoting.” Dead oil of 
coal tar is forced into the wood under pressure, or sucked 
in under vacuum, both the timber and llie oil lx4ng 
heated. In the United States only a very small ix^rcentage 
of the cross-ties are treated in any way beyond seasoning 
in the oixm air, timlxjr l)eing still too cheap in nearly all 
j)arts of that country to justify jircservativt? treatment — 
at least so the otticials of the railw'ays tliiiik. A few lines, 
however, wdiich liavc a long mileage in timl)erless regions 
do treat their sleejiers. l^robably the largo majority of 
railway engineers in nearly all countries believe that 
timlicr sleei>ers, preserved in sonui way, and ]>rotected from 
direct weai* by jdates or chairs under the rail, wdll be 
standard [)ractice for many years. Stt»el is the only 
material that can lx* substituted for wood in the pros(*iit 
stage of invention, and generally it is still too costly for 
this use. 

One of the. most important events in the whole hist(n-y 
of the railway was the substitution of steel for iion 
rails. That made j)f»sKil>l(j the wheel weiglits 
and the sj)eeds of to-day, and dimiiiisli(*d the * 
cost of maintenance of track to such a point as made 
ix)ssible the rales of to-day. 13ie continued improvement 
of the steel rail in stiffness of s(M*tion and in toughness ajid 
hardness of materia) is an element of jirogrcssive economy 
almost as im])ortaiit as the substitution of steel for iron. 
The w'eight of rail has increased, juirticularly in the 
United States, and in Great Britain rails weighing 95 
and 100 lb i)or j^ard are now largely laid on main lines. 
Harder steel is also emi>loyed. The inniortant element in 
controlling this cjiiality is carbon, and in their notions of 
desirable carbon contents the rail makers and users of 
Great Britain difler from those of the United States. 
Generally s] leaking the rail steel of the United States is 
higher in carlxm, hence, hardin*, tlian that made and used 
in England. In the United States the l>c*st and most 
widely accepted juactice is from () ‘j3 ]>er cent, of carbon 
as the minimum limit for light rails up to 0*70 fjer cent, 
for the toj> limit for hea^y rails. Nevertheless, it is true 
that even there some rail-makers and railways si ill sjier i fy 
the minimum carbon as low as 0*35 per cent. In Gn^at 
Britain the limits of carbon adojjted range from U'2r> u]> 
to 0*50 cent., Imt in the greater numlier of cases 0*4 
is sjiccitied as tlie lower limit. It will be seen, tlierdore, 
that there is practical agreement in the twf) couiitru‘s as 
to the ininimum of carbon, but a wide d'tiereiice as to the. 
maximum. The tondency on the Continent is tow’ards 
harder sti*ol than jirevails in Ihigland. In recent yeai'S 
there lias Inien a real advance in the art rif making 
rails. This has not consisted so miudi in tla* ac(juisiti(*ii 
of new knowledge as in the spread of knowledge from a 
few men to many. It lias come to bo wi<lely known that 
the treatment of the steel from the time of melting to tJa; 
last ]>assage through the rolls IkS (juitc as important as 
the chemistry of the stock. Esjiecially has it krome 
known to many, as it lias long ken know'ii to a few', tluit 
the last work on steel must be done at a comparatively 
low tcnijx,*rature if the product is to be iinc-grainod, ln»nio- 
geneous, and tough. The sjiread of this knowledge ha.s 
already affected the outline of the cross-section of the rail, 
in the I'nited States at least, and it will s(jou kgin to 
aflect rolling-mill practice. 
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To understand how a more correct knowledge of mill 
treatment has affected the rail section we must look at 
the typical sections used. In the United Kingdom the 
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Fki. ].— a, Bootion of EngliHli bull heud rail, 00 1b to tho yard, showing 
also chair and fuHt<‘iiin^H ; It, plan of chair. 


standard rail section is the hulhhead, wliich is shown in 
Figs. I and 2. This is used also to a comjiaratively small 
extent in France and in India. Tlie 
rail section much more generally used, 
always in the United States aii<l 
nearly always on the continent of 
Enro])o, is frequently called the Vig- 
nolcs section, or in the United States 
the T rail (Figs. 3 and 4). It is also 
often spoken of as a iiange rail. An 
insjiection of the figures will show 
that in the bull-head rail the weight fio. 2 .— English rail and 
of metal in the top and bottom 
inemlxirs is not very different, and that the neck (or web) 
is (jornparatively thick. Similarly, it will lie seen that 



Fro. 3.— American rail, 00 lb to the yard, showing rail joint. 

in the Vignoles section the flange or foot is broad 
and thin, and that thoi'e is considerably less metal in the 
fiange than in the liead. It wdll be understood, then, 
that one part of the bull-head rail cools about as fast as 
another, but that the iiange of the Vignoles rail cools much 
faster than the head. Tlie result of this is that the finishing 
pas.ses must lie made while the head is at a temperature too 
high to give good results — otherwise, the fiange would be 
too cool to be rolled. This fact resulted in the develojv 
ment in the United States of what are there called balanced 
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sections — ^that is, sections in which the metal is divided 
approximately equally between the head and the flange — 
and, furthermore, the head is made comparatively broad 
and thin. The final development of this section was 
reached in 1893, when the American Society of Civil 
Engineers recommended a set of standard sections, one 



Fia. 4.— French rail, 00| 1b to the yard, showing also rail Joint and 
seat in the Blcci>er. 


of which is seen in Fig. 3. Hy comparing this with the 
Frencli rail (Fig. 4) the reader may see the difference in 
the distribution of the metal. Those balanced sections 
are now standard on many railways, their use is increas- 
ing, and, so far as "we can now foresee, they are destined 
to jirevail, except that the fiange will pro})ably be made 
thicker. Tlio bull-head section is a better section to roll, 
but track made w-ith it is more costly, and changes are 
loss convenient ; it now seems likely that its use will be 
continued indefinitely in the British • Islands, but that it 
will not sujxsrsede the fiange rail elsewhere. The s})read 
of knowloflge of tlio mill treatment of rails is likely to 
bring aliout still another change in mill practice, namely, 
such an ari’angemciit of rolls as will retard the progi*ess of 
the rails just before they reach the finishing rolls, and 
])ermit their tem|)erature to fall, thus making the finisliing 
passes cooler than is now ordinary practice. This will 
prol)ably be brouglit about by introducing a table over 
which the rails will move slowly but continuously, fed up 
to the finishing rolls at a uniform rate, but having time to 
cool while on tliis table. Obviously rail-makers will not 
l>ermit any change in practice to bo made which would 
diminish the speecl and regularity of the output, and it is 
not for the interest of anybody that such a thing should 
Ije done. The j)lan now developing, as briefly outlined 
above, will not lessen the 8i)ee(l or «iimntity of output ; it 
will merely retjuire additional machinery and additional 
room. 

A few tyjXis of rail joints and fastenings are shown in 
the figures, and little need l)C added to what the cuts tell. 
In the United States the joint shown is well-nigh 
universal. It consists of two symmetrical 
bars, and the variations are in length (from 20 
inches to 48 inches), in weight, and in the number of 
1)olts, whicli may be four or six for each joint The best 
length of joint is still mucli debated. CHher joints than 
the tyjie shown (almost invariably jiatonted) are used, and 
some of them largely, but far the greater number are of 
the angle splice type seen in Fig. 3. 

Kails in the United States ai*o usually laid directly on 
the sleepers and spiked with hook-headod spikes driven 
with a maul. The whole arrangement is simple, and lends 
itself admirably to fast track-laying, and to repairs and 
changes of line. Further, it is cheap in first cost, but 
obviously it is not so durable or so stable as the British 
and Continental methods. Of late years tie plates have 
come into considerable use, lyid their use is increasing. 
These plates, in the United States, are always made of 
rolled steel and punched with i-ectangular holes, through 
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which the spikes are driven. All the accepted forms now 
have two or more flanges -on the bottom of the plate, 
running lengthwise of the plate and crosswise of the 
rail ; these are necessary to give the plate liToi^er stiffness, 
and further, as they are driven into the tie by the weight 
of passing traffic, they help to flx the plate securely in its 
place. The plates are laid between the rail and the cross 
tie and serve two principal purposes: they diminish the 
wear of the tie under the rail, and they help to 8up])ort 
the spike and so to keep the gauge. In Great Britain 
the simple fish-plate joint, as shown in Fig. 2, is used, 
often provided with flanges depending vertically below 
tlie bottom of the rail, to give additional stiffness to the 
joint. The rail is laid in a cast-iron chair and held 
there by a key driven in alongside the rail; this key, 
which is usually of oak, though sometimes of metal, is 
now generally placed outside the rails, though the inside 
})Osition is still to be seen occasionally. The chair is held 
to the 8lee|ier by screwed spikes and by round drift bolts, 
which are entered in holes already bored in the sleei)ei*. 
On some railways, «.</., the Great Western and the Taff Vale, 
fang bolts are employed. With what has been said of 
practice in th^ United States and Great Britain, the figures 
of Continental joints and fastenings will explain themselves. 
Wherever the bull-head rail is used, it must 1 h) laid in 
chairs ; but the usual Continental ijractice is to use the 
Vignoles rail, with jilates or strips of felt lieneath it, all 
very carefully fastened to sleepers by screwed spikes. The 
diagram (Fig. 4) of the French rail and joint shows also 
the rail scat in the slcejier. The practice of notching the 
sleei>or in this way, and giving the rail a slight cant inwards, 
is very common on the Continent. The same result is 
reached in England by canting the rail in its chair. This 
is never done in the United States, whore the rails stand 
uirtight; and little jiains are taken to ])ro])are seats for 
them on the ties, on which they soon scat themselves. 
On the Graat Western Railway the practice is to proijare 
a serrated surface on the slecijier for the chair, which is 
forced into its seat by liydraulic pressure. On the London 
and North-Western a strip of felt is interjwscd Ixitweeii 
the chair and the sIoci)er. There is a tendency in Gnmt 
Britain to increase the weight and bearing-surface of the 
chairs, also the number of sleepers yviv mile. 

A section of road-bed typical in the United States is 
sliown in Fig. In Great Britain and tlic Continent 
the sleepers are frequently covered with the 
ballast up to the level of the to]) of the rail — 
a practice which adds to stability, but makes 
inspection and maintenance somewhat more difficult. In 
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Fio. 5.— Typic-al American road-lKfl-onc*half of a double track. 


general, the reader will be struck by one broad distinction 
Injtw'een American and European practice in railivay track, 
namely, the greater expenditure in Euroj^ to get security 
and permanence. Si)ace does not permit analysis of the 
causes of this interesting phase of the subject ; but under- 
neath it lie the facts that in the United States money 
and labour were dear, vast and thinly-peopled areas had 
to be crossed and developed, and the citizen was left to 
work out his enterprises with the least possible official 
control. With the gradual ecjualizing of conditions in the 
civilized countries of the*earth there is a slow but steady 
movement in the direction of uniformity in railway con- 


struction. Various proiK>sals, however, have been brought 
forward from time to time for constructing railways on prin- 
ciples radically different from those generally followed. In 
the^ Lartigue system, for instance, the train is straddled over 
a single central rail, elevated a suitable distance aliovc the 
ground. Several small lines liave been constructed on this 
plan, including one, worked by steam, between Ballybunnion 
and Listow'cl in Ireland ; and in 1901 a Bill was i)asHcd by 
Parliament authorizing a more ambitious railway on the 
same principle, from designs by Mr F. C. Behr, to connect 
Liver|xwl and Manchester. The motive-i)ower is to be 
electricity, and it is ])roposed to run frequent trains with- 
out a stop between the two places at a 8j)eed exceeding 
100 miles an hour. In tlie Langen monorail the car is 
hung from a single overhead rail ; a lino on this system is 
worked between Barmen and Elberfeld, a distance of about 
9 miles, the cars for a part of the way being sus|iende(l 
over the river WuptKjr. 

The important subjects of tunnels and bridges as related 
to railway construction are not taken iij) here, l)ccause they 
are treated in the siKscial articles on those subjects. 

(n. u. p.) 

Signalling. 

In railway phraseology the term “ signal ” is applied to 
a variety of hand motions and indications by lamps and 
other symbols, as well as to fixed signals; but only the* 
last-named class — discs and semajdiores, witli lights, jk*i- 
maiiently fixed (on iH)sts) at the side of the track — will be 
considered here. These may be dividtjd into (1) inUii- 
locki ng signals, used at junctions and yards, and (2) block 
signals, for maintaining an interval of sjwictj Iwtween 
trains following one another. In either class the function 
of a signal is to inform the engine-driver whether or not 
ho may proceed beyond the signal, or c)n wdiat conditions 
he may proceed, and it is essential to give him the in- 
formation some seconds before it need l)e acted ujxiii. 

So Oiirly as 1846 it Ixicaine a common practice in Eng- 
land to concCiitrate the levers for working the jioints and 
signals of a station in one or more cabins, and the neces- 
sity of interlocking soon became evident to j)re- 
vent simultaneous signals l)eing given over con- ^u!Sdng 
flicting routes, or for a route not yet ])rei»ared 
to receive the train. In large terminals concentration and 
interlocking are essential to rapid movement of trains and 
economical use of ground. The form of signal now n]>- 
proveil pra<;tically everywhere is the soma[)liore (Fig. 7), an 
arm or blade alnnit .5 feet long extemling out horizon- 
tally, at right angles t(^ the line of tlie track, from the toj) of 

J a ix)st (w^ood or iron) 15 to JIO feet high, 

! and sometimes higher. This arm, turning 
on a spindle, is pulled dowui (“ofl’”) to 
indicate that a train may pass it. Tl)c 
horizontal (or “ on ”) i)Osition in<licate^ 
“stoj).” A lamp is lix(^(l to the side of 
tlie i)Ost alxuit on a level with the blade*, 
and by the movement c)f the blade is made* 
to show at night rexi for “ stop ” and gr(.H*n 
for go-ahead or “all clear.” The earlier practice, white 
for “all clear,” still pi-evails largely in America. The 
signal is worked from a cabin by rods or wircjs. 



degre^es, denoting caution; (3) hanging vertically downwards or 
parallel to the iiost, denoting all tight Convsjwndwg to t he 
position of the arm, three different lights w;(jre employed at night 
— red for danger, green for caution, and wdiito for all right. l>ut 
of late years, in consequence of the introduction of hh^k-working, 
British railways make use of only two iKwitioiis of the arm »iml 
two liglits— -the arm at right angles to the jxist end a rod light, 
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both signifying danger or stop ; and the arm at about 60 degrees 
and a green li^t, both meaning all ]^ht or iirooeed. Some oom- 
panies, while adopting tho two positions of the arm or semaphore, 
still adhere to the use of the three lights — red, green, and white. 
But the more modern practice of using only red and green liglits 
for signals is far preferable. The reason is obvious. There are 
many lights and lamps on the platforms, in signal-boxes, and in 
the streets and houses adjacent to a railway ; and if white lights 
were recognized as signals, a driver might mistake a light of this 
nature as a signal to proceed : in fact, accidents have lieen caused 
in this manner. It is therefore better to abolish the use of white 
lights for signalling pulses. A white light is not to be regarded 
as a danger signal, as is sometimes erroneously stated, but rather 
as no sig^ at all ; and as there is a well-known rule to the effi^t 
that ** the absence of a signal at a place whore a signal is ordinarily 
shown must be treated as a danger signal,” it follows that a white 
light, when seen at a place where a red or green light ought to be 
visible, is to be treated as a danger sigiiiu, not because a white 
light SA moatis danger, but because in such a case it denotes tho 
absence of tho proper signal. Some companies have adopted a 
purple light as a 'Manger” sigiial for shunting purposes in sidings 
and yards ; but this practice is not to be commended, since red 
should bo the universal danger signal. On the other hand, a few 
companies have adopted the purple light as an "all-right” signal 
ibr shunting purposes, to which there is no objection. 

Distant dgnala arc used to make it utinecossary for an 
engine-driver to slacken his s^^d in case the stop (horne) 
signal is obscured by fog or smoke, or is beyond a curve, 
or for any reason is not visible sufficiently far away, 
lilncountering the distant signal at a {loint 400 to 800 
yards before reaching the home signal, he is informed by 
its ]X)8ition that he may exixict to find tho latter in the 
same position. The arm of a distant signal usually has 
a fish-tail end. In America its night colour-indication 
is made different from that of tlio home signal. Thus, 
where white is used to indicate all (dear (in both home and 
distant) the distant arm, when hori/.ontal, shows a green 
light; where green is tlio all-cloar colour a horizontal 
distant shows either a yellow light or (on one road) a red 
and a green light side by side. Two lights for a single arm, 
giving their indication by }X)sition as well as colour, have 
been used to a limited extent for botli home an<l distant 
signals. Dimrf Bignals are used for very slow movements, 
such as those to or from a siding. In cases where room must 
be (‘economized, signals are usually placed on narrow over- 
head bridges or " gantries ” sjianning a number of tracks. 

Fig. 6 shows a typical arrangement of interlocked 
signals, the princijde Ixiing the same whether a yard has 


one sot of points or a hundred. The signals (at a, b, and c) 
are of the semaphore jHittern (Fig. 7). For the four signals 
and one pair of points there are, in the second storey of 
the cabin C, five levers. Each signal arm stands nor- 
mally in the horizontal ]x)sition, indicating stop. To 
|)ermit a train to })ass from A to B tho signalman moves 
the arm of signal b to an inclined |K)sition (60 degrees to 
75 degrees downwards) ; and the interlocking of tho lovers 
prevents this movement unless it can safely be made. If 
a has been changed to permit a movement from S to B, 
or if the jxiints x have In^n set for such a movement, or 
if either signal on post c has boon lowered, the lever for 
b is immovable. In like manner, to incline the arm of 
signal a for a movement from S to B it is first necessary 
to have the points set for track S, and to havo the levers 
of all the other signals in the normal (stop) position. A 
sixth lever, suitably interlcx^ked, works a lock bar, which 
engages Avith the head rod of the points ; it is connected 


to the lock through bar d (called in America the detector 
bar). This bar, al^ut 45 feet long, lying alongside of and 
close to the rail, must move upwards when the points lock 
is being moved either to lock or to unlock ; and as it is 
held down by the wheels of any cor or engine standing 
or moving over it, the signalman is prevented from 
inadvertently changing the |K)int8 when a train is passing. 
At r is a throw-off or derailing switch (“ catch-points ”). 
When X is set for the passage of trains on tho main line, 
r, connected to the same lever, is o|)en ; so tliat if a car, 
left on the side track unattended, sho^d be accidentally 
moved from its position, it could not run foul of the main 
track. Tho dwarf signal a being for slow movements, 
lias a blade about 1 foot long, and the post is about 4 feet 
high ; the lower arm on post c being for slow movements, 
is also frequently made shorter than the upper one. Where 
more than two full-sized arms are used on a post, the 
custom in America is to have the up])er arm indicate for 
the track at the extreme right, and tbe others in the order 
in which the tracks lie ; in Great Britain tho opposite rule 
prevails, the upper arm indicating for the extreme left. 

All the switches and locks are 
connected with the signal^ cabin by 
iron rods (cliannel-irou or gas-pipe) 

8UpiK)rted (usually near the groimil 
and often covered by boxing) on 
small gi'ooved wheels set at suitable 
distances apart. The foundations 
of these sujqKjrts are of wood, cast 
iron, or concrete. Concrete founda- 
tions arc comparatively recent, hut 
are cheap and durable. For signals 
(but not for points) wire con- 
nexions are universal in England, 
and are usual in America, Ixjing 
chea]3er than rods. In changing 
the direction of a line of roddi ug 
(pipe) a bell-crank is used, but 
.with a wire a piece of chain is 
inserted and run round a grooved 

pulley. Wire connexions are shown kio. 7.— isenuiphore Bijfnol. 
at a and b, Fig. 7, tho main or 
" front ” w'ire Ixiing attached at a. 

By this the signalman njoves the arm down to the inclined 
or go-ahead |K)sition, to do which he lias to 
lift the counter-weight c. If the wire should 
break, the counter-weight would restore tlie 
arm to the horizontal (stop) {x>sition, and 
thus jirevent the unautlioriz^ passage of a 
train; and in c^ase of failure of the rod 1, 
the iron sjiectaclc s would act as ;a safety 
counter-weight. The back-wire b is added 
to ensure quick movement of the arm, but is not 
common in England. Long lines of rigid connexions are 
“compensated” for expansion and contraction due to 
clianges in temperature by the introduction of bell-cranks 
or rocker-arms. With wire connexions compensation is 
difficult, and many plans have been tried The most 
satisfactory devices are those in which the connexion, in 
the cabin, between the wire and tho lever is broken when 
the signal is in the horizontal jiosition. The wire is kept 
taut by a weight or spring, and at each new movement 
the lever (if the wire has lengthened or shortened) grips 
it at a new place. 

The function of the interlocking machine is to prevent 
the simultaneous display of conflicting signals, or tho dis- 
play of a signal over points that are not set accordingly. 
The most common forms of interlocking have the locking 
bars arranged in a horizontal pjane ; but for ease of de- 
scription we may take one having them arranged vertically. 
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the principle being the same. The diagram (Fig. 8) shows 
a section with a side view of one lever. A machine 
consists of as many 
levers, placed side 
by side, as there ore 
points and signals to 
be moved, though in 
some cases two {)air8 
of points are moved 
simultaneously by a 
single lever, and two 
or more se|>arate 
arms on the same 
jK)st may be so ar- 
ranged that either 
one of them will be 
moved by the same 
lever, the position 
of the ijoint con- y 4| 
iicxions being made q| 
to govern the selec- 
tion of the arm to 
1x5 moved. A switch 
rod would be con- 
nected to this lever 
at H; the lever K 
is for use where a 
signal is connected 
by two wires, as be- 
fore described. The 
lever is held in each 
of its two jiositions 
by the catch rod 



Fio. 8.— Sijjfnal lever, with mec'haiiical 
iiiterltx'kinif. 


which engages with notches in the segment B. When 
the signalman, preparatory to low^eriiig a signal, gra8]»s 
the lever at its \ij)per end, he moves this rod ujiwanls, 
and in so doing actuates the interlocking, through 
the tappet N, attached at T. Lifting the tapjH't Icxjks 
all levers whicdi need to be locked to make it safe to 
move this one. In imlling over the lever the rocker li 
is also ]mlle<l; but the slot in it is radial to the centre 
on which the lever turns, so that dining the stroke N 
remains motionless. On the completion of the stroke 
and •the dropjnng of V, N is raised still farther, and 
this unlocks such levers as should 1x3 unlocked after 
this lever is jmlled (“cleared” or “reversed”). It will 
be seen that whenever the tapjiet N of any lever is locked 
in the ix)sition shown in the liguro, it is inijiossible to 
raise V, and therefore imjx)ssible to move the lever. 

The action of tap|X3t N may 1x5 understood by reference 
to Fig. 9. A tai)pet, say 3, slides vertically in a plancil 
recess in the locking plate, being held in jdare by strijis 
G and K. Transverse grooves N, O, P, carry dogs, such 
as J. Two dogs may l^e connected together by bars, B. 
The dogs are held in place by strai)s Y (Fig. 8). Locking 
is effected by sliding the dogs liorizontally ; for example, 
dog J has b^n puslied into the notch in tapf^et 1, holding 
it in the normal iK)8ition. If tapiiet 2 w'ere raised, its 
notch would come opix)site dog J ; and then the lifting 
of 1 would lock 2 by pushing J to the left. By means of 
horizontal rod 11, the lifting of 1 also locks 4. If 4 were 
already up, it would be imjx)8sible to lift 1. 

“Poioer interlockiwp' is the term used to describe 
switch and signal machines worked by compressed air, 
or electric or hydraulic i)owcr. The use of power makes 
it possible to move points at a distance from the cabin. 
The most widely used apparatus is the electro-pneumatic, 
which has been installed at over seventy plants in 
America and to some ejitent in other countries. One 
of these, at the South Station, Boston, is probably the 


most elaborate interlocking plant in the world. In this 
system points and signals are moved by compressi'd air 
at 70 per square inch, a cylinder with piston being tixecl 
at each signal or switch. From a compressor near the 
cabin air is conveyed in iron jajxss buried in the ground. 
The valves admitting air to a cylinder are controlleil by 
electromagnets, the wires of whi(‘h are laid from the cabin 
underground. Kach switch or signal, on completing a 
movement, sends an electric impulse to the cabin, and the 
interlocking is controlled by this “retui*n.” In tlie 
machine the “levers” are very small and light, their 
essential function being to ojX5n and close electric circuits. 
This is jxirformed through the medium of a long shaft, 
j[>laced horizontally with its en<l towards the ojx^rator, 
which is revolv(5il on its axis through CO degn^js of a 
circle. This shaft actuates the interlocking, which is in 
principle tin? same as that already described; and it ojieiis 
and closes the electric cinniits, governing the admission 
of air to cylinders, by means of simple metal contact 
strips rubbing on sections of its surface. The liigh- 



pressure macliinc has been used wdtli j\ydrauUe ]»n\\cr 
instead of i)nenmati(;, and witli electrical interlocking 
instead of iiKschanical. 

Interlocking a]>paratus workc*! by compressiMl air al 
low pressure (15 lb i>er s(|uarc ini’h), and with no electrical 
features, is in use on some lines in America and has U’cn 
introduced into England. In jdace of an electromagnet 
for lulmitting comjiressecl air U) the cylinders, a inl)bcr 
diaphragm 8 inches in diameter is ustid. Tins is lifted by 
air at 7 lb j)ressure, this prc’ssure Ixing cons eyed from a 
cabin, 500 feet or more, in one or two seconds. As in tin? 
electro-pneumatic machine, the lever of a switch canm»t 
complete its stroke until the switch lias actually moved 
home and conveyiMi a “ return indication ” to the l•abill. 
Pneumatic apparatus of other designs is in use tr» a 
limited extent. 

Pneumatic interlockings are costly to instal, and, dc.- 
pending on an unfailing source of jiower, have not Ijct n 
much used at isolated places, ext;ej>t on railways where an 
air-pipe is installed for block signals ; but at large yards 
the pneumatic machines have been made a means of 
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economy, bccaane one attendant can manage at) many 
levers as can two or three in a manual jMiwer machine. 
Moreover, a single lever will work two or more switches, 
locks, <kc., simultaneously, where desirable. The absence 
of outdoor connexions al^ve ground is also an advantage. 

Since about 1900 electric power has come into use 
for working both points and signals ; although, as men- 
tioned below, motors have been used since about 1897 
for isolated automatic signals. At interlocking a motor, 
with gearing and cranks, is fixed to the sleepers at 
each j»air of points. The power is conveyed from the 
cabin by underground wires, the locking is of common 
meclianical types, and, in general, the system is similar 
to pneumatic systems except in the source of power. 
By using accumulators, chargt^d by dynamos run by 
gasoline engines, or by a travelling power-car, the cost 
of jiower is rodmjed to a very low figure, so that 
power-interlocking l)ocoine8 economical at small as well 
as large stations. Electric interlocking is extensively 
used at Crowe, on the T^ondon and North-Western, and 
at Chicago, Ulinois. 

The essence of block signalling is a simple regulation 
forbidding a train to start from station A until the last 
preceding train has passed station B. As tht^ 
i^itroduction of the telegra])h was almast or quite 
' contemporaneous with the advent of the railway, 
the |)ossibility of ji block system was early recognized ; 
but its introduction w;is retarded by the great cost of 
employing attendants at every block station. But as 
traffic increased, the time-interval system, dei^endciit, in 
the case of irregularities, on the efficiency of a llagman, 
I*rovecl inadequate ; and in the United Kingdom the block 
system is now practically universal, while in America it 
is ill use on many thousand miles of line. Tlic Continent 
is far behind Great Britain. 
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effiBoted by means of ordinary single-needle telegraphic instruments, 
or by telephone, the drawback to such an arrangement being that 
the i^nalman has no indication before him to remind him of the 
condition of the line. 

Fig. 10 shows the signals at a typical English station, 
which may bo called B. Notice having been received over 
the block telegraph that a train is coming from A (on the 
up track), the signalman in the cabin, lowers the home 
signal h ; and (if the block section from B to C is clear of 
trains) ho lowers the starting signal, also. The fimction 
of a distant signal d has alr^y been described ; it cannot 
be lowered unless % has been lowered. The relation of the 
signals to the crossover road ” xx is the same in principle 
as is shown in Fig. 6. Dwarf signals are omitted from the 
sketcL Whore the sections are very short, the starting 
signal of one section is often placed on the same \x>st as 
th(i distant signal of the next. Thus, supposing B and C 
to be very close to each other, B’s starting signal would be 
on the same post as C’s distant signal, the latter being 
below the former, and the two would be so interconnected 
by “ slotting ” apparatus that • C could not lower his 
distant signal unless B’s starting signal was “ off,” while B 
by the act of raising his starting arm would necessarily 
throw C’s distant arm to “ danger.” In America many 
block stations have only the home signal, even at stations 
where there arc points and sidings, and on double-track 
lines tlio block telegraphing for both is done on a single 
Morse circuit. In the United Kingdom the practice is to 
have se}>arate apparatus and separate wires for each track. 

In the simple block system it is clearly possible for a 
signalman, through carelessness, forgetfulness, or other 
cause, so to lower his signals as to admit a 
second train into the block section before 
first has left it, and that without tlio driver of 
cither train being aware of the fact. To eliminate as far 
as |X)ssible the chance of such an occurrence, 
which is directly opiK)80d to the essence of 
block system and may obviously lead 
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Fio. 10.— Block HiffnalB. (Kn^liBh practice, traiiiM run on lefl4iand track, signaLi at left of 
trai7k, anus on left of post.) 

Tiic manual ** block system in use at the present day in no 
way differs from that devised by Cooke in 184*2, except so far as 
the details and dcsigus of tlio telegraphic instruments are con- 
cerned. Cooke used a single-needle iiistrumont giving two indi- 
cations — the needle to the left signifying ^Mine clear,’’ to the 
right, ** lino blocked ” ; the instrument being also available for 
speaking purposes. The instruments employSl in Great Britain 
consist of two dials — one for the up line and one for the down — 
and a bell. They may bo divided into two main classes, tliose 
ro<|iiiiiiig one wire, an<i those reenuring three wiiv.8 for each 
double line of rails. The dials of the one-wire instruments give 
only two indications, namely, “line clear” and “train on line” 
or “ line blocked,” the latter being the normal indication, even 
when there is no train in the section. The three-wire instrument 
has tlie advantage of giving three indications on the dial, namely, 

“ line clear,” “ line closed,^ and “ train on line,” the normal indi- 
cation l>eing “lino closed.” The one-wire instrument differs 
from the three-wire in that tlio indicator is moved over to the 
different positions by a momentary current, and is then held there 
by induced magnetism, the wire being then free for any suc- 
ceeding signals. In the three- wire apparatus there is a separate 
wire, with an instrument at each end for the up lino ; the same 
for the down line ; and a wire for the bell, which is common to 
both lines. When no current is flowing, the indicator is vertical, 
meaning “ line blocked or closed.” When a current i.s sent along 
one of the wires, the deflections to the rieht or left, according to the 
polarity of the current, moan “line clear” or “train on line” 
respectively. Some dial instruments are made with needles, some 
with small discs, some with miniature semaphores to give tlic 
necessary indications, but the effect is the same. Tlio block 
instruments and hells should not, as a rule, he used for speaking 
purposes ; hut on a few subsidiary railways, block working is 


signals with the electrical block instruments 
was introduced in England by Mr W. II. 
Sykes about 1876, the apparatus being so 
arranged that a signalman at one end of 
a section is jibysically unablo to lower his 
signals to let a train enter that section until they have 
been released electrically from the cabin at the other end. 
The starting signal at a block section A cannot be lowered 
until the signalman at the next station B, by means of an 
electric circuit, unlocks the lever in connexion with it. 
In so doing ho breaks the unlocking circuit at his own 
station, and this break is restored only on the arrival of 
the train for which the unlocking w’as iierformed, the 
wheels of the train acting througli a lever or by a short 
rail circuit. Valuable improvements have been made in 
this machine by Patenall, Coleman, and others, and these 
are in use in America. The passage of a train is also 
made to set a signal at “ stop ” automatically, by discon- 
necting the rod between the signal and its lever. The 
connexion cannot be restored by the signalman ; it must 
he done by an electromagnet brought into action by the 
train as it passes the next block station. 

“ Lock-and-block ” has been used to a limited extent 
on a good many linos in England and a half-dozen in 
America, but of extensive installations there were in 1901 
only four : two in America — ^the New York, New Haven, 
and Hartford, 229 miles, and the New York Central and 
Hudson River, 457 miles, and two in England — the 
South-Eastern and Chatham and the London and South- 
Western. • 

In “permissive blocking,” an objectionable practice 
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which is occasionally resorted to on many lines, especially 
in America, a second train is permitted to enter a section 
before the preceding one has cleared it, the engineman 
being required so to control his si)eed that if the preced- 
ing train bo unexpectedly stopp^ h(; can liiinself stop 
before colliding with it. With this practict^ “lock-and- 
block would be useless. 

The block system is used on single as well as on double 
lines. In the United Kingdom and in Australia the 
means Jor preventing collisions Ixstween trains 
running towards each other is the “ staff system.” 
^ The staff, suitably inscribed, is delivered to the 

engine-driver at station A, and constitutes his authority 
to occupy the main track between tliat station and 
station B. On reaching B he surrenders the staff, and 
receives another one which gives him the right to the road 
between B and C. If there are two or more trains to be 
moved, all except the last one receive tickets, which Ixjlong 
to that j)articular staffl The staff system reciuires no 
telegraph ; but to obviate the inconvenience of sometimes 
finding the staff at the wrong end of the roarl, electric 
staff apparatus has been devised. Staffs (or tablets) in 
any desired numlxsr are kept at each of the two stations, 
and arc locked in a cabinet automatically controlled, 
through elo(!tromagncts, by apparatus in the cabinet at 
the other station; and a staff (or tablet) Ixjing tAken 
out at <nio station, a second one cannot l)e taken out 
at either station until this first one is returned to the 
magazine at one station or the other. Thus we have a 
complete block system. By simple “catiching apjMiratus” 
on the engine, staffs or tablets may l)e delivered to trains 
moving at a good speed. The electric staff is used in 
(iroat Britain, in Australia, and on half a dr)zeii roads in 
America. 

In America automatic rail-circuit block signals are ox- 
Icnsivcly used, and the Pennsylvania Ilailroafl has substi- 
tuted them for non-automatic on its main line. 
Autommtlc introduced in J^ngland and 

itinas, (IflOl), ])ut only on a very few lines. 

The apparatus is castly, and so is insjiectioii ; but at block 
stations where there arc no i»oints the wages of a signal- 
man ai’e saved. The block sections are made shorter, 
usually h^ss than a mile long. There are tlirec styles in 
general use, the Hall (introduced in 1S71), the Union 
clock-work (1880), and tlie Wastinghouse elecjtro-pnoumatic 
(1884). Within the i>ast few years all manufacturers liave 
made signals worked by individual electric motors, and 
these have been introduced extensively in America. Energy 
is derived from a non-freezing battery at eacli ix>st, or 
from accumulators fed by wires fi’om dynamos situated, 
say, every 10 miles along the line. Another rec*ent 
device is the gas-motor signal. A tank of carl)onic acid 
gas, at the foot of the jwst, furnishes iK)wer for several 
thousand movements. Line-wire circuits have l)een alx)ut 
abandoned everywhere, and the rail circuit is universal. 
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FlO. 11.— Anfconuttio electric block rail circuit. 


Fig. 1 1 shows the arrangement of a rail circuit. The 
disc is fixed to a vertical spindle (lig. 
clock-work revolves the sjnndlc on its axis, one-quarter 
turn at each operation. The c;urrent from the mam 
battery b flows through the rails of one side ef the 
track to the signal s. through an elocti-omagnct which 
controls tho clock-work, and back to the battery tbro^ 
the other rail. The presence on any jiart of this block 
section of a train, or vehicle with metal wheels 
connected by metal axles, short-circuits the cu^t from 
the battery, so that the relay (placed vertically) droiw 



Fm. 12.— Signal moved clot U* 

Hork (Uiiioti). 


its araiature. This releases the clock-work and causes 
the signal disc to turn so as to indicate “stop.” On the 
restoration of the current the 
signal makes another (juarter 
turn and then shows only its 
edge to the approaching train, 
indicating “all clear.” At 
each rail joint a wire is used 
to ensure electrical continuity, 
and at the ends of each block 
section there arc insulating 
joints. The current for a rail 
circuit must l>e of low tension 
liecauso of the imijerfect in- 
sulation. As a rule tlic ballast 
must not be allow^ed to touch 
tho rails, and it must be free 
from iron or other conducting 
material. Block sections more 
tlian about 1 mile long are 
usually divided into two or 
more circuits, connected to- 
gcither by relays. At points 
the rail circuit is run through 
a circuit breaker, so that the 
“ Dinning ” of the j)oints w'ill 
set the signal for that section. 

The circuit is also run through 
the rails of the side track 
as far as it fouls tlic main 
track. An indicator at each 
switch gives audible or visual earning of tho approacli of 
a train 

The cncJoseil disc signal, commonly called a “ banjo ” 
(Fig. 13), is a circular 1k>x al)out 
4 feet in diameter, with a glass- 
covered oiKjning, behind which a 
red disc is shown to indicate sto]*. 

Tho dis(5, very light, made of ckith 
stretched over a wire, or of alu- 
minium, is siqqK^nix'xi on a spindle, 
which is delicately balanee(l on a 
jnvot so that tho closing of an 
electroinagiifjt lifts the disc away 
from the window and tlius in- 
dicates “all clear.” On the with- 
drawal or failure of tho current the 
disc falls by gravity to the “stoj)” 
pt»sitiou. A local battery is used, 
with a relay, the rail circuit not 
being strong enough to lift the disc. ’ 

In the electro-jmeuinatic- system 
a full-size semaidiori' is use«l. CV)ni]>resscd air, from ]>nin]»s 
situated at intovals of 10 to 20 miles, is conveyed along 
the line in an iron jais?, and is siipjdied to a cylinder at eacb 
signal, exactly as in jaieiiniatic interlocking, Ik'Iotc described. 
The rail circuit, wdien cum])lete, niainUiins ]»rcssun^ in a 
cylinder, holding the signal “c)ff.” On llic intraiicc ol a 
train or the failure of the current, the air is Jiberat('d and 
the signal arm is carried by gravity to tlic “ stop ” j)osition. 

Automatic signals are sometimes made to stand nornuilly 
(when no train is in the section) in the “sto])' position. 
The local circuit is connected with the rail circuit so that 
it is closed only when a train is approa<;hing within, s iy, 
one mile. With the rail circuit, distant signals an* con 
trolled, without a line wire, by means (d‘ a polarized reJay. 
Each signal, when cleared, changes the j)olarity (d tlie rail 
circuit for the next section in its rear, and tins, tiie 
pdarized relay, closes the local ciremt of the* distant 
signal, without affecting the home signal for that section. 
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Automatic sigualfl are used in America on a few single 
lines. The signal at A for the line AB is arranged ^ ' 
before described ; and the signal at B, for movements in 
the op{K)site direction, is worked by means of a lino wire 
from A, stru^ on poles. When a section is occupied, 
signals are set two sections away, so as to provide against 
the simultaneous entry of two trains. 

The length of railway in ,the United States equipjied 
with automatic block signals was in 1902 about 4000 miles. 

One of the cldief oausHS of anxiety uud difficulty in tho working 
of railway traffic is fog, which practically blots out the whole 
P c^steni of visible signals, so tliat while the block tele- 

22?^ graph ittmainS, the means of (!OTiinmnicating the neces- 
iastrttetions to the driver are m» longer effective. 
DeUy and oonfiisiitti iDiincdiately arise ; and in order to secure 
safety, speed has he lessoned, trains have to Im) reduced in 
number, and a systSm of * ‘fog-signalling ” introduced. In England, 
especially around London, elafiorato arraugonionts liave to^ bo 
made. “Fog-signalling” consists in the employment of audible 
signals, or fletonators, to convey to drivers the information 
oiSiiiarily imparted by the visible or semaphore signals. As soon 
as i)ossil)lo after a fog <u)iiies on, a man is stationed at the foot of 
each distant signal, and generally of each home signal also, who 
by means of detonators, red aiul green flags, and a hand-lamp 
conveys information to the driver of every train as to the i>oHitiun 
of the sotuapliorc arm. A detonat.or is a small flat metal case 
about 2 inches in diameter and J inch deep, furnished with two 
leaden cars or clips which can be easily bent down to grip the head 
of tb(^ rail. Tlie ease contains some detonating composition, which 
readily explodes with a loud rcjiort when a wheel ])as.ses over it. 
As soon as a signal arm is raised to “danger,” tho fogman places 
upon one of tlio rails of the track to wlncdi tlie signal applies two 
detonators, or in the case of a new and improved class of detonator 
which contains two separate charges iu one ease, one detonator, 
and at tho same time exhibits a red flag or light to the driver of 
an apjiroaching train. The engine of a train passing over the 
detonators cxjuodcs them, the noise so mode being sufficient to 
a])priso the driver that the signal, though invisible to him, is at 
danger, and he then should act in tlio same way as if ho had seen 
the signal. If, liowevor, the signal arm should ue lowered to tho 
“all-right*’ position before a train roaches it, the fogmau should 
immediately remove the <letoiiators and exhibit a green Hag or 
lamp, roplacing the detonators as soon as tho signal is again raised 
to danger. As a rule tho fogmen are drawn from the ranks of the 
iwnnancnt-way men, who otherwise would be idle. But if, as 
sometimes happens, a fog continues for several days, great diffi- 
culty is experienced in obtaining sufficient men to carry on this 
important duty without undue prolongation of their hours of work. 
When this ]iap])eiis, signalmen, shunters, fiorters, yardsmen, and 
even clerks may have to be called on to take a turn at “fogging.” 
Some comjKinios have adopted meebanieal apjdianccs, whereby 
a man can place a detonator U]>on a line of rails or remove it 
while standing at a disiance away from ilio track, thus enabling 
him to attend to more than one lino without danger to himself. 
Tho cost of detonators often ninounts t(» a considerable sum ; and 
an apjMiratus called an ecounmizrr lias been introduced, whereby 
tlio oxjdosion of one detonator removes the second from the rails 
before tho wheels reach it. As it is only necessary for one de- 
tonator to explode, tho object of 2 >laciug two on the rails being 
merely to guard against a miss-fire, considerable saving can thus 
bo otTccted. Many attempts have been made to design a mechanical 
apparatus fur conveying to a driver tho requisite information as to 
the state of tho signals during a fog, and for enabling the fogmen 
to bo disiionsod with. Such iiivciition.s usually consist of two parts, 
namely, (1) an irndined plane, or block, or trigger, placed on the 
|)ormanent way ulongsiao the track or between tnc rails, and 
working in connexion with tlie arm of tho signal ; and (2) a 
lover or rod connected with the steam-whistle, or an eloctrio bell 
or indjoator on the foot-idato, and depending from the under- 
side of tho engine in such a jiosition as to come in contact with 
the apjiaratus on the ground, when the latter is raised above the 
level of the rails. Most of the i)ro])osod systems only give an 
indication when the signal is at clanger, and are silent when the 
signal is off. This is contraiy to good practice, which requires 
that a driver should receive a positive indication both when the 
signal is “off” as well as when it is “on.” If this is not done, a 
driver may, if the signal is “off” and if tho fog is thick, bo 
unaware that ho has passed the signal, and not know what part of 
the line he has reached. The absence of a signal at a place where 
a signal is usually exhibited sliould invariably be taken to moan 
danger. Fog signals that dejtend on the explosion of detonators 
or cartridges have the drawback that they require recharging after 
a certain number of explosions, varying with tlie nature and size of 
tho machine. Even when a satisfactoiy form of appliance has been 


dkeovered, the manner of using it is by no means simple. It is 
elwlf no use placing such an apparatus immediately aloupide a 
stop ilignal, as the driver would receive the intimation too late for 
him to be able to stop at the I'equired spot. To place devices of 
this description at or near every stop sig^nal in a large station or 
busy junction would involve a multiplication of wires or rods which 
is undesirable. Every such apparatus should certainly be capable 
of giving an “all-right” signal as well us a “danger” si^mal. 
It requires very careful maintenance, and should be in regular daily 
use to ensure its efficiency. 

The fundamental iJrinciples of railway aignalling are 
Bimple, but the development of tho science hM called for 
much study and a large money outlay. On every railway 
of any consequence the problems of safety, economy, and 
convenience arc involved, one with another, and cannot 
l>e perfectly solved. Not foi* twenty years after block 
signalling was acknowledged to he desirable did the rail- 
ways of Great Britain deem themselves able to afford 
the money to make its use universal. Even so funda- 
mental a duty as that of guarding the safety of life and 
limb is a relative one, when we have to con- 
sider whi^ther a certain exjjenditure is justifi- 
able for a given safety device. Having g<Jod 
discipline and foregoing the advantages of high 
syicod, many a manager has successfully deferred the 
introduction of signals ; pthers, liaving to meet severe 
com})etition, or, in Great Britain, under the pressure of tlie 
Government, have been forced to tulo]»t the most coin- 
ploto apparatus at great cost. In large city terminal 
stations, where additions to tlie si>ace are out of the ques- 
tion, interlocking is necessary for economy of time and 
labour, as, indeed, it is in a less degree at smaller stations 
also ; as a measure of safety, however, it is desirable at 
even the smallest, and the wise inanager extends its as 
fast as he is iinancially able. At crossings at grade levtd 
of one railway with another, and at drawbridges, inter- 
locked signals with derailing switches obviate the necessity 
of stoiJjiing all the trains, as formerly wiis required by law 
everywhere in America, and saving a stoji saves money. 
The block system was introduced primarily for safety, but 
where trains are frequent it becomes also an element of 
economy. Without it trains must usually be run at least 
five minutfis apart (many managera deem seven or ten 
minutes the shortest safe interval for general use), but 
with it the interval may be reduced to three minutes, or 
less, according to the shortness of the block sections. 
With automatic signals trains are safely run at high s])oe<l 
only one and a half miles apart. Automatic signals are 
liable to dangerous failure from sticking of movable juirts 
or from lightning : but records show that a scries of 
signals i»roperly cared for will fail only once in a million 
times (from all causes) ; and in view of the lower cost of 
the automatic, and its y)erfect adaptability to |)ermissive 
signalling, makers and users of the system offer the defence 
that (1) not all failures cause collision; and (2) human 
attendants also make dangerous mistakes. The signal 
equipment of the largest railways costs from .£100 to 
£1000 per mile. The electro-pneumatic on a four-tratik 
American line has cost $5000 a mile, not counting inter- 
locking jJants. British manufacturers of signals (not 
railway comijanies) employ enormous capital. In America 
automatic signals have b^n develo^ied at a cost of i^i'ob- 
ably two or three million dollars ; and the investment in 
interlocking represents a still larger sum. On the Con- 
tinent and in India signalling development has followed 
that of Great Britain. The German and French lines have 
many signals, but the equipment of the several lines is 
for from complete, and the very numerous modifications 
which have been made in Britislx theories by Continental 
engineers have not proved improvements, h\xt quite the 
contrary. (b. b. a. ; h. a. y.) 
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Locomotive Encixes, 

The increaso in the weight and capacity of locomotives 
constitutes tho most marked feature in tlicir recent de- 
velopment all over the world. Many factors 
cbmmM contributed to this change. Two of the 

most important have lieen the increase of the 
axle-weight limit and tho raising of the lx>iler alK)ve the 
ground to a sufficient height to allow of almost any desired 
dimensions of boiler and fire-box, inde^iendently of tho 
width between the frames and the diameter of the driving 
wheels. The improvement in quality of steel boiler plate 
has jjennitted an increase in tractive effort with cylinders 
of a given diameter, and the substitution of cast steel for 
cast iron in details has reduced useless Aveiglit. The 
general tendency in railway working at the present time 
is towards higher average sjjeeda with lieavicr trains, and 
this circumstance has forced attention to the inqiortance 
of adequate boiler capacity combined with the highest 
efficiency of boiler and machinery, esjiecially as the limits 
of weight and clearance dimensions are Iniing rapidly 
reached. Clearance dimensions are those heights and 
widths which must not be exceeded by the engines, carriages, 
running over a line if they are to avoid coming into 
contact with fixed structures, such as bridges, tunnels, and 
platforms. In America, as may l)e seen from Fig. 14, 



the maximum jKJrmissible measurements artj considerably 
larger than they are in Great Britain, and this fact jiar- 
tially explains the su}X)rior size and weight of American 
engines as compared with British. It is not, however, the 
whole explanation, for British locomotive designers have 
not work^ nearly up to tho extreme dimensions j)ossib]o 
until quite recently, and then only in comparatively f(*w 
cases. Even first-class lines occasionally mu some of their 
fastest and heaviest trains with engines who.si^ designs are 
thirty years old, and which were suited to a time when the 
weights to bo drawn wore much smaller and tho average 
of s^ieed lower. The rcs\ilt is that tho wasteful practice of 
using two engines to one train has frequently to he followed. 
Even so, there is frequently no reserve of iK)wer that will 
enable a driver to make up lost time ; and once late, owing 
to whatever cause;, tho train continues so to the end of its 
journey. It is sometimes argued, however, that even when 
a driver has an engine capable of “ playing with ” the load 
bcliind it, he has no right Ho run faster than tho speed 
indicated in his working time-tables, and that if an acci- 


dent should hap[X!n when he was doing so, he might incur 
a grave legal resiwnsibility. Still, of late years British 
railway engineers have come U) recognize the advantages 
of ample locomotive ijowor, just as the mauagors are per 
coiving the economy of big and full train loads ; and recent 
designs, as may be seen from the examples given below in 
Table XVI., show increase in boiler capacity, in extent of 
heating surface, in steam-i)ressure (which in several cases 
now reaches 200 tb per square inch), in cylinder dimensions, 
and in adhesive weight. IncreascMi production of steam is 
the problem that confronts tho locomotive engineer, and 
he has attempted to solve it by the use of larger and 
longer boilers, and by the eiiqJoymont of various spocial 
devices. The employment of liquid fuel is also being 
trie<l by several railways in Great Britain, nt)tably the 
Great Eastern (see FETRf>i.EeM, S Fuel^ vol. 

xxxi.). 




Locomotives may l>e (ilassified, accMjrding to the kind of 
service for which they are employed, into “ptussenger,” 
“goods" or “freight," and “shunting" or 
“switching." These l)roa(l divisions include 
many tyiHis, which differ with llu; weight to lx; 
hauled, the charactt;r of the line, and the hjhsmI re([uircd, 
the selection of a type for a given duty Iniing more or h*ss 
controlled by the custom and tnulition of the country. 
The two main factors governing a design are tlu' rtM|uired 
tractive effort and the spcjed, but lo(*c)motivo tyjK'^ are best 
recognized and named according to the iiiiiiilH*r and 
arrangement of the wheels used for driving. In the 
following syuoj)sis the small diagrams are intended to 
indicate tho arrangement, i-elatively to eacdi other, of the 
boiler, whotils, and cylinders in the princij»al tyjws into 
w’hich locomoti ves may be classified : — 

(1) “Single-driver" tyjK‘. Still used by several rail- 
ways in Great Britain for exj>ress ])assenger scirviee, but 
going out of favour ; it is also found 
in Franct;, and loss often in GcM'inany, 

Italy, and elsewhere in EurojK;. It 
is frequently designed with three 
axles only, tho driving axle being in 

the middle. It is iulapted fm* light, lugh-siKH>d s(Mvici‘, 
and noted for its simplicity, excellimt riding (pialities, low 
cost of maintenance, and high mechanical etliciency ; but 
liaving limited adhesive weight, it is unsuitable for start 
ing and accelerating heavy trains. 

(2) “Four-coupled” type, with loading bogie truck. 
For many years this was jinictically the only one used in 
America for all traffic, and it is 
often s|w)ken of as the “ American " r 
tyjKj. In America it is still tlu; 
standard engine for ])aH.sengcT Q 
traffic, but for goods service it is 

now enijdoyed only on branch liiuis. It has Im'cii ex 
tonsively inti-oduced, both in Great Britain ami tbi^ C/on- 
tinent of Euroj)o, for passenger traffic., and is now the 
most numerous and popular class. It is a safe, steady- 
running and trust w’orthy engine, with excellent distribution 
of weight, and it is Hascc]>tible of a wide mngi^ of adapt- 
ability in |K)wer recjuireincnts (see Table X^ 1., Nos. 17, 
13, 19, 2H, 31, and 34). 

(3) “Four-coupled” three-ax k; tyi)e. 
extent in France and Germany and 
England for passenger traffic: of 
moderate w'oiglit. Engines of this 
class, with 7«-inch driving wheels 
and the heading axle (wdiich is placed 
much farther back than is shown in 
the diagram) fitted wdtli Webb’s radial axle box, for many 
years have been doing excellent work on tla; London and 
North-Western Bailway. The famous engine “(ffiarles 
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Dickens’’ was one of this class. Built in 1882, it had, 
by 12th September 1891, {)erfonned the feat of running 
a million miles in 9 years 219 days, and it completed 
two million miles on 5th August 1902, having by that 
date run 5312 triijs with express trains between London 
and Manchester. 

(4) “ Four-cou{ded ” tl^ee-aocle tyjxj, with trailing axle. 
Us^ dn several Englidi hnes for fast ])assenger traliic, 
and also on tnany OtiXktinental 
railways. The advantages claimed 
for it arc : short coupling - rods, 
large and unlimited firo-box ear- 
ned liy a tr^Hng axle, comiHictncss, 
and groat jwwer for a given weight. Its critics, however, 
accuse it of lack of stability, and assert that the use of 
large leading wheels as drivers results in rigidity, and 
jiroduces destructive strains on the machinery and per- 
manent way. 

(5) “Four-coupled” tyjKj, with a leading Injgic truck 
and a trailing axle. This w'as, in 1902, the most recent 
tyjie for jiowcrful exjiress passen- 
ger service. It is used to a 
limited extent lx)th in England 
and on the Continent, and is 
rapidly ijicreasing in favour in 
the United States, whore it originated and is known as the 
“ Atlantic ” tyjxj. It has many advantages for heavy higli- 
sjKjed service, namely, large and well i»rojx)rtioncd boiler, 
jiractically unlimited grate area, fire-box of favourable pro- 
jK>rtions for firing, fairly low centre of gravity, short 
coupling rods, and, finally, a combination of the safe and 
smooth riding (jualities of the four-coupled bogie tyjie, with 
great steaming capacity and moderate axle loads (see Table 
XVI., Nos. 9, 10, 20, and 29). Occasionally a somewhat 
similar tyjxj is designed with the bogie under the fire-box 
and a single loading axle forw^ard under the smoke-box — 
an arrangement in favour for suburban tank engines. In 
still rarer cases lK)th a leading and a trail ii*g Ijogie have 
l»een fitted. 

(C) “ Six-couplc<l ” with bogie, or “ Ten-wheel ” type 
(.see Table XVI., Nos. 11, 12, 21, 30, and 35). A 
IK)werful engine for heavy jjas- 
senger and fast goods service. 

It is used to a limited exUmt 
lx)th in Clrcat Britain and on 
the Continent, but is much more 
common in America. The design combines ample boiler 
capacity with large adhesive w^eight and njoderate axle 
loads, but except on heavy gradients or for unusually 
large trains requiring engines of great adhesion, passenger 
traffic can Ihj more efficiently and economically handled by 
four-coupled locomotives of the eight-w^heel or Atlantic 
tyi^es. 

(7) “Six-coupled” total-adhesion tyjxj (all the weight 
carried on the drivers). This is 
the standard goods engine of 
Great Britain and the Continent. 

In America the ty|>e is used only 
for shunting. It is a simple design 
of moderate boiler jK)w^er. 

(8) “ Six-coupled ” tyjw, with a leading axle. This is 
of American origin, and is there known as the “ Mogul.” 
It is used largely in America for 
goods traffic. On the Continent it 
is in considerable favour for goods 
and passenger traffic on heavy 
gradients. The t 3 q)e is, however, 
less in favour than eitW the Ten-wheel or the oight- 
couplcd “Consolidation” for freight traffic (see Table 
XVI., No. 22). 







^) “Eight-coupled” total-adhesion now^ found 

many English rail- 
waywi^d common on the Con- 
tinent for heavy slow goods 
traffic. In America it is com- 
paratively infrequent, as total- 
adhesion tyiies are not in favour (see Table XVI., Nos. 
14-17, 32, and 36). 

(10) “ Eight-coupled ” type, with a leading axle. This 
originated in America, where it is termed the “ Consolida- 
tion.” In the United States it 
is the standard heavy slow-speed 
freight engine, and has been 
built of enormous size and 
weight. The type lias been 
introduced in Europe, especially in Germany, where the 
advantages of a partial-adhesion ty|)e in increased 
stability and a larger boiler are becoming appreciated. 
The wdde range in cajmeity and weight of this tyf)e in 
America is illustrated in Table XVI., Nos. 23-26. 
No. 25 is an example of a very jiowerful pusher loco- 
motive for heavy gradients, and shows the application of 
the Wootten, or wide, sliallowr fire-box for burning fine 
anthracitti or low-grade bituminous coal. Occasionally 
the American eight-couj)led type has a bogie instead of a 
single loading axle, and is then termed a “Twelve- 
whocler,” or “ Mastodon.” 

(11) “Ten-coupled” ty|)e, with a leading axle. This 
originated in America, wliore it is known as the “ IIeca))od.” 
It is used to a limited 
extent for mountain-grade 
goo<ls traffic, and has the 
advantage over the “Con- 
solidation ” or (iight-coupled 
tyi^e of lighter axle loads for a given tractive capacity. 

In addition to the foregoing list, various special loco- 
motive tyjies have Ixjcn dcveloijed for suburban service, 
where high rates of acceleration and frc(]uent stops are 
required. These are generally tank engines, carrying their 
fuel and water on the engine j)roi)er. Their boilers are of 
relatively large }>roportions for the train weight and 
average sjxjed, and the driving wheels of small diameter, 
a large proportion of their total weight Ixjiiig “adhesive.” 
Other special ty|)cs are in limited use for “rack-railways,” 
and operate either by engagement of gearing on the loco- 
motive into a rack between the track rails, or by a com- 
bination of this and rail adhesion (see the section IxjIow 
on Mountain Bailway i). 

Table XVI., the data for which have been mostly sup- 
2 >lied by the various railway coinj»anies in Great Britain 
and the different manufacturers in America, is intended 
to give some idea of the state of ]ocr)motive-buildiiig 
at the beginning of the 20th century, chiefly in Great 
Britain and America. While, therefore, it contains jjar- 
ticulars of some recent engines of which only a few 
examples — |)erhaps only one — arc in exis^^enco, it ignores 
some tyjxjs which, aHhough in extensive|U80, do not seem 
likely to be jxjrpetu ted, or which do not present any 
novel foatiiros. Nos. 1-18 are British engines, Nos. 19-27 
American, and Nos. 28-36 Continental. 

Locomotives of similar tyjje in the principal countries 
diffiil/j^siderably in apjjearance and constructive detail. 
A tybiki distinction may be drawn between 
Europ^ and American practice in the framing pmiiaon ot 
and running gear. All American locomotives 
are built with bar or rectangular-section forged 
frames, and with a flexible system of levers and 8i>rings for 
equalizing, or distributing, the weight between the various 
a^es. English and Continental locomotives, on the other 
hand, have side frames of y tes braced together as a 
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Table XVI . — CfmparcLtive Data of Locomotives, 
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RAILWAYS 


[locdmotites 


rigid whole, and the weight is transmitted to the axles by 
independent spring 8upiK>rts, though ecjualizing Jevers ai-e 
not entirely ui^nown. American locomotives of standard 
gauge invariably have the frames inside of the wheels, and 
outside cylinders, with solid integral saddles to carry 
the forward end of the boiler, British and Continental 
locomotives have the frames either inside or out, or l)oth ; 
and the cylinders are often inside, esjKJcially in Great 
Brittiin, the use of a cranked driving axle lieing a 
necessary incident of this pnictica In American engines 
the height of the boiler from the ground aiul its larger 
diameter are noticeable hnitures. The fire-box, too, is 
larger, and often placed above, instead of lictween, the 
frames ; it is made of steel, not of copjier as in Great 
Britain. An extended smokivl>ox is another characteristic 
of American i)raciice, but one which is also to be found 
in Great Britain and the Cvontincnt. In proportions, 
American engines have much larger ratios of grate area 
and heating surface to cylinder volume tlian are found else- 
where, the difference being esi)ecially marked in contrast 
with British practice, and their actual dimensions and 
weiglit exceed those usual in other countries. High finish 
and absence of external pi|K»>s and visible mechanism are 
striking features of British engines, and to a less extent 
of those of tho Continent. The aim of American 
designers is to hiivo all moving and wearing parts 
accessible for quick insjxjction and re 2 )air, and ajjjKjarance 
and finish are regarded as of secondary importance. 


(1) Tmin Ecuislatiee is a matter involved in mueh obscuiity. 
It dopciida upon many variable conditions, such jis tlic weather, 
Bl*ment» l^'hia and condition of equipment, as well os com- 

otdeMlm. and weight of train. Tho formuhe given 

fiolow prt»«np 2 > 08 <j that tlic trains are of average weight, 
and that tho Wrings are well luhri<;ated and wanned hy ninning ; 
they also apjdy only after hjmmvIs of 12 miliw an liour have been 
rcachcvl, since in starting a train from rest tho frictiomil msistaueo 
is momentarily higher. On level straight track it should he tiikcii 
al not hm than 20 Ih jxir ton of 2000 fe ; this falls ra|jidly to the 
normal amount at a s^iood of say 2 inilos an hour, hut up to 12 
miles an hour resistance should never he assumed at le.ss than 
[t ir» j>er ton of 2000 H). Train resLsLincc may he expre.ss<3d hy the 
smnmation of tho following fa(!tors 


Al a given speed 
Additional for gradients 
Additional for curves 

Additional for acceleration 
Or, for an increase insi)eedl 
from a velocity V| to V.,) 


. . . . 

r2'=^0-38M 

r =-0*7 C (for cars) 1 
‘ 5=1 *4 0 (for locomotive^ | 
r4=0*0132V 

r4=0-0I32(V,*-Vi2) . 


(a) 

(ft) 

i^) 

{<f) 

(^> 


In the a1x)yo tho resistances arc in jiounds )>or ton of 2000 lb of 
train w'eight, including the locomotive: S=8jjood in miles jMjr hour ; 
M~^adient in feet jwr mile ; 0= curvature in degrees ; and V=; 
velocity attained in one mile, starting from zero and expnissed in 
miles per hour. Kqxiations {d) and (e) include an allowance for 
energy stored in tho rotating wheels. 

A large number of tho formuhe whieli have been suggested hy 
various observers for the calculation of train resistances are 
collected in a |>ai)cr on “Train Resistance,” road boforo the 
Institution of (.hvil Engineers (London), on 26tli November 1901, 
hy Mr J. A. F. Aspinall, general manager of the Lancashire and 
Vorksliire Railway. Tltis paper contains an account of mimormis 
cxiKsrimcnts carried out hy the author with traims of various 
len^hs, composed of tho standard four-wheel-bogie passenger stock 
of that railway, and tho general fonuula which he gives as expressing 
the results ho obtained is 


11 -2'6 + j. ^ o^278L’ 


whore R=r resistance in iK>unds jier ton (2240 lb) drawn, V=: 
velocity of train in miles jxsr hour, and L=]ongt}i of train in feet 
over the coach-bodies. 

(2) Tractive Theoretical tractive effort is represented hy 

T. E. = ~j]r* (/) 

where Fsemcan offootivo pressure in cylinders, in iwunds jMjr 
scpiarc inch; diameter of cylinder, in inches; S= stroke of 
})iston, in inches ; and D~aiameter of driving wheels, in 


inches. For any given train, therefore, the following equation 
is true ; — 

?^=l-l(y,+Y,+Y,+Y<)T .... to) 

where T= weight of train, including locomotive and tender, in 
tons of 2000 lb, 10 per cent, being afiowod for internal friction of 
tho engine. Tho tractive effort of a locomotive is greatest in 
starting, or at slow s^ieeds ; it is dc])eudeut upon the mean 
effective jnessoro in the cylinders, which is greatest at long cut-off 
when starting, and is generally assumed at 85 iior cent, of boiler 
pressure for a maximum. 

(3) iSteaniing Capacity is a variable factor, dejKiudiug uiion the 
typo of boiler, combustion rate, character of fuel, &c. In good 
practice on heavy work the following are maximum results : — In 
express passenger service, with simple exjMinsion cyliudors, one-horse 
jxiwcr for each two square feet of heating surface. In fast freight 
service, with sinqile ex|)ausiou cylinders, one-horso power for each 
three square feet of heating surface. In heavy freight service, with 
simple expansion cylinders, one-horse ]x)wor for each four square 
foot of heating surface. In express iiassenger service, with 
compound cylinders, one-liorso jwwer for cacdi half square foot 
of lieating surface. In the lieaviest goods and jiassouger service 
a new limit for pcrfonnauoe has been approached in tho capatdty of 
tlie stoker to ^ovel coal into the iire-box ; 100 to 120 lb jw 
minute axq>ears to bo tho maximum practicable quantity. 

The era of compounding, as applied to locomotives, was 
inaugurated by Mr A. Mallet in 1876 in France, followed 
by Mr A. von Borries in Germany, Mr T. W. 

Worsdoll and Mr F. W. Webb in England, and Compound 
Mr B. M. Vaiiclain in America, all about the 
year 1889. Since the latter date the growth in 
use of the com})ound has l>eon rapid, especiaUy in America 
and France, in both of which countritjs it has jiasscHl the 
cxi>crimental stage. The same may l)e said of England 
so far as concenia the London and North-Western 
Railway, where many compounds on tho Webb system are 
at work with satisfactory results ; but on other lines, such 
as tho North-Iilastern, they are as yet scarcely more than 
experiments, though there are signs that such oxi>eriments 
will bo widely tried in the near future. 

The tyjics projiosed are many, and arc known under the 
names of their designers. They may bo classified (a) by 
the number of cylinders, two, three, or four; (6) by the 
number of main crank connexions, two or four ; (c) by the 
peculiarities in starting mechanism, lYhich may be either 
automatic or non-automatic ; {d) by the use or not of a 
receiver between tlie cylinders. 

The main ty 2 »es are reiweseiited by the “ two- 
cylinder” (Mallet in France, von Borries in Germany,. 
Worsdell in England); the “three-cylinder” (Webb and 
Johnson in England); and the “four-cylinder” (Mallet 
and de Glehn in France, Vauclain in America, Russia, 
<fec., Webb in England). The four-cylinder designs are by 
far the most used, and appear to give the best results. 

Important advantages are claimed for compounding,^ 
es|)ecially for modern jxjwerful locomotives. The principal 
ones are : — 

(a) Possibility of greater heat utilization by increasing 
the range of steam exjmnsion, which is accomplished 
by successive expansion in two cylinders, instead of 
in one. 

(b) Saving of steam by reduction of cylinder condensa- 
tion, due to the lower range of temjMiratures resulting 
from less expansion in each cylinder. 

(c) Better steam distribution by working at long cut-offs, 
thus avoiding the mechanical difficulties with valve 
motions at short cut-offs. 

{d) Other mechanical advantages in certain tyjws of 
multiple-cylinder compounds, such as tho use of cylinders 
of smaller diameter, which with high pressure steam 
pve a more uniform turning movement at the drivers than 
is possible in tho two-cylinder sim 2 >le engine. 

{e) An im])ortant operating ^vantage obtained as the 
obvious result of the saving in fuel secured, namely, an 
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increase in the reserve capacity of the boiler for a given 
.amount of work done by the engine. 

The obtainable economy in fuel varies with service 
conditions, but the following may be expected as reason- 
able average results for compound as compared with simple 
locomotives having the same characteristics and used in 
iihe same kind of service : — 

Passenger 10 to 15 ficr cent. 

Goods 15 to 20 „ „ 

Heavy continuous grade goods . 25 to 40 „ „ 

It is very difficult to compare the cost of locomotives in 
various countries, because the s]iecifications and material 
and weights vary. On the Continent of Europe it 
•Coat oi is customary to sell locomotives by weight, while 
a^voB. ^ Gi*eat Britain and the United States they are 
sold at so much each. The cost of material causes 
.fluctuations, apart from those which result from demand. 
Wo may, however, take as typical a British six-coupled 
goods engine and tender, with cylinders 18 by 24 inches. 
Buch engines were sold in Great Britain in 1899 for about 
£3000. In the United States we may take as typical an 
reight-wheel or American-tyj^ locomotive and tender, with | 
cylinders 17 by 24 inches. Such engines were sold in 
1870 for about $12,750, in 1880 for $9000, in 1890 for 
$7000, and in 1900 for $8500. In the earlier years such 
an engine was unusually large and few were built. Now it 
is smaller than is ordinarily used in the United States. 
Further, even with the same size of cylinders these 
engines have increased in size and weight during the 
thirty years. In 1876 an eight-wheel American engine 
with cylinders 17 by 24 inches weighed about 72,000 Hi; 
now it W'ould weigh about 90,000 Jh. Then the boiler 
was about 48 inches in diameter, now it is about 54. 
Steam-pressure has risen from 130 Ib to 180 lb and more. 
Jn the United States the i)rices in the last (piarter of 1900 
were al)out $11,500 for a GO-ton Consolidation locomotive, 
$15,500 for a 90-ton Consolidation, and from $12,500 to 
$15,000 for a 75-ton Mogul or 10-wheel engine. 

Authouities. — ^Tlic folldwiiig hooks will serve to ^iv^ tlic 
3 'eador iiii insight into the principles, the details of eonstmetioii, 
.and tho present stiite of the ait of Iniildiiig locoiiiotivc.s : W. V. 
Pettiorew. Manuid of Locomotive Emfincering, Ijondon, 1899. 
— E. Sauvage. La Machine. Locomotive. Paris, 1894. — M. 
Dkmoulin. Traill Pratique dc la Machine Locomotive. Paris, 
1898.— M. N. Forney. Catechimn of (he Locomotive. New 
Tork, 1890.— A. T. Woods and Davii) L. Barne.s. Compound 
Locomotives. Chic-ago, 1893. — Proceedings of th€ Amertcan PaU- 
.may Master Mechanics" AssociiUion, published annually by the 
Association, Chicago. (g. Oi.) 

Bolling Stock. 

Passenger Trains . — The jia-ssengcr carriage of Great 
Britain and the Continent and the passenger car of the 
United States are unlike in many particulars. The carriage 
baa, in general, transverse compartments, witli side doors, 
and without a longitudinal passageway or end doors, 
.although the recent introduction of corridor cars, having 
■end doors and platforms, with communication through the 
•car or train, suggests tho probability of a general though 
.gradual change of practice in that resj^ct. The American 
})assonger car has end doors only, with a central longi- 
tudinal passageway or aisle. In general tho whole interior 
s^iaco is open ; but just as the use of cars with end doors 
a.nd through aisles is increasing in Great Britain and on 
the Continent, so the use of sleeping-cars divided into 
jirivate compartments is increasing in the United 
Even in those cars, however, the end doors and through 
nisles are retained, and the number in use is not yet great 
•enough to indicate a general change to tho compartment 
plan, even for sleeping-cars. The relative merite of these 
two broad typos of pa8senge?-car design have been much 
•discussed, but the question is too complicated to be con- 


sidered here. It is enough to say that it is affected by 
the tem|)orament, or at least by the rooted habits, of the 
peoples, by the methods of dealing with liaggage, and by 
the division of passengers into classes. 

The three classes, which originally were universal in 
Groat Britain, have now boon reduced to two on several 
important lines, by the abolition of the second class. 
Where this alteration has Ihjoii effected, third-class jias- 
sengers are carried by all train.s, even tho fastest, at a 
maximum rate of one penny a mile, and the practice of 
rtistricting certain expresses to first- or first- and second- 
class passengers only lingers on tw'O lines in the South of 
England and in Ireland. On the Continent third-class 
I»assenger8 are still excluded from many of the faster 
trains, thougli therc is a tendency towards increased 
lilierality in this resixxrt. The ordinai’y fares, however, 
are there appreciably lower than in Great Britain. In 
Hungary, Austria, and Biissia a zone-tariff system i.s in 
oiieratiou, whereby the country is ma]>i)ed out into zones, 
and the traveller pays according to the number of those ho 
passes through, and not simply acconling to the number 
of miles he is conveyed. For example, on Bussiaii lail- 
ways, for any distanct^ up to 6 versts ( ~ 4 miles), thcrii is a 
minimum faro of 23 kopecks first class, 14 ko|HM*ks second 
class, and 9 kopecks third class. For distances between 
6 and 300 versts, the (jharge ])rogi-essivt4y increases verst 
by verst, though at a gradually diininisliing rate, so that, 
for instance, tlie first-class fare for 300 versts (8 ronbb^s 
90 kojwcks) is less than twice that for 150 (5 roubles 40 
koi)0(!ks). For distances greater than 300 vor.sts, the fares 
increase by zones ; these vary in length, but tJie increment 
of price is the same for each, whatever its length, nain<4y, 
50 kojiecks first class, 30 kojiecks second class, and 20 
kojiccks third class. The zones are 25 versts long Uaween 
301-500 versts, 30 lioiw^ccii 501-710 V(;rsts, 35 Initweim 
701-900 versts, 40 Inaween 90M510 vensts, and 50 for 
greater distances. By a cliange wliich cranio into eftcct in 
May 1902, the 50-verst zones exte.nd only from the 
1511th to the 3010tli verst, and for greater distances 
the zones contain 70 versts. Tlitr charges cin the.se are 
increased to 100 kojiecrks first class, 60 koj>ecks second 
class, and 40 koi>ecks third class. In Amcrrica there i.H 
nominally one class, tho average fare l>eing alsmt 1 Jd. jier 
mile, but tlie extra chargers levied for parlour, sleeping, 
and other cars ]>ractically constitute a diflerciitiation of 
class, besides making tlur real cost ol tra^'elling liiglicr 
than that just given. Tminigraiils arc carried in .siM*eial 
trains at much lower rates. 

Ill America and otlier countricss wliercr Jong distances 
have to l.)C travelled and passengers have to :>peii(l several 
days continuously in a train, sleeping-cars, 
taurant-cars, sinokiiig-<^ars, Ac., become 
a necessity, and accordingly an; to l>e found as^„^ 
a matter of course on most of the best tbrougli 
trains. On tlie continent of Europe tliey arc largely in 
tho hands of the Intirrnational Sleeping-Car Company, and 
the charges for such accommodation de lu^rc frt'quenll> 
constitute a very licavy addition to the ordinary distance 
rates levied by the railways. In England, where tJic 
distances are comparatively small, sleeping and mstauraii 
cars must rather Ih> R-garded fw luxuries; 
they are very fretiueutly to Ix! met with. H; j ' 
Kailway was tho first to run sleeping^rs 
tlie innovation being due to ,Sir James Alliwt ^ J ; 
The earliest were IMillman 

but when other lines began to a<lopt them, they , 

in England with such differences iw 
to the various de.signers. In the mos recent 
corridor runs the whole length of the vehicle, and ^ 
SrSibulo platform at either end, so that commomcation 

.S. VITL — *0 
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may be had with the a^acent coaches. Off this corridor 
open small compartments or borth^ made for one or two 
persons only, each beii^ fitted with a folding lavatory 
similar to that found in a ship’s cabin. Sleeping-cars 
are run on most of the important night trains between 
London and Scotland, Manchester, Liverpool, Holyhead, 
Ac., and are available for passengers holding first-class 
tickets on jiayment of a uniform foe of five shillings. 
Such cars for third-class passengers have frequently boon 
talked about, but have yet to make their appearance on any 
British railway. The number of restaurant-cars increased 
greatly about the end of the 19th century; and whereas 
at first they were attached only to two or three expresses, 
mostly running between London and Scotland, they are 
now frequent on trains covering much shorter distances, 
c.//., between London and Lancashire, Birmingham, Cromer, 
Ac. The introduction of corridor trains has greatly ex- 
tended their usefulness, and, without extra charge beyond 
the amount payable for food, they are provided for all 
classes, except on the Great Western Kailway, which, 
although early in the field as regards corridor trains, 
for long excluded all but first-class passengers from its 
dining-cars, which, moreover, were very limited in number. 
However, the introduction in 1901 of corridor trains and 
dining-cars for all classes by its great rival, the London 
and South-Western Railway, comiKjlled a change in its 
jwlicy, and in 1902 orders were given for dining-stock for 
second- and third-class passengers. 

Euro|H)an carriages were at first mounted on tw’o, and 
later on throe, axles, which were free to rise and fall 
through a limited range, but not to turn with 
resj)ect to the carriage. Thus the length of the 
canlag 9 M. hody was limited, for to increase it involved an 
increase in the length of the rigid wheel-base, 
imjKissible with due regard to safety. Hence bogies or 
swivel trucks, which allow of longer car bodies, are fast 
coming into use; indeed, the standard coaching stock of 
Great Britain is now carried on bogies. The American 
passenger car has invariably been mounted on swivel trucks, 
having four wheels each for ordinary cars and six wheels 
each for sleeping, iiostal, and other heavy cars. 

A noteworthy feature in British jiractice has been the 
largo increase in the weight of })as8engor vehicles, both 
absolutely and still more in relation to the number of 
ixsrsous they can accommodate. The result, which is 
attributiible in great part to the lavatories now general, 
and to the introduction of corridor carnages, is reflected 
in the heavier trains run, and in the larger and more 
powerful locomotives that must be provided to haul 
them. Some idea of the extent to which rolling stock has 
increased in weight and decreased in cai.)acity may be 
gained from the official figures, as given in Table XVII., 
of the standard stock in use mi the Midland Railway 
in 1901, if they are compared with those in the similar 
table to be found in the article Railways in the ninth 
edition of this Encyclopaedia (vol. xx. p. 248). Thus a 
standard bogie thinl-class passenger coach in 1885 weighed 
17 J tons and held 70 persons; in 1901 the weight had 
risen to almost 25 tons and the cai>acity fallen to 36 
persons. 

As a result of early practice in bridge, station, and tunnel 
construction, British and Continental carriages cannot lie 
made as large as American passenger cars ; 
though the restriction is less on the Continent 
UgtUng, than in Groat Britain (see Fig. 14 for clearance 
gauges). One consequence is that larger cubic 
capacity per passenger is possible in the United States 
' — a fortunate circumstance, since the greater range of 
temperature there makes pro|)er heating and ventilation 
relatively more important and at the same time more 
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difficult. In the United Kingdom the ancient system 
of hot-water cans^ is still largely employed for heating, 
but in the United States much the most common meth<^ 
is by steam taken from the boiler of the locomotive 
and circulated through the train by a line of piping: 
connected by flexible couplings between the cars — a. 
method which is also finding increased favour in Europe.. 
As to lighting, the feeble glimmer of the oil lamp is still 
to be seen in some English railway carriages, but it has- 
mostly been displaced by gas and electricity. The former 
is a rich oil gas, compressed and stored in steel reservoirs- 
under the carriages. The latter is obtained from dynamos 
driven from the axles of the coaches. In block-trains, 
where the component coaches are jjermanently coupled 
together, one dynamo sometimes lights all the carriages 
but usually each has its own dynamo, and so becomes an 
independent unit. In the system most commonly em- 
ployed in England the dynamo is connected to the axle 
in such a way that its speed, and consequently the current 
it yields, is approximately constant, whatever the speed of 
the train. In another system, which is of American origin, 
the required constancy of current is provided for by means- 
of an automatic switch, which adds to or takes away 
resistance from the field-coils of the dynamo according as- 
the speed of the train rises or falls. In both systems 
accumulators are used to maintain the light when the train 
is at rest or travelling too slowly to admit of current 
being generated. Gas and electric lighting are also ex- 
tensively resorted to in American and Continental trains 
but ui» to 1902 compressed oil-gas was very much more 
common than electric lighting, and in the United States 
kerosene-oil lamps wore still extensively employed. 


Table XVII . — Details of Mulland liailivay Stock, 
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In Great Britain the railway companies are by the Regula- 
tion of Railways Act, 1868, required to fit trains which 
run more than 20 miles without a stop wdth commaai^^ 
some means of communication between the cMtion 
passengers and the officials in charge. With w/tt 
the system of separate carriages this is not an 
easy matter to accomplish satisfactorily. On some lines- 
electrical devices liave been in use for many years, but the 
most common method has been a continuous cord running 
along the whole length of the train outside and above* 
the carriage windows, which, when pulled down, was- 
supposed to give an alarm signal to the guards and 
engine-driver. The arrangement had many disadvantages, 
not the least being that it frequently failed to act. 
Recently a number of the railway comimnies have decided 

^ These cau» in many cases do not contain water, but fused acetate- 
of wxio. When cold, the contents are solid ; but when they are heated 
by beiufv immersed in hot water, they liquefy, and in the process- 
a^orb heat, which is given out agsfin on the change of state badk to 
•olid. Hence the cans remain warm for a very long time. 
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to adopt a modification whereby the cord, which runs I 
along Uie comice inside the compartments, is continuous 
through each carriage but not through the train, and is I 
connected to the air-brake apparatus, so that, when pulled 
down, it puts the brakes on sufBiciently to attract the 
attention of the driver. In the corridor trains, attendants 
can pass freely from one end to the other, and a system 
of electric bells enables the passenger to summon them 
at will. 

There is a broad difference in practice in making up 
passenger vehicles into trains, which has come aliout partly 
because of the uiifferent mode of handling luggage. In 
the United States the passenger claims his luggage at the 
luggage -room of the station, or more often gives his 
receipt (“chock”) to a third party, and only sees his 
luggage at his hotel or house. Hence the luggage going 
by any one train is concentrated in one or more sjiocial 
vehicles (“ baggage cars ”), placed at or near the head of 
the train ; this is also trae of Continental practice. Here 
also will often bo found in the United Stato the “ express 
car,” which carries such packages as in other countries are 
carried by parcel post or by fast goods trains at six'cial 


rates. Here will often be found also a huge post-oihee 
car. Then follow, in order as mentioned, a smoking-car, 
ordinary day -cars (often called coaches), parlour - cars, 
sleeping-cars, and, finally, a dining-car. Dining, sleeping, 
and i)ostal cars have no place in trains making short runs. 
In the United Kingdom passenger trains often contain 
vehicles which are never seen in the United States and 
seldom on the Continent, namely, horse-boxes and carriage- 
tmeks. These are a part of the thoro\igh organization 
for comfort and convenience in railway travelling which is 
probably more complete in tlie British Islands than any- 
where else in world. 

A comparison of tlio weights of 2)assenger.s trains in 
Euro^je and the United States is difficult to make. In all 
countries trains of different weights are used w • 
according to tho different services iliey are * 
re<iuired to ijerform, and it would obviously be improper 
to comimre a long-distance fast train, with slec]>ing or dining 
cars, with a slow short-distance train, carrying nothing but 
passengers. Moreover, the weight of a train timed to leave 
a given station at a ]>artic\ilar time may vary from season to 
sciusoii, and even from day to day, according to the number 


Tai'.le XV III.— Weight and Sf^eed of Trahis. 


Train. 


10 a.ni. ex Kuston . 

10 a. 111 . ex King’s Cims 
2 ex Euston . 


11.50 p.m. cx Euston 

II. »> 

11.30 p.m. ex kings Cros.s 




Journey. 


6.30 p.m. ex Euston 
6 p.m. cx Birmingham (I 
Railway) 

2 p.m. ox Leeds 

1.36*j>.ni. ex’king’.s Cims 


10.36 a.m. ex Paddington (roniisU 
exjiress) 


1.40 p.in. ex Paddington 
9.30 a.m. cx St Pancras . 


II II • 

12 p.m. ox St Pancras . 

8.44 p.m. cx Jersey City (Penn- 
sylvania RR.) . . . . 

10.14 p.m. ox Jersey City (Penn- 
sylvania RR. ) . . • . • 

12 noon ex Chicago (Pennsylvania 

RR.) • 

8.80 a.ni. cx Grand Central Station 
(New York Central) . 


12.8o”p.m. ex Chicago (New York 
Central) . . • * ,. * 

6.30 p.m. ex Grand Central Station 
(Now York (k 3 ntral) . • , . ; 

12.14 p.m. ex Jcrsi'y City (Lel.igh 
Valley RR.) . • ^ / 

8.61 p.iD. ex Jersey City (Philadel- 
phia and Reading ItaiJway ana 
Baltimore and Ohio RR.) . • • 
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London to Edinhiirgh 

II II • 

London to Carlisle . 
Loudon to Crewe 
Crewe to Carlisle 
London to (’rewo 
Crewe to Carlisle 
Carlisle to Kdinhurgh 
London to Grantham 
Grantham to York . 
York to Newc.a.stle . 
Newcastle to Edinhiirgh 
London to Crewe 


Birmingham to London . 

Leeds to King’s Cross, London 
(Jrantham to King’s Cross 
Lond<»n to Leeds 
London to Peterborough . 

I^ondon to Penzance . 

London to Exeter 
Exeter to Plymouth(NortIi Ko:id ) 
TjOiidon to Worcester 
London to Edinburgh 
London to Leeds 
Leeds to (Carlisle 
London to C!la.sgow . 

New York to Washington 

New York to Chifwigo 
Chicago to New York (Jersey 
City) 

New York to BnlTalo 
New York to Alhany 
Albany to Butrulo . 

Syracuse to Rmbester 

Chicago ti> New York 

New York U) Chicag<» 

New York to Buffalo 

Now York to Washington 
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399^ 

393‘t 

2991 
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HU 
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141.i 
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10.51 
82^ 
80.J 
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1.58 

113 

185*1 

105J 

18r4 
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32.51 

ym 
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1201 
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1124 
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2264 

911 

on 

4391 

112^ 

296f 

m 

6704 

9104 

4164 

2271 


Approxitnatc 
Veight, exclu- 
sive of Engine 
and Tender 
(Ion =2240 It) 


26.5 340 
230 -2S0 
290-330 
330 

290-330 

290 

260 

200-300 

200-300 

200-300 

300 

330 

120 

90-170 

90-170 

16.5-190 

165-190 


220 

230 

176 

190 

190 


155 

312 

336 

215 

225 

225 

225 

225 

312 

460 

230 

300 


Speeil. in- 
elusive 
of Slojis. 


4S1, 

47i 

4H 

48 

49:/ 

524 

52' 

48i 

52t 

544 

53.^ 

50*4 

54 

.564 

r>u 

.5.5 \ 
5()i 

55 

414 

534 

41.^ 

53 

474 

504 

49 

47 


474 

384 

464 

53.1 

534 

534 

574 

49 
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uigrt'ssi ( »n ill li n) it ed. 
Pennsylvania Liniite<l. 

1 \*iinsy 1 van ia S jm i a] . 
Empire State E\])icss. 

20th Century Limited. 
La]v<‘ Shore Limited. 
Black Diamond Exincs*?. 

Boyal Liniitc<l. 
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of coaches required to accommodate the traffic. For short 
and middle distances probably the usual weight of trains 
varies between about the same limits in all countries ; for 
long distances the necessity of providing sustained arrange- 
ments for living on the journey tends to increase of weight, 
and therefore in extensive countries like the United States 
heavier trains may be found than in small ones like Qreat 
Britain. At the same time, there are some long-distance 
trains in Great Britain quite as heavy, if not heavier than 
some in the United States, even though the average weight 
of rolling stock is distinctly greater in the latter country. 
General conclusions, except of the vaguest character, are 
therefore almost imi> 08 siblo, and the best that can be done 
is to consider specific instances. A number of these have 
been collectwl in Table XVIIL, which gives some of the 
bisst and heaviest trains run in the two countries. In 
using it, the reader must remember that the weight of a 
l)articular train may vary not only initially from day to 
tlay, owing to variation of traffic, but also on any one 
journey from station to station, owing to carriages being 
added or taken away. 

A comparison of average speeds is scarcely less difficult 
than of average weights. In 1888 a careful study was 
made of express train mileage in the United 
’ Kingdom, on the Continent, and in the United 
States. For the United Kingdom and the United States 
40 miles an hour, including sto], w, was taken as express train 
siMiod, i.«., an average rate of 40 mih?s an hour from the 
b(!ginriing of the journey to the end. But on the Con- 
tinent so few trains reached this rate of travelling that 
the arbitrary sjKjed of 29 miles was taken there for express 
speed. It was found that in the United Kingdom 
trains ran 62,900 miles every day at and over 40 miles 
an hour, and in the United States 13,956 miles, while 
on the Continent of Europe trains ran 118,000 miles at 
and over 29 miles an hour, but at and over 40 miles 
an hour there was something less than 9000 miles a 
day on the entire CJontinent. Since that date an im- 
portant change has taken place in Great Britain, the United 
States, Fnince, and Germany. In all these countries faster 
trains are run, and the average express speed has been 
raised. The fastest trains are no longer run in Great 
Britain, but in America, by the Philadelphia and Heading 
Rtiilway between r]iiladolj)hia and Atlantic City, in com- 
l)etition with the Pennsylvania Hailroad. Passengers are 
conveyed from Philadelphia by ferry-boat across the 
river Delaware to C.amdeii, whence the distance to Atlantic 
City by the Philadelphia and Heading Coinj)any’8 lines is 
55 J miles. This is covered by some trains in 50 minutes; 
the booked speed thus is 66*6 miles an hour, and on some 
occasions an average s^xied of over 7 1 miles an hour has 
been maintained from start to stop. By the Pennsylvania 
Hailroad Conqiany’s system the distance between Camden 
and Atlantic City is 58 miles, and trains weighing alx>ut 
160 tons, exclusive of engine, are booked to perform the 
journey at the rate of 64*4 miles an hour. In Great 
Britain, on the Caledonian liailway from Forfar to Perth, 
one train covers 32J miles in 33 minutes (59*09 miles an 
hour), and on the North-Eastern Hail way a train runs 
from Darlington to York (432 ndles) in 43 minutes 
(61*04 miles an hour). In France, also, instances may be 
found of trains timed over 60 miles an hour, c.^., Paris to 
Arras 120 miles in 117 minutes. Of course still higher 
speeds, up to 75 and oven SO miles an hour, are reached 
and sustained for shorter or longer distances every day 
by express trains, the average speed of which between 
any two stopping-places is very much less. But isolated 
examples of high sjieeds afford little information as to 
the train service at the command of the traveller in 
different countries, for it is obvious that his convenience 


W AYS [rollino STOCK 

will be better served, by a large number of trains, all 
maintaining a good average of speed, than by a service 
consisting mosUy of poor trains, with only one or two 
exceptionally fast ones. From this point of view Great 
Britain remains ahead of all other countries. To give 
exact numerical expression to this superiority is imjios- 
sible, but Table XIX. will supply a general idea of the 
volume and speed of express traffic in different countries. 
No train has been included which does not run daily 
(except Sundays) and travel at least 40 miles an hour on 
the average, inclusive of stops. This limitation excludes 
many trains which are called “ fast and “ express,” both 
in the United States and on the Continent, but even 
if the speed necessary to gain admission to the table were 
reduced by a good many miles an hour, Great Britain 
would still hold the first place if the number of high-8j)ecd 
trains is taken into account as well as the average of speed 
attained : — 


Table XIX . — Speed aiid Number of Express Trains, 







Speed in Miles per Hour. 

Trains (Summer, 1002) in 

i 

1 

H 

o 

JS 


'Si 


3 ^ 
■!* 

|i 

1. 

t 

Ha 

both Direcliuns between 



1 



.■ss 

Is 

Is 

Miles 

over 



1 




a! 






S'S 

0 

-ipirl 

SI'S 

S 

s 


London and Rugby — 


75 

02* 








By L. & N.-W. Railway . 

821 


0 

2 

11 

10 

13 

27 

50*5 

By 0. C. Railway . 
liondon and Manchester — 

r-jI 

17 

48 

3 

3 

4 

3 

0 

4 

fiO-6 

By L. & N.- i ml SLoke . 

183^ 

5 


0 

3 

1 

1 

0 

0 

47*8 

Sfi. Rly. \mA Urewe . 
By Midland Railway— 

188j 

12 


3 

0 

3 

2 

0 

4 

50*3 

180l 

10 


1 

4 

5 

0 

0 

0 

40-4 

ByG. N. Rly. (eid Retford) 

20t)I 

3 


1 

0 

2 

0 

0 

0 

45-1 

ByG.O.Rly. . 

London and Leeds 

200 

12 

41 

5 

3 

2 

2 

0 

0 

40-0 

By G. N. Railway . 

185) 

15 


2 

3 

1 

5 

1 

3 

52-5 

By Midland Railway 
London and Exeter — 

1004 

20 

27 

3 

5 

3 

4 

0 

5 

51-2 

By G. W. Railway . 

iim 

15 


2 

4 

1 

0 

2 

0 

58 ‘5 

By U & S.*W. Railway . 
London and Edinburgh— 

171 1 

12 

30 

5 

1 

4 

0 

2 

0 

40'0 

By East Coast Route 

8031 

10 


0 

2 

0 

10 

0 

4 

60-7 

By West Coast Route 

sool 

12 


2 

o 

1 

4 

3 

0 

400 

By Midland Route . 
London and Kdin. (Winter, 

400 

11 


1 

1 

3 

0 

0 

« 

47'3 

1001-02)— 

By East Coast Route 


10 

20 

0 

1 

1 

0 

0 

2 

50-7 

By West Coast Route 


11 


3 

2 

1 

2 

3 

0 

40 0 

By Midland Route . 
London and Al»erdeen— 

400 

8 

10 

1 

O 

2 

3 

0 

0 

47-3 

By East Coast Itoute 

523| 

0 


0 

3 

2 

1 

0 

0 

47-2 

By West Coast Route 

540 

7 


1 

2 

3 

0 

1 

0 

48*0 

By Midland Route . 

530^ 

G 


2 

3 

1 

0 

0 

0 

44*4 

New York (Jersey City) and 
Philadelphia— 



83 








Pennsylvania RR. . 

801 

ool 

44 


14 

5 

R 

7 

7 

3 

50*1 

P. and R. Railway . 

New York and Albany— 

30 

21 

10 

0 

0 

2 

0 

0 

50*6 


N. Y. C. and H. R. RR. . 
New York and Boston— 

143 

21 

4 

4 

3 

7 

3 

1 

3 

53*0 

N.Y.,N.H.,JiaVl Shore Line 

233 

4 


0 

0 

0 

4 

0 

0 

46*6 

& 11. RR. (tad Air Line . 
New York and Buffalo— 

214 

0 

17 

0 

0 

0 

0 

0 

0 


N. Y. C, * H. R. RR. 
].K!high Valley (from Jersey 

4304 

13 


7 

1 

1 

0 

3 

1 

53*2 

46*7 

City) .... 
Pel. Lack, and West. RR. 

4404 

2 


0 

0 

2 

0 

0 

0 


(from Hoboken) . 

410 

2 


1 

0 

1 

0 

0 

0 

45*5 

Paris and Calais (Nord) . 
Paris and Marseilles 

185 

8 

8 

1 

1 ^ 

0 

2 

0 

3 

55*5 

(P. L. M. Railway) 

536 

4 

4 

2 

o 

0 

0 

0 

0 

43*1 

Berlin and Hamburg 











(Prussian State Rlys.) . 
Berlin and Halle (Prussian 

177 

1 8 

8 

0 

1 

1 

1 

3 

2 

51*3 

State Rlys.) . 

Berlin and Hanover 

1004 

17 

17 

4 

1 

4 

4 

2 

2 

50*0 

(Prussian State Rlys.) . 

160 

13 

13 

7 

2 

3 

1 

0 

0 

46*0 


* Including trains that pass through Rugby without stopping. 


Goods Trains , — ^The vehicles for tlie transportation of 
goods are known as goods waggons or tracks in Great 
Britain and on the Continent, and as freight cars in 
America. The principal British and Continental types are 
open trucks or waggons (the lading often covert with 
sheets), mineral trucks, and covered or box waggons for 
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cotton, grain, itc. The American freight cars of the prin- 
cipal types are known as box cars, gondola cars, coal 
SiM mad stock cars, tank cars, and refrigerator cars. 
comMinte» Most of these terms explain themselves. The 
tioaai gondola car corresponds to the European open 
truokt. waggon, and is used to carry goods not sub- 
ject to injury by the weather ; but in the United States 
the practice of covering the load with tarpaulin sheets 
is unknown, and therefore the proportion of box cars is 
much greater than in Europe. Indeed, the long hauls 
in the United States make it even more important there 
than in other cbuntries to load cars in both directions, 
and so it has come about that for the return journey coal, 
coke, ore, lumber, and other coarse articles are loaded into 
box cars that have carried grain or merchandise one way. 
It is common to put small end doors in American box 
cars, through which lumber and rails may be loaded. The 
fundamental difference between American freight cars and 
the goods waggons of Europe and all other lands is in 
carrying cajiacity. This difference is interesting as an 
example of development under the influence of surround- 
ing conditions. Indeed, the American freight car is so 
unlike those of other countries that comparisons are 
difficult. In the United Kingdom the average carrying 
capacity of goods waggons must be under 10 tons, per- 
haps about 8 tons, and the capacity of heavy mineral 
trucks is 11 tons. On the Continent the average carrying 
caj>acity is a little over 10 tons; there are many cars 
still in service of less than 10 tons* capacity, but much the 
greater number are rated at 10 tons, while large numbers 
of 15-ton cars have been built within a few years, and 
tlie tendency is to raise the capacity. These are all short 
cars witli four wheels. Freight cars in the United States 
have long bodies on two swinging trucks of four wheels 
each, and their average capacity is quite three times as 
great as that of European waggons. For years the standard 
freight car has been of 30 tons* capacity (short tons, 
2000 lb) ; in recent years many 40-ton cars have been put 
in service ; and still more recently several thousand cars 
have been built of 50 and even 55 tons* capacity. This 
great carrying capacity of the freight cars in the United 
States has worked in several ways to make ijossible those 
very low freight rates mentioned in the introduction to 
this article. It has diminished the ratio of non-paying to 
paying load ; it has diminished the interest on first cost 
and cost of maintenance relatively to the work done ; it 
has diminished in some degree, probably small, the amount 
of track and yard room required to do a unit of work ; it 
has diminished journal and rolling friction relatively to 
tons hauled, for these elements of train resistance grow 
relatively less as the load per wheel rises; finally, and 
most important of all, the wages element has fallen as 
train loads have grown greater, since no more men are 
required to handle a heavy train than a light one. 

It is often said that if these things are true for one 
country they must be true for another, and that in Great 
Britain, for example, the use of more capacious cars would 
bring down the cost of goods carriage. This is not the 
place to debate a controverted question, but it may be 
pointed out that social and geographical conditions are 
different in the United States and the United Kingdom, 
and in each country the methods of conveying goods and 
passengers have been developed according to the require- 
ments of those conditions. In one country the jxipulation 
is dense, large towns are numerous and near each other, 
the greatest distances to be traversed are short, and rela- 
tively a large part of the freight to be carried is merchan- 
dise and manufactured material. In the other country 
precisely the opposite condiftons exist. Under the first 
set of conditions quickness and flexibility of service are 


relatively more important than under the second sot; 
therefore goods are collected and despatched jiromptly, in 
numerous cars, often only jiartly loaded. But where the 
great volume of freight is raw material and crude food- 
stuffs, and the distances are great, a low charge jxjr unit 
of transportation is more important than any other con- 
sideration ; therefore freight is massed into full car loads 
and enomous trains, and sent |)erhaps 1000 miles to a 
distributing-}K>int, or to a seajiort. At the same time it 
must be noted that several British railway companies are 
experimenting with trucks of large capacity, similar to 
those used in America, but a])|)ear to find some trouble in 
getting full loads for them. 

The diflerenccs in the carrying cajmeity of freight cars 
in Euro}M3 and the United States have brought about the 
differences in the make-up of freight trains. 

Here, as with passenger trains, averages moan 
little, but typical S|x3cial cases give useful com- 
parisons. In Great Britain w'o find, on six of the great 
railways, mineral trains (i.c., trains carrying coal, coke, and 
ore) which weigh (tracks and load, but not the engine) from 
525 to 765 tons. These weights, howeviT, are in some cases 
greatly exceeded. Several British railways have engines 
capable of hauling loads of 1000 tons; and on the North- 
Eastern one (No. 15 in Table XVI.) has taken a train of 81 
loaded tracks and one van, weighing 1326J tons and nearly 
a third of a mile in length, uj) a bank of 1 in 108 at the 
worst point, where also there was a curve of 20 chains’ 
radius. The sjHied of such mineral trains, like the weight, 
varies with the gradients and other conditions, and they 
may be timed from 10 to 30 miles an hour, not counting 
time spent on sidings. The fast goods trains carry lighter 
loads and run faster ; on the same? lines these vary from 
214 to 460 tons and make 25 to 30 miles an hour, the 
sjjeeds rising so high as 37 miles an hour for short dis- 
tances, and falling so low as 13. In l*russia an example 
of good j»ractice for the various classes of goods trains 
gives weights from 900 to 1100 tons, and sjKieds (terminus 
to terminus) of 11 to 21 miles an hour, according to load 
and gradient. In the United States mineral and grain 
trains weigh from 1500 to 3800 tons (2240 lb), and 2000 
tons w^ould be only fairly good ])ractice for this class of 
traffic. These trains are necessarily and jiroperly very 
slow, being timed at 10 or 12 miles an hour. The 
merchandise trains of the United States are lighter and 
faster than those carrying coal, ore, salt, ifec. ; and this is 
true also of the important classes of trains which carry 
live stock, fruit, and dairy i>roducts, and dressed meat in 
refrigerator cars. It is obvious that the weight and specid 
of these trains must vary with topographical conditions. 
In the gri*at continental basin arci long lines with easy 
gradients and curves ; in the Allegheny and Kocky Moun- 
tains gradients are heavy and curves are numerous and of 
short radius. We find, therefore, that the trains of which 
wo arc now s^^eaking weigh from 600 to 1800, and (sven 
2000 tons, and the journey s^Kjeds, from terminus to 
terminus, including stops, vary from 15 to 30 miles an 
hour. It is not uncommon for these trains t(» maintain, 
for considerable distances, 40 miles an hour ; ind mana- 
gers of some of the most inqiortant prairit^ lini!s estimate 
that their freight trains often run over a mih^ a minute for 
many miles at a time. Such sjieeds for frtMght trains 
of 1000 tons or more demand great engine-power, the 
best couplings, and high -power continuous brakes. (See 
Brakes.) 

Conpliv{fs , — The means generally cm jdoyi'd for connect- 
ing freight cars or goods waggons, one to the ()ther, arc not 
automatic ; that is, men must go between the vehicles to 
coujdo or uncouple them, or at best can only avoiil doing 
so by the use of a stick to guide the coupling link to its 
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place. As a result, many men have been killed or maimed 
in the performance of their duties in railway yards, and 
a great body of public opinion has grown up which calls 
for automatic couplers, and has found expression in agita< 
tion, invention, and legislation. In the United States an 
automatic freight car coupler is used on jiossibly 90 per 
cent, of freight stock. To effect this took more than 
twenty-five years of discussion and experiment. The Master 
Car Builders* Association, which is a great body of 
mechanical officers organized especially to bring about 
improvement and uniformity in details of construction and 
operation, expressed itself in 1874 as understanding the 
importance of a “self-coupler,** but none had then been 
invonted which could be considered as useful At that 
time a member of the Association spoke of the disappearance 
of automatic couplers which had been introduced thirty or 
forty years before. This body pursued the subject with 
more or less diligence, and in 1884 laid down the principle 
that the automatic coupler should be one acting in a 
vertical plane ; tliat Is, the engaging faces should be free 
to move up and down within a considerable range, in order 
to provide for differences in the height of cars brought 
together. This principle having been fixed, the task of 
the inventor was considerably simplified. In 1887 a 
committee reported that the coupler question was “the 
knottiest mechanical problem that had ever been presented 
to the railroad,** and over 4000 attempted solutions were 
on record in tlio United States Patent Office. The com- 
mittee had not found one which did not have grave dis- 
advantages. Ill 1887, however, the Association recom- 
mended the adoption of a coupler of the Janney type, and 
this coupler as. it has develojied is shown in Fig. 15. 



Fro. 15.— Autoraatio coupling for freight carB(U.8.A). 


The coinniittoe concluded that “ the principle of contact of 
the surfaces of vortical cylinders embodied in the Janney 
coupler affords the best connexion for cars on curves and 
tangents.** The method of constructing the working faces 
of the Janney cou])ler is shown in Fig. 16, which illustrates 



Fio. 16.— Development of the working faeee of the Janney coupler. The sides 
of the square are 6 inches, and the centres AA are taken at 2 inches from 
the top and bottom of the square. The circles A' A', which are struck 
with 2-inoh nidius, define the first portion of the knuckle. Tlie inner 
circle B lias a radius of inches. IVom its intersection with A'A' arcs 
are struck cutting B in two points. These intersections determine the 
centres of the semicirtdes CO which form the ends of the respective 
knuckles. Those semicircles and the circles A' A' are Joined by tangents 
and short arcs struck from the centre of the figure. 

tho principle of contact of vertical cylinders. This prin- 
ciple was patented, but the company owning the patent 


undertook to permit its free use by railway companies 
which were members of the Master Car Builders’ Amcia- 
tion, and thus threw open the underlying principle of this 
coupler to competition. From that time the numerous 
patents have b^n merely on details. There are fifteen 
different couplers of the Janney type, patented and made 
by as many different concerns, each of which is used on 
at least 10,000 cars, and, in addition, many other forms 
are in less extensive use. The movement towards the 
use of an automatic coupler was stimulated in some degree 
by laws enacted by the various states and by the United 
States ; and in 1893 Congress passed an Act, one clause 
of which required railway companies to have their freight 
cars equipped with automatic couplers by January 1898. 
The Interstate Commerce Commission, which has dis- 
cretion in the matter, extended the limit to 1st August 
1900. 

The couidor in general use outside of the United States 
is a chain and hook, with spring buffers, which, however, 
are no part of the coupler itself. In the United States 
the universal coupler, which has now almost disappeared, 
was tho “ link-and-pin ** coupler, in which a draw-bar is 
spring-connected to the frame of the car. The out-board 
end of this draw-bar is a socket, into which one end of a solid 
link is inserted, and the pull is exerted on a pin drojipod 
through this link. The first strain of compression, when 
the cars close together, is also taken on this draw-bar and 
transmitted back through the springs to the frame of the 
car. Thus there is a fundamental difference between 
American and Euro^tean practice in that in the United 
States tlie coupler is also a buffer. 

The essential change from the link-and-pin to the 
automatic coujder is in the out-board end or head of the 
draw-bar. Tho socket to receive the link is replaced by a 
hook, shown at A, Fig. 15, which is usually called the 
knuckle. This hook swings on the pivot B. It has an 
arm which extends backwards, practically at right angles 
with the working face of the hook, in a cavity in the head, 
and engages with the locking-pin C. This locking-pin is 
lifted by a suitable lover, which extends to one side or to 
both sides of tho car. Lifting the locking-pin releases the 
knuckle, which is free to swing ojjen, disconnecting the 
two cars. The knuckle stands oiien until the coupling is 
l»uslied against another coupling, when the two hooks 
turn on their i)ivots to the }K)sition shown in Fig. 15, and 
the locking-pin dro^js into place and the couplers arc made 
fast. This coupler is only iwirtly automatic. It often 
haiqiens that when two cars are brought together to 
couple, the knuckles arc closed and must bo ojicned by 
hand. There are various contrivances by which this may 
be done by a man standing clear of tho cars, but in most 
cases he must go l)etween the cars to reach the knuckle. 
This defect will no doubt bo corrected by comparatively 
simple means. This form of automatic coupler is the only 
one used to any extent in tho United States, where it is 
now practically universal, and no reason now appears why 
any other should be used there. It has been adapted to 
British and Continental rolling stock in a few instances 
for experiment, but whether or not it will be found accept- 
able cannot bo foretold. The tendency in Great Britain 
is perhaps rather towards some non-automatic form of 
coupling which can be safely coupled and uncoupled with- 
out the necessity of men going in between the waggons. 

Another question which is attracting the attention of 
inventors and railway companies in England is the problem 
of fitting waggons with hand-brakes which can be applied 
and released from either side of the waggon illdifferently. 
The old form of brake is jvorked by a IdVer wh^ch is 
fitted at one side only, and thus the men, m order to 
work the brake, often have to incur the danger of f^assing 
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tinder the waggons. The Board of Trade has i)ower, 
tinder the Prevention of Accidents Act of 1000, to insist on 
all waggons being fitted with “ either-side ” brakes. (See 
above, p. 137.) 

VeBtibyleafor PoMenger Cars . — End platforms and end 
doors have always been characteristic of American 
passenger equipment, and are extending to liritish and 
'Continental carriages. Their use secures a continuous 
passageway through the train, but is attended with some 
-discomfort and some risk when the train is in motion. 
The oi)ening of the end doors may make a draught 
through the car, disagreeable in cold weather, and 
passengers occasionally fall from the ojien platform, or are 
blown from it, while the train is moving. The first object 
of the vestibule is to enclose the platform with a housing 
m arranged as to be continuous when cars are made up 
into trains, and fitted with side doors for ingress and 
egress when trains are standing. A second eftbet of ilic 
vestibule has developed in use. It appears tliat the 
lateral swaying of the cars is diminished by the friction 
between the vestibule frames. The fundamental American 
vestibule patent, issued to Mr H. H. Sessions, of (Chicago, 
in November 1887, covered a housing in combination with 
a vertical metallic plate frame of the general contour of 
the central passageway, projecting slightly beyond tlui 
^^oupling line, and held out by horizontal springs top aiid 
bottom ; the j)lato frame being connected with the plat- 
form housing by flexible connexions at the top and sides, 



Fio. 17,-^ “ Vestibule *•; the ** lasytonjpi *» gate is folded away when 
two QMAAre coupled together, giving free passage from end to end 
oflheM^U 

and hy^ al B dl^g plates below. A common form of this 
vestibii^is ^own in Fig. 17. Subsequent improvements 


WAYS 159 

on the Sessions jmtent have resulted in a modified form of 
vestibule in which the housing is made the full widtli of 
the platform, although the contact plate and springs, and 
the flexible connexions, remain the same as before, On 
long journeys the vestibule is a convenience and a com- 
fort ; but its application is j)ractically limited to the cars 
which are run in such trains, as it is an obstruction to the 
free ingress and egress of passengers on lo(*al trains which 
make frequent stops. 

Of American cars intended to carry lasserigers, the 
proportion equipped with vestibules in Se])teml)er 1900 
was alK>iit as follows : cars owned by railway com]»anies, 
15 per cent. ; cars owned by the 1 Hillman Company, 75 
per cent. It apjHsars probable that the application of 
vestibules will continue until the following maxima aixj 
reached : railway companies, 25 per cent. ; Puliman Com- 
pany, 100 per cent. (ii. g. i*. ; ii. u. so.) 

Intra-Urban Railways. 

The great concentration of population in cities during 
Iho lOih century brought into existence a class of rsul- 
ways to which the name of intra urban may be 
applied. Such lines arc primarily intended to 
sui)ply quick means of ])assenger comnmiiicatioii 
within the limits of cities, and arc to be distinguished 
on the one hand from surface tramways, and on the other 
from those portions of trunk or other lines which lie 
within city boundaries, although the latter may incident- 
ally do a local or intra-urbaa business. Intra urban rail- 
ways, as compared with ordinary railways, are characterized 
by sliortness of length, great cost ]>er mile, and by a 
traffic almost exclusively j»assenger, tlie biirdmi of >>liich 
is enormously heavy. For the jnirpose of connecting the 
greatest possible number of ]K)ints of concentrated travel, 
the first railways were laid round the ]>oundaricH f»f aivas 
aj)i)roximateIy circular, the theory l>eiiig that the short 
walk from the cireumference of the cinile to any i)oint 
within it would be no serious detention. It lias km 
found, however in the ease of such circular or iKilt rail- 
ways, that the time lost in traversing the circle ami in 
walking from the circumference to the centre is so great 
that the gain in journey s]>ced over a direct surface 
tramway or omnibus is entirely lost. ]..ater intra-urhan 
railways in nearly every case have kMMi built, so far as 
jKXssible, on straight lines, radiating from the Imsincss 
centre or point of maximum eongesiiou of travel to the 
outer limits of the city; and, wliile not attenij)ling to 
serve all the ])opiilation through tlio agency of the line, 
make an elfort to serve a portion in tliii best jM»ssible 
manner, that is, wifli ilirect transit. 

The actual lieginning of the construction of intraurban 
railways was in 1853, when ))ow(ts were o]>tained t<» build 
a line, miles long, from 1'Algware Hoad to King’s Cross, 
in London, from wliicli iKJginning llie MetrojKilitan and 
jSfetropolitan District railways (levc'lopcul. These rail- 
ways, which in part are operated j«»intly, were given a 
circular location, but the shortcomings of this ])lan soon 
liecamc ap])arent. It was found that there was not 
sufficient traffic to 8Up])ort them as ]»urel,\ intraurban 
lines, and tliey have since been I’xtendcd into the out- 
skirts of London to roach the suburban trs llic. 

The Mctroixilitan and Metro] Kill tan District railway.s 
followed the (irt of railway ])uilding as it existed at tla; 
time they were laid out. Wherever ])OssibIe th(‘ lines were 
constructed in oj^en cutting, to ensure adecpiate ventila- 
tion; and where this >vas not jiossible, tlic;y were built l>y 
a method suggestively named “cut and cover. A ticiu i 
was first excavated to the jirojKjr dcj»tli, then f «e sit e 
walls and arched roof of brick were i»nt in i»lace cartli was 
filled in behind and over the arch, and the surface of the 
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ground restored, either by paving where streets were 
followed, or by actually being built over with houses where 
the lines passed under private property. Where the depth 
to raiHovel was too great for cut - and - cover methods, 
ordinary tunnelling processes were used; and where the 


/> ■ 



Fio. 18.— -Type-section of arched covered way, Hetropolitaii District 
liailway, London. 


trench w^as too shallow for the arched roof, lieavy girders, 
sometimes of cast iron, bridged it between the side walls, 
longitudinal arches bcjing turned between them (Fig. 18). 

The next development in intraurban railways was an 
elevated lino in the City of New York. Probably the first 
suggestion for an elevated railw’ay w^as made by Colonel 
Stevens, of Hoboken, New Jersey, as early as 1831, when 
the whole art of railway con- 
struction was in its infancy. 

Ho proposed to build an 
elevated railw'ay on a single 
line of iK)Hts, placed along 
tlio curb line of the street, a 
suggestion which not only em- 
bodies the general plan of an 
elevated structure, but the 
most striking feature of it as 
subsequently built, namely, a 
railway supjKirted by a single 
row of columns. The first 
actual work, however, was not 
begun till 1870, when the con- 
struction of an iron structure 
on a single row of columns 
was uiuh;rtaken. The superi- 
ority, so far as the conveni- 
ence of })assengers is con- 
cerned, of an elevated over an 
underground railway, when 
both are worked by steam 
^.locomotives, and the great 
economy and rapidity of con- 
struction, led to the quick 

development and extension of fio. la-sinifio-coiumn elevated 
this general design. By the structure, 

year 1878 there w'cro four i>arallel linos in the City of New 
York, and constructions of the same character had already 
been projected in Brooklyn and Chicago and, with certain 
modifications of details, in Berlin. In the year 1894 an 
elevated railway was built in Liverpool, and in 1900 a 
similar railway was constructed in Boston, U.S.A., and the 
construction of a new one undertaken in New York. 



These elevated railways as a rule follow the lines of streets^ 
and are of two gener^ types. One (Fig. 19), the earliest 
form, consisted of a single row of columns supporting two< 
lines of longitudinal girders carrying the rails, the lateral 
stability of the structure being obtained by anchoring the 
feet of the columns 
to their foundations. 

The other type (Fig. 

20) has two rows of 
columns connected at 
the top by transverse 
girders, which in turn 
carry the longitudinal 
girders that support 
the railway. In Ber- 
lin, on the Stadtbalin, 
which for a part of 
its length traverses 
private property, 
masonry arches, or an 
earthen embankment 
between retaining 
walls, were substi- 
tuted wherever pos- 
sible for the metallic 
structure. 

The next great de- 
velopment, marking 
the third step in the 
progress of intra- 
urban railway con- 
struction, took i)laco 
in 1886 when Greiit- 
head (</.t;.) began the 
City and South London Railway, extending under the 
Thames from the Monument to Stockwell, a distance of 3 J 
miles. Its promoters recognized the unsuitability of ordinary 
steam locomotives for underground railways, and intended 
to work it by means of a moving cable ; but before it wa» 



Fio. 20.— Doiiblo-column elevated Rtriicture 
(halt-Bection). 
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Fio. 21.— Section of tunnel and electric locomotive, City and South 
London Railway. 

completed, electric traction had developed so far as to be 
available for use on such lines. Electricity, therefore, and 
not the cable, was installed (Fig. 21). In the de|^l»ef in- 
struction the shield was theonovelty. In prilftt]fe4t had 
been invented by Brunei for the construction of (%^1irigmal 
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Thames tunnel, and it was afterwards improved by Beach, 
of New York, and finally developed by Greathead. (For 
the details of the shield and method of its operation, 
see Tunnblunq.) By moans of the shield Greathead 
cut a circular hole at a depth ranging from 40 to 
80 feet below the surface, with an external diameter of 
10 feet 9 inches ; this he lined with cast-iron segments 
bolted together, giving a clear diameter of 10 feet 2 inches. 
Except at the shafts, which were sunk on proix^sed station 
sites, there was no interference with the surface of the 
streets or with street trafiic during construction. Two 
tunnels were built approximately parallel, each taking a 
single track. The cross-section of the cars was made to 
conform approximately to the section of the tunnel, the 
idea being that each train would act like a piston in a 
cylinder, expelling in front of it a column of air, to ho 
forced up the station shaft next ahead of the train, and 
sucking down a similar column through the station shaft 
just behind. This arrangement was expected to ensure a 
Bufiicient change in air to keep such railw^ays i)roperly ven- 
tilated, but exijerience has proved it to l)e ineffective for 
the purpose. This method of construction has been used 
for building other railways in Glasgow and _ 

London, and in the latter city alone pro- ^ 

jects for “ tube railways ” of this character 
were brought Ixsfore Parliament in 1902, 
which involved a capital of about 100 • 

millions. One of the largest of these was ; 

for a lino running from the terminus of the f 

London U nited Tramways at Hammersmith, , ‘ 

through the heart of the City, to the north- 

east suburbs. The later exainjiles of these 23 New 

tubes railways have a diameter ranging 

from 13 to 115 feet. 


1902, has a total mileage of 38*80 miles, of which seven- 
tenths are to be in tunnel and the remainder in open 
cutting or on viaduct. The lines complete and in o]^)era- 
tion in September 1902 had a mileage of 8-07 miles, and 
ran between the Porte de Vincennes and the Porte Maillot, 
between the Place de I’Etoile and the Porte Dauphine, 
and between the Place de TlStoile and the Trocadcro. Each 
of these sections is self-contained and is worked indejKjnd- 
ently, thus abolishing junctions, with their inevitable signal 
delays; even the northern loop, under construction in 
1902, which will form a complete circle with the existing 
Porte de Vincennes-Portc Maillot line, is not to be worked 
as a closed circuit, but on the “ shuttle ” system a.*^ an 
independent line. The stations are very numerous — for 
example, there are eighteen on the Porto de Vincennes- 
Porte Maillot line, which is 6*6 miles Jong — and the average 
8 ])oed is about 13 miles an hour. The terminal stations 
are constructed as loops, thus enabling trains to jmss from 
the up to the down line without shunting delays, and 
exchange stations are ])rovided wberever the lines touch 
each other or other railways. On the main line a three- 
minute service is .maintiiined by day (5.30 a.m. to 
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York Rapid Transit Railway, showing' also the tracks and conduits of the 
electric surface tramway. 


The fourth step in the development of intra-urban 
railways was to go to the other extreme from the deep 
tunnel which Greathead introduced. In 1893 the con- 
struction was comj)leted in Budapest of an underground 
railway with a thin, fiat roof, consisting of steel beams set 
close together, with small longitudinal Jack arches between 



them, the street pavement resting directly on the roof thus 
formed (Fig. 22). The object was to bring the level of 
the station platforms as close to the surface of the street as 
the height of the car itself would permit ; in the case of 
Budapest the distance is about 9 feet. This i)rinci]jle of 
construction has since been followed in the construction 
of the Boston subway, of tlie Chomin de Fer MetroiKjlitain 
in Paris, and of the New York underground railwiiy. 
The Paris line is built with the standard gauge of 4 feet 
inshe^ but its tunnels are designedly made of such a 
small c|ol 9 -|iction that ordinary main line stock cannot 
pass throi^' them. The system, so far as authorized in 


8.30 r.M.) and a six-minute one by night (8.30 r.M. to 
1 A.M.). The motive j>owcr is electricity, (tontinuoiis 
current at 500 volts being em] )loyed. The New Y ork under- 
ground railway (Fig. 23), when comJ)l(^t(. 5 d, will mark a 
still further step in advance, in that tluire are practically 
two ditterent railw^ays in the same structure. One pair 
of tracks is to \>o used for a local sendee w'ith stations 
about onc-quarter of a milt* apart, following the general 
plan of operation in vogue on all other intra-urban rail- 
ways. The other, or central, i)air of tracks is for trains 
making stops at longer distances. Thus there is a 
differentiation iHJtween thti long-distance traveller who 
desires to l>e (tarried from one extreme of the city to the 
other, and the short-distaiu'o travt.*Iler who is going 
between points at a much less distance. 

To sum u]», thttre are of intra-urban railways two 
distinct classes : the elevated and tint undcrgrouncl. The 
elevated is used wdntn* the trallh is so light as not to 
warrant the liXiMtnsive underground constru<*tion, or where 
the construettion of an elevated line is of ip) serious 
detriment to the adjoining i>roperty. Tlie underground 
is used where the congestion of trafiic is so great as to 
demand a railway alrnc>st r(?gardlcss of cost, and w’here the 
conditions of surface trafiic or of adjoining ])rop(5rty are 
such as to require that the railway shall nut obstruct 
or occupy any ground above the surface. 

UndergnnUKl railways are of three general tyj>es : The 
one of extreme depth, built by tunnelling nietJiods, usually 
with the. shield and without n'gard to the surface topography, 
wdtenj the stations are j)ut at such depth as to re((uire lilts 
to carry the jwissongers from tlui station platform to the 
street level. This tyjKi has the ad\aiitag<'- of (icoiioiiiy in 
first constructi(m, there lM*ing the minimum amount of 
material to l>e excavated, and no interference during 
construction with street trafiic oi* subsiii'facc; structures ; 
it has, however, the disadvantage of tin* (’ost of oj)eratiori 

s. vm — 21 
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of lifts at the stations. The other extre^^ type is the 
shallow construction, where the railway is brought to the 
Tuinini mn distance below the street leveh This system 
has the advantage of the greatest convenience in operation, 
no lifts being required, since the distance from the street 
surface to the station platform is about 12 to 15 feet ; it 
has the disadvantages, however, of necessitating the tear- 
ing up of the street surface during construction, and the 
re^justment of sewer, water, gas, and electric mains and 
other subsurface structures, and of having the gradients 
partially dependent on the surface topography. The third 
type is the intermediate one between those two, followed 
by the Metropolitan and Metropolitan District railways, 
in London, where the railway has an arched roof, built 
usually at a sufficient distance below the surface of the 
street to permit the other subsurface structures to lie in 
the ground above the crown of the arch, and where 
the station platforms are from 20 to 30 feet beneath the 
surface of the street — a depth not sufficient to warrant 
the introduction of lifts, but enough to be incon- 
venient. ■ V 

In the o];)eration of intra-urb4tr orailWays, steam loco- 
motives, cables, and electricity hav«,eeverally 'teen tried, the 
iirst being used in the oaitier examples of under- 
pen oa. variouar elevated systems 

in the United States. The fouling of the air that results 
from the steam-engine, owing to the production of (jarbonic 
acid gas and of sulphurous fumes and aqueous va]K)ur, is 
well known, and its use is now practically abandoned for 
underground working. The cable is slow; and unless 
develojnnout along new lines of compressed air or some 
sort of chemical engine takes place, electricity will 
monopolise the held. Electricity is applied through a 
separate locomotive attached hj the head of the train, or 
through motor carriages attached cither at one end or at 
both ends of the train, or by putting a motor on every 
axle and so utilizing the whole weight of the train for 
traction, all the motors being under a single control at 
the head of the train, or at any jioint of the train for 
emergency. The distance between stations on intra- 
urban railways is governed by the density of local traffic 
and the s^ieod desired to be maintained. As a general 
rule the interval varies from one-quarter to one-half mile, 
except on the express linos of the New York underground 
railway, where the inter-station interval averages ateut one 
and one-lialf miles. On the steam- worked lines the speed 
of trains is about 11 to 15 miles j)er hour, according to the 
distance between stations. Later practice takes advantage 
of the great increase in ix)wer that can be temporarily 
developed by electric motors during the j)eriod of accelera- 
tion ; this, in proj)ortion to the weight of the train to be 
hauled, gives results much in advance of those obtained on 
ordinary steam railways. Since high average sjieed on a 
lino with frciiuent stops depends largely on rajndity of 
accoloration, the tendency in modern equipment is to secure 
as great an output of power as possible during the accel- 
erating period, with corresponding increase in weight avail- 
able for adhesion. With a steam locomotive all the jK>wer 
is concentrated in one machine, and therefore the weight 
on the drivers available for adhesion is limited. With 
electricity, power can be apjdied to as many axles in the 
train as desired, and so the whole weight of the train, wdth 
its load, may be utilized if necessary. On the Central 
London Bailway the acceleration of gravity is also 
utilized; the different stations stand, as it w^ere, on 
the top of a hill, so that outgoing trains are aided 
at the start by having a sIojhs to run down, while in- 
coming ones are checked by the rising gradient they 
encounter. 

The following table (No. XX.) gives the statistics of 


the most recent English ^ and American electric practice, 
the effort of the machindl l^ing actual output as measured 
by mechanical horse-power : — 


Tadlk XX,-— English and American Practice, 


Central 

London. 

Boston 

Elevated. 

Manhattan 

Elevated. 

Electricitj. 

Manhattan 

Elevated. 

Steiun. 

1603 

131 

128i 

1102 

42 

27 

34 

214 

42 

16 

84 

14 

1 

b 

2 

1 

8 

5 

6 

5 

2550 

2587 

1776 

1776 

14*8 

17-2 

13-6 

11-6 

GfiO 

1600 

950 

250 

220 

200 

160 

150 


Weight of train — tons (=2240 lb) 
,, ,, motor ,, ,, 

Weight of motor on drivera — tons 
Number of motors 
„ „ cars . 

Average distance between stoits — 

foot 

Schedule speed — miles per hour . 
Maximum horse - power during 
acceleration .... 
Horse-power at full speed 


On the Central London each train is worked by a 
single electric locomotive, though, owing to complaints of 
vibration from householders above the line, a modification 
of this arrangement is to te adopted; the Manhattan 
Elevated contemplates two motor cars, one at each end 
of the train, all the axles of each being equipped with 
motors ; while the Boston Elevated, in order to overcome 
heavy gradients (8 jKsr cent.), has. one truck of every car 
supplied with power. 

The cost of intra-urten railways depends not only on 
the type of construction, but more especially upon local 
conditions, such as the nature of the soil, the 
presence of subsurface structures, like sewers, * 

water and gas mains, electric conduits, ikp.; the necessity 
of permanent underjunning or temporary Bupix>rting 
of house foundations, the cost of acquiring land passed 
under or over when street lines are not followed, and, 
in the case of elevated railways, the cost of acquiring 
easements of light, air, and access, which the courts have 
held are vested in the abutting property. The cost of 
building an ordinary two-track elevated railway according 
to American practice varies from $300,000 to $400,000 
per mile, exclusive of oquii)ment, terminals, or land damages. 
The cost of constructing tJio decj) tubular tunnels in 
London, whoso diameter is about 15 feet, exclusive, in 
like manner, of etjuipment, terminals, or land damages, is 
about £170,000 to £200,000 i)er mile. The cost of 
the Metropolitan and Metroj)olitan District railways of 
London varied greatly on account of the variations in 
construction. The most difficult section, namely, that 
under Cannon Street, where the abutting buildings had 
to be underpinned, and a very dense traffic maintained 
during construction, while a network of sewers and mains 
was readjusted, cost at the rate of about £1,000,000 
per mile. The contract i)rice of the New York under- 
ground railway, exclusive of the incidentals above men- 
tioned, was $35,000,000 for 21 miles, of which IG 
miles are underground and 5 are elevated. The most 
difficult portion of the road, miles of four-track line, 
cost $15,000,000. 

The burden of traffic on intra-urban railways assumes 
proportions not met on any trunk-line railways. During a 
year the Metropolitan and Metropolitan District railways 
of London, on a combined trackage of something more than 
100 miles, handled upwards of 150,000,000 i>a88engers; 
but a portion of the mileage of both these lines cannot be 
strictly reckoned as intra-urban. The elevated system in 
New York, with 40 miles of double track, has carried in a 
year over 221,000,000 passe^!^{gers, and in a singte day more 
than 1,000,000 passengers. The Central Lond^on Bailway, 
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with a total of miles of dottl^e track, has carried as 
many as 228,961 passengers in one day (29th October 
1900, the date of the return of the City Imperial 
Volunteers from South Africa), and its total for the year 
1901 was 41,188,389. (w. n. p.) 

Tramways. 

The commercial development of tramways, or as they 
are called in the United States of America, street rail- 
ways, heis Iwcome wholly a matter of luechanical traction. 
Sinco the introduction of the cable and electric methods, 
with notable economies and advantages, very few stage- 
coach or horse-tramway lines have been established ; and 
the abandonment of the cable itself for electricity on all 
ordinary levels was in progress at the end of last century. 
After a long period of experimentation, neither storage 
batteries nor compressed-air systems can be said to have 
demonstrated their commercial advantages sufficiently to 
ensure their wide use. Few storage battery cars were 
to be found in operation in 1900; and in Berlin the 
municipality had so far acknowledged tlieir comparative 
failure as to grant larger privileges to the trolley in the 
streets of that city, from which it had previously been 
Imrred. In Paris and New York compressed-air cars 
were operated on a few routes, but not in incrctising 
numbers or with any api^arent economy. The beginning 
of the 20th century saw electricity everywhere the domin- 
ating motive power in urban traction : for underground 
lines, with a third rail; for elevated lines, with a third 
rail; on streets and roads, whether city or surburban, 
with either the overhead trolley or the conduit system. 
Where the objection has still remained in cities to laying 
tracks through line residential streets, a revival of earlier 
omnibus services has been attempted in the use of auto- 
mobiles, propelled chiefly by electric motors and storage 
batteries. These cannot compete commercially with tram- 
ways, though they may be thought by some to be a 
desirable addition. Several cities in Eurojje and America 
have such lines in operation, and that in the city of 
Mexico may be mentioned as typical. 

It is to tlie United StJites, with its new <;eiitrfts of busy 
lation undergoing rapid development, that we must look for the 
most imj»re»ssive figures of the tramway industry. The large 
areas covered, the great width of the streets, and the rectangular 
disposition of all the main tliorough fares have been favourable 
factors in stimulating a growth of remarkable proportions. In 
1899 the number of cable cars declined from 4701 to 4260, and 
of horse cars from 3106 to 1489 ; but the number of electric curs 
increased from 46,549 to 50,658, and the track increased from 
15,942 miles to 17,969. All told, there were 871 tramways of 
various types with a total of 19,213 miles of track and 68,736 
cars. These represented a capital stock of .$1,023,819,987 and a 
funded debt of $777,862,571, making a total of 1,801,682,658, or 
an increase of nearly $200,000,000 over the preceding year. The 
capitalization is at the rate of about $94,000 per mile of single 
track. There are no available statistics «i8 to the return to capital 
from investment in tramways in America, but a study of the 
situation in 1897 wont to show that they were then earning 
gross $150,000,000. In 1898 some 220 lines earned $130,000,000, 
these being large systems. The gain in gross oamiiigs in 1898 
over 1897 would doubtless rwioh $26,000,000, making $175,000,000 
in 1898, when the total ea])italization was about $1,622,000,000. 
If the net receipts bo taken at 40 per c.eiit., there remained 
applicable to bonds and stock from $60,000,000 to $70,000,000, 
or from 4 to 5 per cent. ui)on the entire capitalization as it stood, 
without regard to the prof»ortion that may have been issued as a 
stock bonus with the bonds, or the newer construction not yet 
on an earning basis. 

The economies wrought by the introduction of mechanical trac;- 
tion on tramways are noteworthy. They are best evidenced by 
the analysis of some one system, and that which is available in 
the fullest detail is furnished by the Metropolitan Street Railway 
Company of ’New York, which has the largest composite system 
in tne world, wd is operating wilti animal, cable, electric, and 
other powew. This company ran 45,390,318 car miles in the year 
ending 80th June 1900. The cost of operating with the cable per 


car mile was 1776 cents ; with eluetricity, 18-16 eeuts ; and with 
hor^, 18*98 cen^ The total passenger receipts were $14,335,406. 
Ilad the horse mileAge been operated clectric<dly, there would have 
been an economy of $640,000 in the change. Had the whole 
system been operated by horses, the <;ost would have been $8,61 6, 082 
instead ot the actual $7,034,033, showing that on this one system 
ineehanical traction had already eifected an annual saving with 
its present traffic of over $1,500,000. The item of the 13-16 
cents cost of operation per electrical car mile of the system is niade 
up as follows; maintenance of way, 0*81 ; maintenance of equip- 
* power, 1-99; transpoi-tation, 7*29; general exjamses, 

1 66. The percentage of oj^rating ex])cnKt!8 to gross receipts was 
as follows : edible, 51 ; electricity, 40*5 ; horses, 73*6. It is to be 
borne in mind that the Metropolitan electric system is regarded 
as the costliest of its class, iiamriy, the underground trolley making 
contact with the feeding conductors by moans of a -‘"plough” 
lowered into a slotted conduit. 

Mr J. Clifton Robinson, managing director and engineer of the 
Loudon United Tramways, supplies the following }Kiriicular8 for 
the lines in West London owneef by that eom|)any, which in 1901 
were converted from horse to electile traction (overlicad trolley), 
the mileage at the same time Isjing doubled; — The cost of 
operation per liar mile was, with horses, 9-OOd.; with electricity 
it is 5-40d., made up of maintenance of way 0*75d., inaintonance 
of equipment l-02d., power 0*46d., and other expenses 3-17d. 
The average number of passengers carried i)cr ear mile was, with 
the horse cars, 8-14 ; with electric, ears it is 11-00 : and in addition 
to tliis increase in the number of }uisseiigei's per car mile the 
mileage lias increased over .300 per cent. With horse traction, 
8 miles of route carried 9,000,000 of }>asscngcrs per annum ; w’itli 
electric traction, 16 miles carried 32,000,000. Tlie iHM*c.entuge of 
operating cxjuuises to gioss receipts was 82*00 per cent, with 
hoi-ses ; with cleetihdty it fell to 52*00 per cent., and it is expected 
that this figure will ho inqiroved upon wlicn tlie plant in the 
)>ower station is employed to the full capacity for which it is 
designed. In 1902 over 60 miles of line were authorized and in 
course of construction, and u total of not less than 100 miles is 
projectetl in West London and the Thames Valley. 

The statistics as to the street railw-ay earning in America are 
Imsod uiKin the universal practice there of charging a “Hat” 5 cent 
faro for the whole trij), which may be 15 or 20 miles long, and 
often includes one or two free transfers. The extent of this “ trans- 
fer ” prac-ti<‘e, which is not at all a familiar condition in Eurojie, 
may bo inferred from the fact that in Kansas City, Mo., there 
arc no fewer than 85 ]>oiiiis of iiitersix^tiuii on the heading tram- 
w’ay system, at each of which transfers arc given out, so that 
any part of '*he city can be readied from any other ])art on one 
fare. The jiopulat. >n of the urban district is only 215,000, but 
no fewer than 70,000 such transfers are issued daily. In EnrojKj 
the measured tarifi’ system prevails, so that W'hile the short-distance 
rider for less than a mile pays one-iiftli the Americ'-an fare, the long- 
distanc.e rider may jmy two or three times as much. Curiously 
eiiougli, the gross receipts ]jer mile in Eurojie arc. rpiiti' jis high 
a.s in America, indicating that Kiiropeau tramweys lie. in anas 
of dense pojmlatioii, W’hile in tin* United States long c.heaji rides 
to roach iiomcs in the suhurhs are. eommon. In fjwt, the ra])icl 
Imildiiig iij) of Huburlis round the American dtie.s has heen one 
of the most obvious results of tramway development ; but it 
has not as yet become so pronounced in Euro])c us to excite com- 
ment. The general ellee.t on American sulmihan rcwil estate of the 
discrimination in favour of the (‘itizcii seeking asul)ur})an Imincmay 
be fairly judged from the, experience of lirooklinc, Mass. From 
1855 to 1 SS,5 the value of real estate bad risen about $350,000 a 
year, rcaebiug $17,000,000. In 1890, cousoqiicnt on the intro- 
duction of the electric tramway and the riisli of houic.-se<'kers t<» 
get out of Roston, the valuation junijjcd to $30,000,000, although 
)iroj)erty in the old centre was not injured. 

A feature of commercial ecrononiy w hich docs not apjicar at lii st 
sight in a study of the American figures is the aliility to handle 
more pisseiigcrs with few'er cars and few'cr men. In the T-nited 
States in 1890 there were 32,505 ears and 70,761 employes^ to 
8783 miles of road. The elee.trical traiisfoniiation was then ge t ting 
into full swing, and 16- foot cars were, in general the sj)ecrl 
rarely cxe.eeding 6 to 8 miles an hour. The avc'rage sjii'cd ol 
the electric cars may now he put at 10 miles per hour, and Die 
length of the car at 24 The nuuihcr ol noise and elec-trie 

cars has been reversed in the ten years. Tin; total number ol pas- 
sengers carried in 1890 by all methods of jiowcr was 2,023,010,202, 
while for the year closing in 1900 the traffic for the clei trie ears 
alone is estimated at 4,000,000,000. On the latter basis, and 
estimating the daily ear miles at 3,000,000, the daily saving to 
the tramways is $180,000. Witli tlie .same mileage of tn« k a.s 
in 1899, the New York Metropolitan showtsl a gain in 1900 ol 
$1,562,920 ill the gross and $695,896 in the m-t On one line 
in New York with liorwi ears in 1897, the round tri]) 
three hours, and 200 cars carried I7,000,00o jiassengcrs. With 
electric cars in 1900, the round triji required only two hours, and 
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800 cars carried 50,000,000 passengers. The value of the daily 
saving in time by the trolley to the American working population 
alone is over ^0,000 per day. 


[light 

The following table (No. XXL) gives some idea of the relative 
growth of the development of electric tramways in the leading 
countries of Europe : — 
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Table XXL — Eleetrie JtailioayB and Tramwa/yB in Europe, 



1894. 

1805. 

1806. 

1807. 

1808. 

1809. 

Name of Counto'. 

1 

.1 

Capacity in Kflo- 
wattsof 
Power Station. 

Number of 
Motor Can. 

Miles of Track. 

Capacity in Kilo- 
watts of 
Power Station. 

Number of 
Motor Cars. 

MUes of Track. 

||| 

Number of 
Motor Cars. 

1 

Capscity in Kilo- 
watts of 
Power Station. 

11 

II 

1 

1 

u 

||! 

n 

Number of 
Motor Cars. 

HOes of Track. 

Capadty in Kilo- 
watts of 
Power Station. 

11 

II 

Great Britain 

70 

8000 

120 







440 


in 

660 


MU 

000 


|M 

Germany 

104 

2034 


686 

6264 

632 

648 

7104 

867 




1800 


3100 



6400 

AuMlria-Hun;'ary 

Deltfiiiin 

Spann .... 
Fnuu'.u .... 

42 

1116 


72 

1080 

129 

114 

1040 

167 

134 

2.380 

104 

160 

3,404 

243 

180 


201 

6 

90 


36 

1180 

48 



48 

66 


73 


2.415 

107 



200 

12 

210 


12 

210 

12 

47 


26 

74 

600 


08 


60 

167 


144 

08 

1790 

... 

164 

8010 

152 

211 

4400 

226 

448 

8,736 

482 

626 

16,168 

664 

800 


1000 

Italy .... 

11 

720 


28 

870 

33 

62 


84 

168 

6,070 

K21 

212 


311 

236 


318 

Switzerland . 


... 


... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

260 


830 

















4962 

142,160 



If to these figures there be added those of Norway and Sweden, 
Russia, Holland, Portugal, Rumania, Servia, and Bosnia, it 
would appear that for the last year under report there were in 
Europe 5092 miles of track, 147,760 kilowatt capacitv of power 
plant, and 10,030 motor cars. The growth indicated by these 
ligures did not slacken during 1900, when sucli cities as Paris and 
Geneva enjoyed the addition of extensive electric tramway systems ; 
the former city, like London, also seeing a large undor^ound 
electric railway system jmt in operation. It has been ostunated 
that the entire Continental tramway enterprise ^presents an in- 
vestment of probably £200,000,000. In Great Britain, according 
to Garcku's Manual of Electrical Undertaki‘nig8^ in 1901-1902 a 
total capital of nearly* 40 millions sterling (oidinary, jireference, 
and loan and debenture) was divided among 125 electric traction 
undertakings, and 47 municipalities had ex))ended on electric 
traction an amount of lOj^ millions. On Ist January 1900 British 
companies had boon organized to build and operate foreign tram- 
ways with an authorized capital of £18,543,517, and towards this 
there had been }iaid in £9,854,372 for shares and £2,793,777 
debentures, a total of roughly two-thirds the amount To this, 
again, must be added £4,000,000 of British capital in Continental 
tramways ; £2,000,000 in tramways in the colonies, but not of 
British corporate domicile ; and £6,700,000 invested in American 
and Canadian tramway work. It should bo added, however, that 
Continental capital, notably German, has of late Iwcn very active 
in the exploitation of tramway enterprises outside the respective 
territorial limits of the banking groups interested ; while a more 
recent feature of such international iinancing has been the endeavour 
to purchase London under^ound electric railway franchises and 
comiianies by American capital. While much of this work may be 
due to a desire to create markets for apparatus, as well as to 
bring new securities into existence, it seems to be a fact that no 
city in the ^vorld has yet transportation facilities adequate to the 
demands of its own resident ana suburban })opulation, and this is 
specially the case in London. 

For some of the British 8;^tem8 a large quantity of American 
apparatus has been imported ; but British machinery and detail 
I^arts of exc.ellent construction and durability are now freely 
obtainable, large factories for its production having sprung up 
in ditferent i>arts of the countiy. The figures for 1898-99 of the 
Britisli tramway system show the following results : — 


Total number of ctirs 

,, ,, locomotives (including ni 

,, ,, horses 

,, ,, passengers carried . 

,, ,, car miles run . 

Gross rocoi)it8 

,, ])er car mile 
Operating expenses .... 

,, ,, |)or car mile 

Net receipts 

„ per car mile . 


lotor 


6,823 
cars) 584 
. 44,171 

924,820,247 
96,078,503 
£4,879,602 
Is. 0‘192d. 
£3,675,559 
. 9-12d. 

£1,204,043 
, 3-072d. 


Since these official figures were compiled, however, the advance 
of electric traction has been so rapief as to change many of them 
appreciably. For example, Dublin reported a cost per car mile of 
only 5 '243., and Leeds reported 6*97d. nor car mile with a per- 
centage of 47*3 for o})eratiug expenses, although its electric system 
was mr from complete. According to Garcke’s ManutU for 1901- 
1902, of electrical tramways and light railways in the United 
Kingdom, the track mileage constructed was 1252 miles, under 
construction 846 miles, and authorized and about to be constructed 


1348 miles, a grand total of 8446 miles. The number of electrical 
cars constructed was 3834, and under construction 777. 

The sociological side of the electric tramway has many interest- 
ing aspects, some of which have im|)ortant commercial or industrial 
features. In many cities the conversion of the old horse-car stables 
into elccti'ic centres lias enhanced the value of a^oining real estate 
materially; while medical officers have noted a diminution of 
diseases that might be attributed to hoi'ses. The creation of new 
suburbs has been mentioned already. Another striking fact has 
been the deliberate effort manifested by tramway managers to 
reach parks and jdaccs of rural pleasure resul t ; in the United 
States over 100 tramways have reported as to their ownersliip of 
])arka, and some of them have gone so far as to organize vaude- 
ville entertainments, the performers during the summer travelling 
from place to place, and thus providing a constantly new pro- 
^amme. In Geneva, Switzerland, electric tramways have boon 
dcvelo|)ed with spcial reference to the parka on the outskirts ; and 
one of the electric lines runs several thousand feet up Mont Saleve, 
from the plateau of which an unsurpassed view is obtained of the 
Lake of Geneva on the left and the whole Mont Blanc range on 
the right. (t. c. M.) 

Light Railways. 

The term light railways is somewhat vague and inde- 
finite, and therefore to give a precise definition of its 
significance is not an easy matter. No adequate 
definition is to 1 h^ found even in the British Britain, 
statute-book; for although Parliament has on 
different occasions passed Acts dealing with such rail- 
ways both in Great Britain and Ireland, it has not 
inserted in any of them a clear and sufficient state- 
ment of what it intends shall be understood by the term, 
as distinguished from an ordinary railway. Since the 
passing of the Light Railways Act of 1896, it is possible 
to give a formal definition by saying that a light railway 
is one constructed under the provisions of that Act ; but it 
must be noted that the Commissioners appointed under 
that Act have authorized many lines which in their 
physical characteristics are indistinguishable from street 
tramways constructed under the Tramways Act, and to 
these the term light railways would certainly not be 
applied in ordinary parlance. Still they do differ from 
ordinary tramways in the im})ortant fact that the pro- 
cedure by which they have been authorized is simpler and 
cheaper than the methods by which special private Acts 
of Parliament have to be obtained for tramway projects. 
Economy in capital outlay and cheapness in construction 
is indeed the characteristic generally associated with light 
railw^ays by the public, and implicitly attached to them 
by Parliament in the Act of 1896, and any simplifications 
of the engineering or mechanical features they may 
cTchibit compared with the standard railways of the country 
are mainly, if not entirelyV due to the desire to keep down 
their expenses. 
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The saving of cost is effected in two ways : (1) Instead 
of having to incur the expenses of a protracted inquiry 
before Parliament, the promoters of a light railway under 
the Act of 1896 make an application to the Light Rail- 
way Commissioners, who then hold a local inquiry, to 
obtain evidence of the usefulness of the proposed railway, 
and to hear objections to it, and, if they are satisfied, 
settle the draft order and hand it over to the Board of 
Trade for confirmation. The Board may reject the order 
if it thinks the scheme to be of such magnitude or import- 
ance that it ought to come under the direct consideration 
of Parliament, or it may modify it in certain resjKscts, or 
it may remit it to the Commissioners for further inquiry. 
But once the order is confirmed by the Board, with or 
without modifications, it has effect as if it had been 
enacted by Parliament, and it cannot afterwards be upset 
on the ground of any alleged irregularity in the proceed- 
ings. (2) The second source of economy is to be sought 
in the reduced cost of actually making the line and of 
working it when made. Thus the gauge may be narrow, 
the line single, the rails lighter than those used in standard 
practice, while deep cuttings and high embankments may 
be avoided by permitting the curves to Ihj sharper and the 
gradients steeper: such points conduce to cheapness of 
construction. Again, low speeds, light stock, less stringent 
requirements as to continuous brakes, sipals, block-work- 
ing and interlocking, road-crossings, stations, <kc., tend to 
cheapness in working. On the lines actually authorized 
by tho Board of Trade under the 1896 Act the maximum 
speed permitted has in no case exceeded 25 miles an hour, 
and that only on the level and in the straight. For such 
lines the normal minimum radius of the curves has been 
fixed at about GOO feet ; when a still smaller radius has 
lioen necessary, the s|)eed has been reduced to 10 miles an 
hour and a guard-rail insisted on inside the curve. Again, 


the speed has been restricted to 20 miles an hour on long 
inclines with gradients steeper than 1 in 50, and also on 
a line which had scarcely any straight portions and in 
which there were many curves of 600 feet radius and 
gradients of 1 in 50. In the case of a line of 2^ feet 
gauge, with a ruling gradient of 1 in 40, a maximum speed 
of 15 miles an hour and a minimum radius of curve of 
300 feet have been prescribed. Curves of still smaller 
radius have entailed a maximum speed of 10 miles an 
hour. It must be understood that a railway describ(*d as 
“ light ” is not necessarily built of narrower gauge than the 
standard. Many lines, indeed, have been designed on tho 
normal 4 feet 8^ inches gauge, and laid with rails weigh- 
ing from 50 to 70 B) per yard ; a flat-footed GO R rail, witli 
the axle load limited to 14 tons, has the advanU^go for 
such lines that it jKirmits the emidoyment of a proportion 
of tho locomotives used on main lines. The orders actually 
granted have allowed 50 lb, 56 B), 60 lb, ami 70 lb 
rails, with corresponding axle loads of 10, 12, 14, and 16 
tons. On a line of 2 feet gauge, rails of 40 B) have laien 
sanctioned. In regard to fencing and precautions at 
I level-crossings, less rigid requirements may be enforced 
than with standard railways; and in some cases when^ 
trains are likely to be few, it has been provided that the 
normal position of the gates at crossings shall Ix) across 
the line. Again, if tlie speed is low and the trains infre- 
quent, the signalling arrangements may be of a very simplti 
and inexpensive kind, or even disjx^nsed with altogether. 

Table XXII. gives particulars of the applications which 
had been made up to the end of 1901 to the Com- 
missioners since the passing of the Act in 1896. It should 
he mentioned that the Act, which in 1902 was re-enacted 
for a further term, provided that the Treasury might ad- 
vaiuH) a })ortion of the nK)ney required for a lino in cases 
whore the council of any county, borough, or district liad 
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26561 

8 

90| 

94 

748i 

4 

48 

6 

48^ 

2 

37i 

3 

30 
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1 One echeme (Leek) applied for 10 of 4' 8J" and 71 milM 
' Five aniendinff ordeiS. * Three amending orders. 


miles of S' 0". 


7 Nineteen amendinc: otders. 

agreed to do the same, and might also make a special 
advance in aid of a light railway which was certified by 
the Boaxd of Agriculture to be benefleial to agriculture in 
any cultivated district, or by the Board of Trade to furnish 
a means of communication between a fishing-harbour and 
a market in a district where it would not be constructed 
without special assistance f ron^ the State. 

As a general classification (Table XXIII.), the Commis- 


On« aihendine order, no new mileage involved. 
One scheme (Derby and Nottingham) applif* 
Including one of SOf miles iteum or electric 


f li' 6 ". 


eioners litm- divided the schemes that have come Ix-foro 
them itttt> three classes; (A) those which like ordinary 
railways take their own lino across country; (I-) those 
in connexion with which it is proixiscl to uso the pul.lic 
roads conjointly with the ordinary road traflic ; an.l 
(Neutral) which includes inclined railways worked with 
a niie, and lines which possess the conditions of A and 
B in about equal proportions. 
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The so-called light railways in the United States and 
the British colonies have been made under the conditions 
peculiar to new countries. Their primary object being the 
development and peopling of the land, they liave naturally 
Ixsen made tvs cheaply as possible ; and as in such cases the 
cost of the land is inconsiderable, economy has been sought 


Tablk XXlll,----Classificali(m of Light liailimy Applicaiiaiia, 



Number of Lines 
applied for up to 
31st Decemwr 
1901. 

Mileage. 

Total Construction 
Estimate exclud- 
ing Rolling 

Xnmber of Lines 
approved by the 
Commissioners 
and sent to the 
Board of Trade. 

Mileage. 

Total of Construc- 
tion Estimate 
ai^roved. 




£ 



£ i 

Class A . 

M4 

18361 

11,117,213 

86 

923i 

6,376,420 

„ B . 

211 

1680j 

1.5,809,536 

82 

418 

3,447,990; 

Neutral . 

5 

137 

893,848 

1 

i 

17,953 

Amend iiig 







orders . 

19 

... 

39,398 

12 

... 

39,398 


by tlK‘ nsi^ of lighter and rougher permanent way, jdant, 
rolling stock, &c. Such railways are not “light'' in the 
technical sense of liaving been made under enactments 
intended to secure itermaucnt lowness of cost as crnnimred 
with standard linos. On the Continent of Eurojie many 
countries have liucouragod railways which are light in that 
sense. France began to move in this direction in 18G5, and 
has formulated elaborate provisions for tlieir constru(!tion 
and regulation. Italy did the same in its laws of 1873, 
1879, 1881, 1887, and 1889 ; and Germany fostered enter- 
prise of this kind by the Imperial edicts of 187*5, 1878, 
and 1892. Holland, Hungary, and Switzerland were all 
early in the field ; and Belgium has succeeded, through the 
instrumentality of the semi-oflicial Societe Nationalo de 
Chemins de Fer Vicinaux, started in 1885, in developing 
one of 1h(^ most complete systems of rural railway transport 
in the world. An account of the I'cgulations prescribed by 
several of these countries is given below. 

In Fruuh*. the linos which hcjst corresjioiid to British light railway.s 
arc called “ Ohrmiaa dr fer d'nderU local,'* Tlieso are regulated by 
France. ® decree No. 11,201 of 6ih August loi>l, which tlio 
Ministry of Public. AVorks ia charged to (uirry tmt. Con- 
Htmetiou can bo commenced afiov the Coiisril General of the de- 
jiaitmeut has u]»i»roved the jn’oject, and the Prefect the details ; 
only if tlie scheme interferes witJi rivers or great public lines of 
commuiiiealinn d«)ea the Ministry of Public AVorks interfere. The 
model “fonii of reguhil ion" lays down the scahjs of the drawings 
und the information to be shown thereon. For the first insUllation 
n single line is prescribed, but the “ coiicossiouairc ” must jirovido 
s]»aco and bo jiroparod to double when required. The gauge may he 
either 1 *44 metres (4' 8*7"), or 1 metro (S' S*37")» *7f> coiitimotrcs 

(2' f)*r»"). The radius of curves for the 1‘14 gauge must wot bo less 
than 250 metres, 100 metres for the 1 m. gauge, and 50 metres for 
the *75 m. gaug«\ A straight length of not less than 00 metres for 
the largest gauge, and 40 metres for the siualJesi, must ho made 
between lw() curves having opposite directions. Exce}»t in special 
cases, gradients must not exceed 0 in 100 ; and between gradients in 
the oj)positu sense there must Ihj not lo.ss than GO metres of level for 
1 *44, and 40 metres for 1 in. and 75 in. gauges. The iKisition of 
stations and stonping-nlaces is regulated by’tlio Couiuul of the 
Department. The undertaking, once approved, is regarded as a 
work of imblic utility, and the undertakers are invested with all 
the rights that a public dcmriineiit would have in the wise of the 
carrying out of public works, and are subject to the same roaiMm.si- 
bilities and conditions. AVitliiii the areas that come under the 
** Dofoiice Acts " the works are subject to all the military necessities 
and laws which are prescribed for works in such areas, both retro- 
8i>eotively and jjrosjKJctively. 

The Prefecture is re8)>oii8i])lo for preventing and limiting all 
interference by the undertakers with public and private rights, and 
for regulating the precautions for jmhlic safety. The contracts for 
the work are made eitlior under public comi)etition, on the imhlishcd 
]>rico-list approved and in use in the dcqiartraent, or by scaled 
tenders from a selected list of contractors. The working of the 
linos is under detailed regulations, to which the ajiproval of the 
Prefect of the de]>artment must bo obtained : and the jienalty for 
iion-observanoo of these is practically confiscation, if defalcation, f>r 
neglect, is carried far enough. The Prefect may stej* in and work 
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the line at the expense of the “ooncessionaii-os.” The matters as 
regards which the Prefect must be consulted aud satisfied are; 
numbers of staff in respect to safe working ; efficiency, design, and 
construction of the locomotives and of the rolling stock ; claa^ca- 
tion and interior arrangements of the passenger and goods carriages ; 
separation of sexes ; size and composition of trains ; number of 
trains ; policing ; general bye-laws ; maximum and minimum 
speed; and time-tables. At the end of the period of the con- 
cession the “ d6|)artoment " conics into possession of the road 
and all its fixed appurtenances, and in the la.st five years of the 
period the ^^d^partenienf' has the right to enter into possession 
of the line, and apply the revenue to putting it into a thorou^ 
state of repair, if it nas been allowed to deteriorate. It lias alan-' 
the right to select and buy, at a price to bo adjudged by exiierts, any 
part or all of the rolling stock and movables, and the owners can 
only oblige it to take tho fuel and stock of necessary working and 
maintenance materials at a valuation. It has also the right to 
purchase the undertaking at the end of the firat fifteen years, the 
not profits of tho preceding .seven years to govern the calculation 
of the purchase price. The maximum Ist, 2iid, and 3rd class 
])as 80 ugor fares are, i»er kilometre, *067 f. ('6d.), '050 f. ('456d.), and 
'087 f. ('34d.) resjKJciively, when the trains are lun at ** grande 
Vitesse,** the faros including 30 kilogrammes weight of personal 
baggage. All goods trains are at w.iite vit^sse fares, oxoejtt those 
for oysters, fish, and perishable goods. Any reduction of rates must 
he 8ubjef‘.t to the ajiproval of the Prefect and of the Minister of 
Public AVorks. All preference rates, except on behalf of the jmblic 
service, are interdicted. All tho details of tickets, way-bills, in- 
voices, and pai»ers in connexion with traffic, delivery, and stui'ago 
are .specified, and tho working hours jwijseribed by the Prefect. 

In Belgium a public conqtany under Oovemmeiit control does 
I all that in France forms the responsibility of the Ministry of tlio 
Interior and of the Prefect of the department. Over nn Belgium. 
average of years it anpears that 27 per cent, of the * 
capital cost was found by tlio State, 28 per cent, by the province, 
40 '9 per cent, by the communes, and 4*1 per cent, by private 
individuals. As far as possible, these railways are laid beside rraids, 
ill preference to independent formation ; tJie permanent way costs 
£977 per mile in the former as against £793 in the hitter. If laid 
in paving, tlie nrice varies between £1108 and £2200 per mile. 
The total leiigtli in Belgium, either worked by the coinjuiny or 
leased by it, is 726^ miles. To work this mileage, 253 loco- 
motives, between 18 and 30 tons in weiglit, 716 jiassengor vehicles, 
400coverefl vans, 1367 open waggons, and 10 snecial vehicles are in 
constant use. In tho case of a Belgian lignt railway intended 
primarily to serve an agricultural district, al)out 12^ miles in 
length, and mainly clepondent upon its goods truthc, the line is 
constructed on the road, excepting wiiere steep gradients, Ac;., make 
slight diversions desirable. Usually a lino of way is formed at one 
side of the road, raised slightly by ballast, Ac., and separated from 
the remainder of tho road by kerbstones ; it resembles a footpath 
alongside a country road. In this way the railway is not available for 
orfliuary carriage tralPu!, nor is it used by jiedtsslriaiis. Through 
villages, and where roads have to be crossed, the lino is of the usual 
tramway tyiic. The lino is of 1 metro gauge, with steel rails 
weighing 21^ kilos (42 lb) per yard. In the towns a deeper rail 
is used, weighing about 00 IT) per yard. In tliree linos of the 
Vicinaux system, lu the aggregate 45 miles in length, the sharpest 
curves are 30 me.tres, 35 metres, and 40 metres rcspecitively. There 
are gradients of 1 in 20 and 1 in 25. Tho S])ecd is limited, by 
re^ilatioii, to 30 kilometres (about 18 miles) in the country and 6 
miles per hour in tow ns and through villages ; the time allowed in 
the timo-tfthJe for the journey, ibr instance, from Andenne to 
Eghezee, 12l miles, averages one hour twenty-five minutes, but one 
train in tho day eadi way only takes about one hour five minutes. 
The engine, 18 tons weight, has six wdieels couj)lcd, each of 3 feet 
diameter ; all moving parts arc cased, and it ia driven from either 
end (the driver, of course, always being in front). 

A train, for example, at starting, is composed of one goods 
waggon, one passougtT carnage, and one fonrgon or luggage van. 
For suburban imssengcr traffic there ia usually no van, but tlie 
Socibtb has a ('.ertain number of vehicles forming a second-class 
compartment and a small van. A'ans have a post office letter-box, 
in which letters cwin be posted at the various halting- places. 

A room in an inii generally forms a waiting-room for passengers, 
and a place whore ])arcclB can bo left, either until called for or to 
bo pioKcd up by tho train. No tickets are, however, issued, or 
ordinary station business transacted ; and it is not usual to make 
any payment to tlie proprietor of the inn, who gladly affords these 
slight facilities in return for the custom brought to the house. In 
addition to the stations as above, there are mso fixed points (with 
a notice-board only) where tho train stops if there is any one to pick 
up or set down, such as at important cross-roads, &c. 

Ill Italy many railways w'hich otherwise fulfil tho conditions of 
a light railway are constructed with a gauge of 4' 8i". Tho weights 
are governed by w'hat the railway has to carry and the speed. 
Light louoinotivesj light rails, and light rolling stock are employed. 
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Cliere are no bridge, except i\’here watercourses occur. Cuttings 
tfe reduced to a minimum ; and where the roads are sufficiently 
iiridc, the rails are laid on the margins. The advantage of uni- 

I formity of gauge is in the use of trucks for goods 

which belong to the rolling stock of the main lines, 
in ItalT these railways are called ** Economic Railways,'* and are 
iividea into live typos. Types I., II., and III., are of 4 ’ gauge, 

tyjie IV.of 0*95 in., and ty^xs V.of 0*70 m. ; but as there is no example 
of type V., the classification is practically one of 1 *445 m. (4' 84") 
and one of 0*95 (3' 0*6"). The chief difference Wween the first 
three tyiies lies in the weight of rails and rolling stock and in the 
radius of the curves. The real light railway of Italy is that of ty]»e 
IV.: gauge, 0*96 m. (3' 0*5") ; weight of rails, 12 (26*45 lb) to ‘20 
(44 lb) kilos. ; mean load per axle, 6 tons ; minimum curve, 70 m. 
(229' 2*6") radius ; wiijLth of formation, 3*50 ni. (11' 6*6") ; top 
vridth of ballast, 2*10 m. (6' 10*7") ; depth of ballast under sleepers, 
O'lOm. (3' 9*5") ; maximum gradients, 1 in 50 ; length of sleepers, 
1*70 m. (5' 6*92") ; width between parapets and width of tunnels, 
1 m. over width of carriage ; height of tunnels, 6 tii. (16' 4*86") ; 
locomotives, maximum weight per axle 6 tons, rigid wheel base 
1*80 m. (5' 10*86"), diameter of driving wheels 1 in. (3' 3*37"). 

In Germany the use of light railways {Klein^bahTien) has made 
groat strides. The gauges in use. vary considerably between 4' 8^", 
aermMnv staudara national gauge, and 1' llj", which appears 
to be the smallest in use. They are under the control of 
the Post and Telegraph Depai*tnieiit, the State issuing loans to en- 
courage the undertakings ; the authorities in the provinces and 
communes also give support in various ways, and under various con- 
ditions, to public bodies or private persons who desire to proniott^ or 
embark in the industry. These conditions, as well as the degree of 
control over the construction and working of the lines, are left to 
the regulation of the ])rovine,ial goverimioiitH. Similarly, the same 
authorities decide for themselves the conditions under which the 
jmblic roads may be used, and the precautions for public safety, 
all subject to the confirmation of tlie Inijierial Goveninnuit. For 
instance, at sjiecils of less than 27 miles an hour, a buffer compart- 
ment (instead of a buffer vebiclc) may bo sufficient between the 
passenger carriages and the engine ; the conductor may have sole 
charge of the train, sell tickets at stojiping-plaees where no ticket- 
offi(?e is maintained, ami look after payments for luggage ; the 
driver and stoker may be charged with the <‘aro of the carriages 
and the greasing of the wheels ; w*omen may be eTn])loyed as gatc- 
kecfiei’s ; fencing need not be continuous ; gates at level-crossings 
need not always I)e insisted on ; telegraph aud bell signals may be 
ilispensed with ; trains may occasionally sto]> at poinU intermediate 
to the usual stop] liiig- places ; trains of limited size (50 axles) may 
ho pushed at low spe^sds ; brakes per axle on the carriages — actually 
ap])lied -may bo redmied in proportion to the gradients. The free- 
dom which the legislature in Germany has given to provincial and 
eoiiimuiial authorities to regulate, these railways by rules growing 
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I out of experionoe and common sense, in contradistinction to the 
empirical State regulation which exists in other countries, has 
1 resulted in a very large and rapid adoj)tion of their use to the 
development of rural industries of all kinds. 

What are known as “ portable railways ” should be in- 
I eluded in the same category as light railways. With a 
gauge, lines of a ixirtable kind can Ik) 
made very handily, and the cost is very much 
less than that of a {)crmauently constructed light ^ 
railway. The simplicity is great ; they can be quickly 
mounted and dismounted ; the correct gauge can lie ikjv- 
foctly maintained ; the sections of rails and sJeejiers (which 
are of iron) are very portable, and skilled labour is not 
required to lay or to take them up ; the making of a “ turn- 
out ”18 CMy, by taking out a 15 foot section of the way and 
substituting a section with jioints and crossings. The safe 
load jxjr wheel varies between 12 cwt, on a 10 inch 16 lb 
wheel, and 40 cwt. on an 18 inch 56 lb wheel. The roll- 
ing stock is constructed either for farm produce or heavy 
minerals, the latter holding 10 to 27 cubic feet. For 
timlmr, 4 or 5 feet bogies can be used. A useful waggon 
for agricultural trans])ort on a 24 inch gauge lino LslOfeet 
long by 5 feet wide ; it weighs 72 cwt. and costs £30. A 
jiortable lino of this kind will have 20 hi steel rails and 2112 
steel slecjiers— 4' 6" long — to a mile, laid 2' 6" apart centre 
to centre. Tlio total cost piT mile of siicli a line, including 
all l>olts, nuts, fish-plates, and fastenings, ready for laying, 
dcJiveriid in the lTnitt‘d Kingdom, is under £500 a mile. 

Seo Evans Austin. Tha LitjU BaUvaya Act, 1896, which roii- 
taiiis till* rules of the Board of Tnidc.-- W. H. Com:. TAylit Hail- 
V'ays at Ihme ami Abroad. — Lieut. -Col. Addison. KciK)rt to tho 
Board of Trsdo (1894) 011 Light Railways in Belgium. 

(c. K. W.) 

Mount.mn Hailways. 

Ilailways having gradients above a certain limit, wliiob 
may Ix^ taken as about 30 in 1000, are n‘garded as moun- 
tain railways. Tliey are of thr(*e kinds: adliesion lines; 
rack railways, either pure, rac.k or rack and adhesion com- 
bined ; and cable railw'ays. 

Adhesion lines (Table XXIV.) may be either of normal or 
of narrow gauge. The maximiuu gradient is diqwjndtiiit on 


Gauge 

Cost of couslruction 
iwr mile 


Rttdiusofsli{ir]»-) metres| 
est curve . r feet . 
»Steei)o.st gradient 
licugth of incline 

I 



6 ft. 6 ill. 


4 ft, 8J in. 
£68,873, 


exclusive 
of sumiiiit 
tunnel 


201 
660 
1:46 
12 miles 



Diameter of cylinder 
Stroke 

Axles, numlxr . 


17 in. 



coiipleil 


16fand 
22J in. 
25| ill. 

6 coupled 
in tlirees 


Bigill wlieel-baso 
Diameter of wheels 
Heating surface . 
Engine-weight loadt*d 
Net train - weight 
hauled np the incline 
Loail drawn per ton 
of locomotive weight 


9 ft. 6 in. 
3 „ 6 „ 
1342 sq. ft. 
32 *.6 tons 

U7 „ 

a-85 „• 


8 ft. 10 in. 
4 ft. 

1660 8(1. ft. 
84 tons 

200 „ 


2*38 
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Darjiling Railway, 
Himalaya. 

La Guaira-Caracas 
Railway. 
Venezuela. 

Mexican Railway. 
31exico. 

Callao-Oroya 

Railway. 

Peru, 
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Yverdon-St Croix. 
Switzerland. 

Vj 

c jlJ 

III 

.s*§u. 

S 

a. 

Cantagallo Railwaj. 
Brazil. 

2 ft. 

3 ft. 

4 ft. 8 } in. 

4 ft. 8 i ill. 

4 ft. 8 .t in. 

1 metre 

1 metre 

1 

4 It. in. 1*10 metre 

£4.675 

£25,000 

£31,to 

£I0,4(j0 

£11, .520 

... 


£ 20,000 

21*3 

42*7 

16 b 

120 

180 

100 

100 

58 

40 

70 

140 

3*28 

394 

690 

32S 

328 

191 

i:n 

1:*28 

1:27 

1 ;25 

1 :*jr> 

1 :*20 

1 :*22 

1 ;22 

1 : 16*6 

1 :12 

40 miles 

2 ^i miles 

14 inihw 

100 miles 

7 miles 

13*7 miles 

6*2 miles 

One of 2*7 
mile.s, and 

61 miles 








variou.s 

others 

18 in. 

11 in. 

15} in. 

16 in. 

18 in. 

16 in. 

19 3 and 

11 and 

12 iM. 





13 in. 

16^ in. 

10 „ 

4 coiqded 

20 „ 

iMiiiiiicil 

14 „ 
2coU])1ed 

20 „ 

3 coupled 
au(l 1 

22 „ 

6 coupled 

24 „ 

21 .. 

3 coupled 

21*7 in. 

2 pairs of 

]9| in. 

4 coupled 

in threes 



2couplt5d 




5 ft. 6 in. ' 

bogie 

6 ft. 10 in. 

8 ft. 3 in. 

Mfl.Oiii. 

Sft. 2 in. 

6 ft. 3 in. 

A ft. 7 in. 

4 ft. 2 in. 

8 ft. 3 in. 

2 ,, 2 „ i 
355 sq. ft. 

3 ft. 

3 ,. 6 „ 

4„ 1 

2 „ 11 „ 
10*22 sq. It. 

3 „ 3 „ : 

3 „ 3.( „ 


3 ,, »* ,, 

872 sq. ft. 

1712 sq. it. 

1066 8 ( 1 . ft. 

86:5 .sq. It. 

731 w\. It. 


40 tons 

13*8 tons 

33*8 tons 

92-2 tons 

4.5 tons 

36 tons 1 

to tons , 

34 ton.H ! 

1 

3,5 tons 

35 „ 

68 „ 

175 „ 

76 „ 

M : 

70 „ 1 

«(> „ 1 

76 ,, 

to „ 

2*5 „ 

2 02 „ 

1 

1*9 „ 

1 1*1.5 „ 

1 

2-:JG „ - 

176 „ i 

1-7-' 

i:-i4 „ 

1 M 

_ ( 
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climatic conditions^ a dry climate being the most favourable. 
The theoretical limit is about 60 in 1000 ; between 50 and 
60 in 1000 an adliosional engine is able to haul only its 
own weight. The gradient should not in j)ractice exceed 
45 in 1000 ; and oven that is too heavy, for theoretical 
conditions cannot always l)e realized. A wet rail will 
prevent the use of the theoretical adhesion of the driving 
wlieels, and tlie gradients must such tliat a locomotive 
can haul some paying load in all states of the weather. 
On the Albula or Engadine milway in Grisons, Switzer- 
land, the first intention was to lay out the line on a 
gradient of 45 in 1000; but after consultation with the 
leading engineers in Switzerland, a gradient of 35 in 1000 
wiw cliosen, on the ground of working tjconomy. 

Locomotives are of very varied tyi^es ; but the tendency 
is towards those which have as mu<!h of their weight as 
possible on the driving wheels, so as to be available for ad- 
hesion, and which jK^ssess great lateral flexibility for ptissing 
round sharp curves. Tn vehicles, reduction of dead weight 
and lateral flexibility are usually aimed at. The best have 
long carriages on bogies ; these, however, are more used in 
America than in Eurojie. The brakes are like those used 
on ordinary railways. On the mountain sections of the St 
Gothard the maximum speed is 45 km. an hour on a 
rising gradient of 1 in 39 ; on the Siidost railway it is 
25 km. an hour on one of 1 in 20 ; while on the Land- 
(piart Davos line it is 20 km. on ono of 1 in 22. 

Rack Railways , — For gradients above 40 in 1000 a rack 
railway is the more economical Some railways which are 
mainly adhesional o|)erate the steofjcr grades by means of 
a rack. WIkju the incline is above 40 in 1000 for the 
major part of the distance, the nick alone is employed. 
Above 250 in 1000 the rack is impracticable, partly 
iKJcause the locomotive htis to k? made disprojiortionately 
heavy, and partly because of the danger tliat the cog-wheel I 
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will mount the rack. Since the construction of the Mount 
Washington and the Rigi lines, the number of rack rail- 
ways has rapidly increai^ ; and many systems have been 
introduced, the development of which is illustrated by the 
names of the early Blenkinsop rack, the Washington, the 
Kiggenbach, the Abt, the IGose, the Pilatus, and the 
Strub. On the Abt rack, which has the unique advantage 
that several rack-plates can be placed parallel, the teeth 
break joint at or ^ of their pitch, according to the 
number of rack-plates. The cog-wheels are therefore con- 
stantly in action with the ra^, an arrangement which 
conduces to smooth working. The rack introduced by 
Colonel Locker on the Pilatus railway is peculiar in having 
its teeth placed horizontally, in consequence of the heavy 
gradients, the steeliest of which is 480 in 1000. The 
Btrub rack introduced on the Jungfrau railway is very 
simple ; a rail of the ordinary Vignoles tyjx) is employed, 
the teeth l)eing cut in its head, which is made corresi)ond- 
ingly higher than usual (Table XXV.). 

The permanent way has of late years mostly been made 
with steel rails and steel sleejjers, bedded in ballast of 
coarse gravel. The rack is placed in the middle of the 
track, either fixed directly to the sleepers or elevated on 
chairs. As the s^mce allowed for change of temperature 
must necessarily be kept as small as possible, the rack is 
composed of pieces 3 to 3*5 m. long. To prevent the 
Ijermanent way from creeping downhill, stops are placed 
on tlie downside of the sleepers. IVains are transferred 
from one track to another cither by means of sliding 
platforms or movable and fixed rack arrangements. On 
combined rack and adhesion lines the entrances to the 
rack sections are provided with a piece of rack placed in 
springs, to enable the pinions of the engine to pass on 
smoothly and without stoppage. Swiss engineers mostly 
prefer the Riggenbach rack, on account of its rigidity ami 
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Tablk XXV . — Hack Railways, 

(Pure rack railways and rock and adliesion combined. ) 
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Mostar-Serajevo 

Railway. 

Bosnia. 

1 

12 

0 

ll 

bf>a 

f 

Oh 

Visp-Zermatt Railway. 
Switzerland. 

Snowdon Railway. 
Wales, England. 

Pike's Peak Railway. 
Colorado, U.S.A. 

ll 

If 

r 

Vitzuan-Rigi Railway. 
Switzerland. 

Salzburg-Gaisberg 

Railway. 

Austria. 

Schaflierg Railway. 
Austria. 

f • 

1 

System . 

(Jombined 

(Jombined 

Combined 


Combined 

Abt rock 

Abt raek 

Abt rack 

Riggen- 

Itoch'rack 

1 

Rigpen- 

Abt rack 

1 Patent<ed im- 


Abt rutik 

Abt rwk 

Abt rack 

tiach nu^k 

Abt ruck 




bach rock 


' proveiiieiit on 


und 

anil 

and 


and 







RiggenlNic'h' 

Oaiiffo . 

adhosioii 

adhesion 

oilhesion 


adhesion 







'"rack 

4 ft. 84 in. 

2 ft. G in. 

4 ft. 84 in. 

3 ft. 0 in. 

1 metre 

2 ft. 74 in. 

4 ft. 84 in. :0*80 metre 

4 ft. 84 in. 

1 metre 

1 metre 

0*80 metre 

C«>«t cotiHlnic- 











tiim per iiiilo 
limliuH of 
curve* — metres 

£10,468 

... 

£4.5,100 

£11,400 

£7160 

£11,550 

£11,400 

£17,684 

£26,208 

£19,840 


£10,040 

200 

125 

180 

1.50 

80 

80 

115 

00 

180 

350 

80 

00 

SU*«*iK*8t fonulient . 

1 : lO'O 

1 ; lG-0 

1:14*7 

1 :12*5 

1:8 

1:64 

1:4 

1:4 

1:4 

1:4 

1:3*9 

1:4 

Loniirth of incline . 

44 inileH 

0*7 and 12 

0 miles 

10 miles 

4 miles 

44 miles 

8*8 miles 

4*7 miles 

4*2 miles 

3*4 miles 

3*7 miles 

10 miles of rack 


of ruck 

miles of 

of rack 

of rack 

of rack 

of rack 

of ruck 

of rack 


of rack 

of rack 

Diameter of 

37*7 in. 

13 in. 

19 in. 

17 in. 

13 in. 

12 in. 

17 in. 

12 in. 

11 in. 

12 in. 

13 in. 

12 in. 

1 

cylinder 

adhesion 

adhesion 

adhesion 


adhesion 

ll-Sin. rack 

12 in. rack 

17 in. rack 


14 in. rack 








Stroke . 

23*6 in. 

18 in. 

20 in. j 

20 „ 

18 in. 

24 „ 

20 „ 

22 

16 „ 

20 „ 

28 „ 

20 „ 



adhesion 

adhesion 


adhesion 








Axles^ number 


14 in. rock 

,18 in. rock 


18 in. rack 








S coupled 

1 trailin]^ 

3 coupled 
1 trailinKr 

3 coupled i 2 coupled 
1 trailing 1 1 trailing 

2 coupled 
1 traiiiiif^ 

(two- 
3 J pinion 
(axles 

(two- 
3 < pinion 
(axles 

(two- 
3 opinion 
(axles 

1 driving 

1 trailing 

2 

S 

2 

Rind wheel-base . 
Diatneter of 
wheels 

10 ft. 

7 ft. 8 in. 

11 ft. 5 in. 

8 ft. 2 in. 

0 ft. 5 in. 

4 ft. 2 in. 


4 ft. 7 in. 


8 ft. 10 in. 


7 ft. 9 in. 

4 ft. 1 in. 

2 ft. 5 in. 

2ft. Tin. 

3 ft. 5 in. 

3 3 » 

3ft. 

23 in. 

25*5 in. 

pinions 
24 in. 

20 in. 

28 in. 
adhesion 

28 in. 

28 in. 









wheels 


28 in. rock 



ileatinu: surface 
EngrilKi’weigrht 
loaded 

Net train • load 

1403 aq, ft. 

703 sq.ft. 

1 

1500 sq. ft. 

864 sq. ft. 

007 sq.ft. 

360 sq. ft. 


27 in. 

400 sq. ft. 

617 sq. ft. 

078 sq. ft. 

390 sq. ft. 

550 

50 tons 

30*5 tons 

) 

55 tons 

21 tons 

29 tons 

17*2 tons 

23*8 tons 

17*5 tons 

10 tons 

24 tons 

17*8 tons 

17*6 tons 

hauled up the 
incluie . . I 

Load drawn i>cr 

120 ,. 

! 

70 „ 1 

110 „ 

40 „ 

» 

14 „ 

18*7 „ 

8*5 „ 

10*5 „ 

13 M 

10 

•«. 

ton of locomo- 
tive wcifrht 

2'14 „ 

„ 0 ,, 

2 „ 

1-9 M 

1*56 „ 

•81 „ 

0*78 „ 

0*49 

0*7 „ 

%-64 „ 

0*57 „ 

... 
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simplicity. The Abt rack has the advantage of smoother 
working, and is more frequently employed outside of 
Switzerland. On street railways and railways with_ 
numerous level-crossings the Riggenbach system is pre- 
ferred, because it only breaks the road in one line, and the 
rack teeth are on a level with the street. For the Abt at 
least three lineal spaces must be kept clear. 

In designing rack-rail locomotives the same rules hold 
as for ordinary locomotives. In the later rack lines 
adhesion is not utilized, the wheels being loose on the 
axles. Originally the boilers were placed vertically ; but 
it was not long before the present plan was adopted of 
arranging them in such a way that their axis is about 
horizontal when the engine is on the average gradient of 
the line. The fire-box and grate should be of the largest 
possible dimensions. In the most recent practice big 
locomotives working with combined rack and adhesion 
have separate mechanical arrangements for the two, each 
driven by its own j)air of cylinders. Engines are fitted 
both with air-brakes and with a brake to be applied by 
the driver or fireman, the action in each case being on the 
cog-wheel axle. The discharge of smoke is so great, owing 
to the heaviness of the gradients and the slow rate of 
progress, that it is not only a great nuisance but in the 
larger tunnels positively dangerous. As far as possible, 
therefore, tunnels are avoided, especially on the heavy 
gradients, and apparatus for ventilation and smoke-con- 
sumption has to be provided. 

Of late years electric motors have been largely used. 
Thfiy were first employed on the Barmen mountain railway, 
which is fitted with the Riggenbach rack and has a maxi- 
mum gradient of 185 in 1000. Other electrically-driven 
lines are the Mont Saleve (250 in 1000), the Salgo Tarjan 
(140 in 1000), the Gornergrat (200 in 1000), and the 
Jungfrau (250 in 1000). The engines on the Gonicrgrat 
railway have two independent, asynchronous, three-phase, 
six-polo motors, with wound armatures (rotors) and sli|)- 
rings ; these with a current of 40 periods imr second make 
800 revolutions a minute, and develop together 180 horse- 
pow'cr at that speed wdth 540 volts in the trolley wires. 
They are fixed on the frame of the engine, and drive the 
cog-wheel axles by means of 12 : 1 gearing. At the normal 
speed of 7 kilometres (4J miles) an hour, the tractional 
force is about G tons, the weight of the locomotive being 
10*6 tons. There are two distinct brakes. A hand-brake 
ap})aratus acts on the driving axles, and the motors are 
supplied with braking drums and 8trai)s, the latter l^eing 
applied (1) by hand, (2) automatically when a certain 
speed is exceeded, (3) as soon as the electric current is 
from any cause interrupted. The last arrangement is 
worked by means of a solenoid. The most remarkable 
mountain railway is })erhaps the Jungfrau, wdiich is to 
be carried — almost entirely in tunnel — 4093 metres above 
sea-level, or more than 1000 metres above the line of 
peq^etual snow, amid glacial surroundings of the most 
magnificent character. 

Vehicles differ according to Jie tyjKs of line. On mixed 
rack and adhesion lines they depart but little if at all 
from the ordinary style. On the steep gradient pleasure 
lines they are built as light as |x>ssible, the dead weight 
being in some cases reduced to 75 kilometres per passenger 
place. The wheels are loose on the axles. Ptissenger 
carriages contain 48 to 60 places, while the goods 
vans have a canning capacity of 6 tons, with a dead 
w-eight of 2 to 5 tons. All the waggons are fitted with 
1 or 2 cog-wheels for braking purposes. On the tourist 
railways with heavy gradients the speed is 5 to 7 
kilometres an hour ; in easier gradients 8 to 10 kilo- 
metres, and on well-constrdctod rack lines and combined 
rack and adhesion, 12 to 15 kilometres on the rack 
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and about 18 kilometres on the adhesion sections. On 
the heavier inclines the locomotive, as a matter of safety, 
is always behind the train and not coupled to it. 

On the pure rack railways the slowness of the speed 
renders it impossible to get big returns from the rolling * 
stock ; hence the working cxijenses j)or mile of line apiHjar 
high. Maintenance also costs more than with an ordinary 
adliesion line. For rack railways the cost of construction 
varies between £3000 and £32,000 a kilometre, and is only 
slightly influenced by the particular rack system chosen, 
ajmrt from the exiicnses of the rack mechanism on the 
|)ermanent way and engines ; other ex} senses are quite 
indei)endent of the system adopted. At the end of 1897 
the number of rack railways in the world was 71, with 
a total Icngtli of 887*8 kilometres ; and of tlicse, 32 W(?ni 
on the pure rack principle. Of the Locker, Bissinger, and 
Telfncr systems there was one example of each, of the 
Klose 2, of the Abt 29, and of the Riggenbach 35. 

CMe Railways (Table XXVI.). — There are two main 
systems of cable railway: (1) that in which a continuous 
cable is carried over two main drums at (^ach end of the 
line, the motion being derived either (a) from the weight 
of the descending waggons, or (h) from a motor acting on 
one of the main drums ; (2) that in which each end of the 
cable is attached to w^aggons, one set of which accordingly 
ascends as the other descends. The latter is the system 
ordinarily applied on mountain cable railways. The W'eight 
required to cause the downw^ard motion is obtained either 
by means of material that has to be trans}K)rted to the foot 
of the hill, or by ^vater ballast ; whihj to aid and n*gulate 
the motion generally, steam or electric motors are arranged 
to act on the main drums, round which the cable ])asses in 
sufficient turns to prevent slip]>ing. When water balhist 
18 employed, the water is filled into a tank in the bottom 
of the waggon ; if j)asHcngers are carried, its quantity is 
regulated by the number ascending or descending. 

In order to control the acting force and render the 
w^orking of the line as easy as i)Ossible, the longitudinal 
section must Ix) laid out according to certain fixed rules, 
which, if strict economy is aimed at, must also bo obscrviul 
in cases where the movement of the waggons is governed 
by water-power acting on the main turning drums. TIkj 
alignment is ].)erfectly straight, but curves are admissible 
when they improve the lie of the railway. Tlu^ permanent 
way consists of two, three, or four rails, facility of crossing 
being the end aimed at when more than tw o are used. In 
the modem system, however, wliich admits of very good 
crossing arrangements, only two rails are emj>l(>yed. On 
the Stanzerhorn cable railway, Switzerland, both tin; outei- 
rails are through rails ; w^hile the inner one's are; provided 
with counter rails, to leave room for the ])a.ssage; of the 
cable, which is guided by the rollers below’ the trark. 
The cars have four wheels keyed to the axles. On one 
side these have double flanges, whereas on tin; other they 
are very broad and without flanges. When the car reaches 
the siding, the double-flanged wlu;el keeps it to the through 
rail, so that it is taken automatically through the siding, 
w’hile the other broad wheels pass smoothly oviu- tin' 
points. Eacdi metal of the double-rail(;d line; being a 
through-rail on the outer half of the sidings, the two cars 
on each division of the track liavt; their double-flanged 
wheels on op}X)site sidc.s. The rails weigh 16 to 30 kilos 
a metre. Both wooden and steel sleei)(;rs are used ; on the 
heavier gradients they are generally bedded in masonry, 
and on the gentler in gravel anchored to firm su|>ports, to 
prevent sliding. The gauge, as a rule, is one metn*. ^ In* 
total weight of the permanent way varies from 100 to 1-00 
kilos i)or metre. The cable, which weighs from 2 to b 
kilos per metre, is of such a size as to give a factoi o 
safety of 8 to 10 on the maximum strain, and its end is so 
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Table XXVI.— JRailwaya of /Slyntserland. 


Name of Line. 


Elevation above SearLevel O 8 
at at 


Bi M 


Ileatenherg . 

Kiel Ma^linj^eii . 
KurtfetiMtoek 
licluse-Pean (Neuchatel) 
(ticasbarh . 

Guts<‘h (Lucerne) 
JAauaaiine-()uehv 
l4iiiterbrunnen-0rutBchalp 
Liit^aiiu 

Murzili 
Salvatore . 

Uheineck - W alzenhauseii 
Territet-dlion . 
Zuri(‘hberK . 

Kag-az- WorteiiBtein 
Stauzcrhorii 
(iOBHonay-Oare (Vand) 

St Ctallen Miihleck 
Dolclcr (Zurich) . 


Yards 

1889 Metre 1760 


1877 4fL.8iin. 1620 
1891 Metre 1820 
1880 „ 200 
1885 2ft.7iln. 110 
1890 Metre 1048 
1896 l‘20nictrcH 1340 
1888 Metre 605 


1890 l‘20metreB 340 
1897 Metre 888 


(Lake of Thun . . 1863 

(Beatenberg: . 3638 

j Biel . . . .1430 

(Maglinffen . 2884 

(Lake of FourCantons 14.87 
lIBiiiigetistock . . 2880 

jEoluae . 1460 

iPean . . . .1808 

(Lake of Brienz . . 1880 

(Hotel Qiombach . 2176 

jUntergfrund . 1464 i 

■(Gutach . . . 1700 

jLaufianno . . . 1676 

touchy . . . 1240 

jLauterbrunncii . 2077 

(Orutschidp . . 4872 I 

(Lugano . . . 910 

t Rail way station . 1106 

(Marzili . 1667 

iBem .... 1772 
(ParadiHo . . 022 

(San Salvatore . . 2894 

(Uheineck . . • 1328 

'(Walzenhauaen . . 2205 

jTerritet . . .1280 

<aiion . . .2261 

(Limmatquai . . 1365 

(Polytechiiicum . 1480 

jUi^az . 1640 

(Wartengtein . 2316 

(Slanz . . 1483 

(Stanzerhorn . 6063 

(Coggotiay . . 1869 

(Gare (.tura Simplon) 1417 
JStGallen . . . 2222 

1 Miihleck . . 2437 

(Zurich . . . 1466 

iDolder . . .1704 


19.400 7,600 

15,300 2,400 

8.000 6,900 

6,700 1,000 

6.000 840 
2,800 600 

121,300 1,200 

28.400 1,200 

6.400 900 

2.000 800 

22.200 1,2(K) 

19,600 1,900 

17.400 1,200 

9.400 700 
8,800 1,600 

47,900 12,100 

16.200 1,800 

10,000 1,600 
ll,.300 1,200 


Water-tank, Biggenbach 
rack. 


Dynamo by hydraulic 
motor, Abt rack. 
Water-tank, Uiggenbaoh 
rack. 


Hydraulic motor (turbine). 

Water-tank, Biggenbach 
rack. 

„ Abt rack. 

,, Biggenbach 

rock. 

Dynamo by hydraulic 
motor, Abt rock. 
Water-tank. 

Water-tank, Biggenbach 
rock. 


Dynamo by h 3 'drau]ic 
motor, special braking mil. 
Water-tank, Abt rack. 

Water-tank. 

Electric motor. 


fastened that an automatic brake is brought into play if 
it slips from its griin Guiding rollers are placetl between 
the rails at such intervals that the cable does not touch the 
ground when tlie tension is least. For braking pur|x)se8 
a special rail — frccpiently a rack, either Abt or Riggenbach 
— is generally employed ; and where tlie gradient exceeds 
250 in 1000 a catch has to be introduce^ to prevent the 
braking cog-wheels from mounting the rack. Other 
devices are sometimes used ; on the Stanzerhorn line, 
for exam[)le, there are brake jaws, which are screwed down 
on the tajfiered head of the brake rail. Various methods 
of applying the brakes are employed. As a rule, there is 
an automatic brake, brought into action by turning a 
weighted lever, and a screw brake, manipulated by the 
guard ; sometimes also an automatic brake applies itself 
when the s|)oed exceeds a certain maximum. The steeliest 


gradient used is about 650 in 1000. The waggons have 
rarely morcj than two axles; and the passenger coaches, 
which hold 32 to 48 jicrsons, weigh from 6 to 18 tons. 
The cost of construction varies from £10,000 to £30,000 
jier kilometre. 

Constniction , — Mountain railways are frequently ex- 
yiosed to tlie sjxjcial dangers of tlie regions they traverse, 
such as falls of stone, violent and sudden outbursts of 
torrents carrying heavy masses of debris, avalanches, and 
slips of various kinds, all of wliich have to be guarded 
against. The extent of these dangers is determined by the 
more or less close proximity of the snow-line, the tojio- 
graphical nature of the country, and the character of th(^ 
soil ; 80 it may hapixm that a railway may attain a very 
groat elevation above soa-levcl and yet encounter only con- 
ditions that are comparatively, or even absolutely, easy. 


Table XXVII. — Workiwj Statistics. 


Name of Line. 

Train 

Kilo- 

metres. 

Gross 

Kilometre 

Tons. 

Siidost Railway . 

256000 

19-507000 

Rhiitischo ,, 

343000 

27*638000 

Pilatus , . 

12100 

127000 

Rigi „ 

28700 

604000 

Wengernalp,, 

46900 

roiiooo 

Brunig „ 

223000 

14*376000 


Gross 
Weight 
per Tmin 
Tons. 

Net Train 
Weight 
hauieii 
per Tntin 
Tons. 

76 

43 

80 

47 

10*5 


21 

6*5 

22 

6*4 

64*5 

42 


Working Expenacs. 

. Per GroHS 
Kilometre 
Tons. 


Per Net 
Kilometn^ 
Tons. 


0 0*22 Adhesion railway 

(normal gauge, 
4 ft. 8i in.) 

0 0*19 Adhesion railway, 

metre gauge. 

2 8*5 Rack railway, 0*80 

metre gauge. 

0 4*5 Rack railway, 4 ft. 

8A in. gauge. 

0 3*6 Rack railway, 0*80 

0 0*28 


Rack railway, 0*80 
metre miuge. 

Rack and adhesion 
combined, metre 
gauge. 



R A I P U R — R A J G A R H 


Where falls of stone are to be feared, it is usually prefer* 
able to put the lino in a tunnel or gallery. If it is to be 
in the open, the protective works consist of stone walls, I 
with or without a backing of earth, or of heavy timber 
fences. In the case of torrents, the lino is sometimes 
carried under their bed in a gallery ; they are also guarded 
against by the systematic arrangement of their courses, or by 
the erection of cross-walls, which serve to arrest the velocity 
of the water and prevent debris from rushing down in too 
heavy masses. Avalanches are often avoided by means of 
tunnels or galleries ; if these are too exixsnsivc or otherwise 
impracticable, the show is held back by retaining walls or 
dams, or prevented from slipping by the friction of rows of 
poles, wattlework, or small stone-walls. To deal ejffoctively 
with torrents, as well as avalanches, it is frequently neces- 
sary to carry the protective works to the highest regions of 
the mountains, whore many of these dangers have their 
origin. (s. j. b.) 

RaipUri a town and district of British India, in 
the Chhattisgarh division of the Central Provinces. The 
town is 994 feet above the sea, 1 88 miles east of Nagpur ; 
railway station. Population (1881), 24,948; (1891), 
23,759. There are ruins of an immense fort, with many 
tanks and old tomjdes. Raipur is the cantonment for a 
wing of a Madras native infantry r(!giment. It has 
a German mission, four printing-presses, a Government 
higli school, with 1014 pupils in 1890-97. The Rajkumar 
College, for the education of the sons of the chiefs of 
Chhattisgarh, was transferred here from Jubbulpore in 1 894 ; 
there are 23 pupils, maintained by fees and an endowment. 

The district of Raipur has an area of 11,724 scpiare miles; 
population (1891), 1,584,427, showing an iimreaso of 18 permit., 
which had been continuous since 1872 ; (1901), 1,442,778, showing 
a decrease of 9 per cent., due to the results of famine. Laud 
revenuej Rs. 8, 66,451, the incidence of assessment being under 4 
annas per acre ; cultivated area (1897-98), 2,882,808 acres, of 
which 40,422 were imgatod from tanks, ; number of police, 
681 ; boys at school (1896-97), 15,384, being 18*2 percent, of the 
male poimlation of school-going age ; registered death-rate (1897), 
78*68 j»er thousand. The principal croj) is rice. Manufactures of 
cotton goods and brass ware ; steam cotton mill at Rajiiaiidgaon, 
with 156 looms and 11,868 spindles, employing 800 hands. The 
north-west corner of the district is crossed by the main line of the 
Bengal -Nagpur Railway, and a braiicli tramway is now being con- 
structe<i from Raipur town due south towards the state of Bastar. 
The district suffered severely from famine in 1896-97, and again in 
1899-1900. 

Rajah in undryi or IUjamahendri, a town of 
British India, in the Godavari district of Madras ; on tlic 
left bank of the river Godavari, at the head of the delta, 
367 miles north of Madras; a station on the East Coast 
Railway, which is hero carried iwross the river by a bridge 
of twenty-one spans. Population (1881), 24,555 ; (1891), 
28,397 ; municipal income (1897-98), Rs.38,840. The 
Government college, one of the four provincial schools 
established in 1854, had 88 students in 1896-97. There 
are also a training college and high school, two priutiiig- 
})ressos, issuing one English and two vernacular news- 
papers ; a public library and reading-room ; and a teacliers^ 
association. 

Rajendralala MItra, Raja (1824-I89i), 
Orientalist and author, was bom in 1824 in a suburb of 
Calcutta, and died in that city on 26tli July 1891. For 
half a century he was the life and soul of the Bengal 
Asiatic Society. Five years after his birth Dr H. H. 
Wilson proposed the admission of learned natives into the 
Society founded by Sir William Jones in 1784 ; and elected 
under this rule, Rajendralala Mitra filled successively the 
offices of librarian (1846), of vice-president (from 1861 
onwards), and in 1885 of lyosidont of the Society. Of 
the Kayasth caste, descended from a family which had 
served with profit the Nawabs of Murshidabad, lie devoted 
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himself from childhood to the study of the classic languages 
of the East in his father’s library. Ho owed none of his 
early education to British schools, although for a time ho 
attended the Medical College and studied law. He held no 
public appointment except that of director of the studies 
of young zemindars, wards of Government. The dis- 
tinction which lie won, both in Eurojje and in Asia, for his 
ability, industry, and research was not the product of State- 
aided education, but of the spirit of inquiry infused into 
Indian society by the private efforts of such scliolars and 
statesmen as Sir William Jones, Lord Teignmouth, Henry 
T. Colebrooke, Sir Charles Wilkins, Dr H. H. Wilson, and 
James Prinsep. The public service, and the professions of 
law and medicine, so attractive to Bengalis, secmied to 
Rajendralala only a distraction from the higlicr pui’poscs 
of life o[)t5ned to him by the Asiatic Society. As he wrote : 
“Neither Ganesa, the Hindu j)atron of wisdom, nor Saras- 
w*ati, goddess of learning, seems ever to have paid any 
encouragement to history, and as a consequence Indian 
literature is almost void of all authentic historical records.” 
He set himself to supply this deficiency, using the material 
suiJpliod by iioetry, fable, and tradition, and wresting from 
stone, brass, ami j»ottery tlio secrets of the past. He 
brought to iln5 task a rare knowledge of Sanskrit, Persian, 
and the classic languages of the East, and a iK)wer of 
writing pure Englisli wliich few Euroijcans possess. 

His princq)al work, puWished in 1875, The Anihiuitks of 
(hnssa — described by him as “ some relics of the past 
ing over a lost civilization and extinguished grandeur ” — is 
a storehouse of information on arcliitecture, religion, and 
the social history of India. Throe years later he published 
Buddha Gaya^ the licrmitage of Sakya Muni, containing 
the story of Huddlia’s penance, a learned discussion of 
chronology, find copious accounts of architectural ?*omains, 
sculptures, and inscriptions. In the h\do Aryans Ikj 
collected together many of his historical contributions to 
the Asiatic Society’s Jtmmal^ and in the Bihliolheca Jiuiiva 
a large number of Sanskrit ttjxts were supplied and (‘X- 
plained by him. His catalogues, and his frequent pajuTs 
published in the Jiengal Asiatic Society’s Journals^ show 
the accuracy and wide range of his inquiry, ami knowledge 
of religion, literature, philolog}", anthiuitics, and tlie manners 
and customs of India. Altliougli he served as a member 
of the Calcutta municipality, he took little part in piildic 
affairs. Nevertheless, his influence nix»ii modtJrn Indian 
society was great ; and inspired as he was l)y a hwless 
search after truth, he naturally eanu? into conflict will) the 
orthoilox Hindus, who rt^garded any questioning of myths 
and traditions as both heri*sy and want of j)atriotism. Tht? 
University of Calcutta made him a Fellow and Doedor of 
Law. Foreign societies enrolled him in their ranks, and 
his Sovereign conferred upon him the dignity of (M.H 
But the distinctions whicli he valued ak)Vo all others A\ero 
liis election as president of the Pxjiigal Asiatic Society, and 
the discovery of a key to the history of tlie jiast by diligent 
research into tlie relics whicli the ravages of time? mid 
climate were too quickly destroying. (w. T-. -^^^) 

RaJsrCil*h 9 a native stiite of Central India, in the 
Bho^ml agency. Area, with the dejiendtsicy of SntaJia, 
655 square miles. Population (1881), 117,533; (1891), 

I 119,489; average density, 182 jicrsons per square niih*. 

* The estimated revenue is Ils.5,00,000 and the tribiiti! to 
Sindhia, Rs.85,172. The chief, whoso titles is Rawat, is a 
Rajput of the Omat clan, claiming descent from \'ikrama- 
ditiya. The grandfather of the jireseiit cliief Ix'came a 
Mahommedan, but the family have now bi‘en received back 
into Hinduism. British currency has recently been adojiied 
in the state. The town of JUjoabh, wliich is also called 
Biaora, has a jwpulatioii of (1881), 6881 ; (1891), 64 <C, 
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RaJkOtp a town of India, in the Qigaiat division of 
Bombay; the headquarters of the political agent for 
Kathiawar, and the capital of a jiotty native state of the 
same name. It is situated in the middle of the peninsula 
of Kathiawar, and is the centre of the railway system. 
Poiiulatiou (1881), 21,152; (1891), 29,247. There is a 
military cantonment. There is a llajkuinar College, for 
the education of the sons of chiefs on the lines of an 
English public school. Besides the high school there are 
training colleges for masters and mistresses. Kasulkhanji 
Hos}»ital has a department for women, opened in 189/ at 
a cost of Bs.83,000. There are eight printing-presses, 
issuing an official gazette and two English newspapers. 
The state of IUjkot, which is a branch of Naw'anagar, has 
an area of 283 square miles. Po])ulation (1891), 49,938. 

Rajplplftf native state of India, in the Qujarat 
division of Bombay ; occupying a hilly tract between the 
rivers Nerbudda and Tapti. Area, 1514 square miles. 
PojMdation (1881), 114,756; (1891), 171,771. The esti- 
niakul gross revenuo is Rs. 8,64,298, of which Rs. 7 1,850 
was exi»ended on public works in 1897-98; tribute to the 
(lack war of Baroda, Rs. 65,009. The chief, whose title is 
Maharana, is a Goliol Rajput, of the same family as the 
Thakor Saheb of Bhauuiigar. A steam tramway, of 2 feet 
6 im4i(\s gauge, is being constructed through the state for 
a total kuigth of 37 miles. The old fort of RaJinpla, in 
the hills, is now deserted. The modern capital is Nandod, 
situated on the river Karjan, 32 miles from Surat. 
Pc»pulation (1891), 10,819. The high school had 165 
puj>ils ill 1896-97, and there are two printing-presses, 
issuing an official gazette and a vernacular newspaper. 

Rajputonai a collection of native states in 
India, under the political charge of an agent to the 
governor - general, who resides at Mount Abu. Geo- 
graphically, this tract includos the small British pro- 
vince of Ajmero-Merwara. Politically, Rajputana is 
subdivided into nine suliordiuato agencies: (1) Mewar 
or Udaiimr, including Bauswara, Partabgarh, and Dungar- 
])ur ; (2) western states, comprising Marwar or Jodhpur, 
Sirohi, and Jaisalmer ; (3) Jaipur, including Kishengarh ; 
(4) eastern states, comprising Bharat pur, Karauli, and 
Dholpur ; (5) Haraoti, comprising Tonk, Bundi, and 
Shalqnna; (6) Alwar; (7) Kotah; (8) Jhallawar; (9) 
Bikanir. Total area, 130,268 stjuare miles. Population 
(1881), 9,959,012; (1891), 12,220,343 (inclusive of 
registered Bhils), showing an apparent increase of 23 per 
cent., largely due to more accurate enumeration ; average 
density, 94 persons jier square mile, ranging from 327 in 
Bharatpur to only 7 in Jaisalmer. Classified according to 
religion, in 1891 Hindus numbered 10,192,829; Mahom- 
medans, 991,351; Jains, 417,618; aborigines, 411,078; 
Christians, 1855; Parsis, 238; “others,” 205,374. In 
1901, however, the |)opulatiou had fallen to 9,841,032 — ^a 
decrease of more than two millions, or 18 jicr cent., duo 
to the famine of 1899-1900. The estimated aggregate 
revenue is Rs. 3,50,00,000 ; expenditure on public works 
(1897-98), Rs.53,00,000. The tract is traversed through- 
out by the Rajputana Railway, with its Malwa branch in 
the south, and diverging to Agra and Delhi in the north. 
Jodhpur, Udaijiur, and Bikanir have constructed branch 
railways at their own cost, the first of which was extended 
in 1901 to Ilaidarabad in Sind. Rajputana is liable to 
famine, the average rainfall in the western states being 
only 14 inches, and irrigation practically unavailable. It 
suffered very severely in 1868-69, and again in 1 900, when 
the number of persons on relief was about 500,000. 

Rajshahi, a district and division of British India. 
The administrative headquarters are at Kampur Boalia. 
Area, 2330 square miles. Population (1891), 1,313,336. 
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Classified according to religion, in 1891 Mahommedans 
numbered 1,033,972 ; Hindus, 278,938 ; Christians, 105, 
of whom 41 were Europeans ; “others,” 321. In 1901 the 
population on a slightly enlarged area was 1,460,644, show- 
ing an increase on the corresponding area of 1 |)er cent. 
The land revenue and rates in 1897-98 were Rs. 10,95,979 ; 
number of police, 475; boys at school (1896-97), 18,644, 
being 18*8 per cent, of the male population of school-going 
age; registered death-rate (1897), 34*9 }xir thousand. 
Indigo is a decaying industry. There are throe factories, 
emjiloying 1000 persons, with an out-turn of 734 maunds, 
valued at Rs. 84,000. Sericulture has received a stimulus 
from the efforts of the Agricultural Department, supported 
by private cnterpiise, to improve the breed of silkworms. 
There are 1 5 nurseries for roaring seed ; and an industrial 
school for sericulture, with 15 students. The number of 
silk filatures is 13, employing 5000 persons, with an out- 
turn of 135,000 i), valued at Rs. 10,00,000. The hemp 
grown on a small tract in the north of the district supplies 
all the ganja that is consumed in Bengal. The district is 
traversed from south to north by the main line of the 
Eastern Bengal Railway to Darjiling, with a branch to 
Bogra. Most of the |)ermancnt buildings in tlie district 
were severely damaged by the earthqu^e of 12th June 
1897. 

The division of Rajsiiahi is coextensive with northern 
Bengal, from the Ganges to the mountains. It comprises 
the seven districts of Rajshahi, Diiiajpur, Jaljiaiguri, Dar- 
jiling, Rangpur, Bogi-a, and Pabna. Total area, 17,351 
square miles. Population (1891), 7,726,701. 

RftkOnitJS (Czech, Eakovnik\ the chief town of a 
government district in Bohemia, west of Kladno. It is a 
railway junction, in the coal-mining district, and has im- 
portant manufactures of pottery, porcelain, glass and hard- 
ware, paper, soda, Ac. The town has two ancient gate 
towers (1515) and an old Gothic church. Population 
(1890), 5629 ; (1900), 6615, Czech. 

RAlOigThp a city of North Carolina, U.8.A., capital 
of Wake county and also of the state. It is a little 
north of the centre of the state, at the intersection 
of lines of the Seaboard Air Line and the Southern Rail- 
way, at an altitude of 317 feet. It is regularly laid 
out, has a good water-supply and sewerage system, and 
contains many state institutions, including the peni- 
tentiary, one of the three state insane asylums, and insti- 
tutions for the blind, deaf, and dumb. It is the site of 
the North Carolina College of Agricultural and Mechanical 
Arts, which in 1899 had a faculty of 27 and was attended 
by 252 students. It contains also Shaw University (for 
the coloured), with in 1899 a faculty of 26 and 365 
students. It has several other minor educational insti- 
tutions. Population (1900), 13,643, of whom 145 were 
foreign-born and 5721 negroes. 

Ram6e, Louise de la (1840 ), English 

novelist, hotter known as Ouida, was born at Bury St 
Edmunds in 1840, her father being an Englishman and 
her mother a Frenchwoman. While still a girl, she went 
with her mother and grandmother to live in London, and 
there she began to contribute at an early age to the New 
MonfMy and Bentley's Magazine. In 1860 her first story, 
afterwards republished as Hdd in Bandage^ appeared in 
the former under the title of OranvUle de Vignsy and this 
was followed in quick succession by Strathmore (1865), 
Chardm (1866), and Tinder Two Flags (1867), The list 
of Ouida’s sabs^[uent works is too long to be recapitulated 
here; it is sufficient to say that, together with Moths 
(1880), those already namei are not only the most 
characteristic, but also the best. In a less dramatic genre, 
her Bimli: Stories for Children (1882), may also be 
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mentioned; but it was by her more flamboyant stories, such 
as Under Two Flage and that her popular success 

was achieved. By purely literary critics and on grounds 
of morality or taste Ouida’s novels arc bound to be con- 
demned. They are genor^y flashy, and frequently un- 
wholesome. It is impossible, however, to dismiss books 
like ChAindoe and Under Txoo Flage merely on such 
grounds. The new and rather French note of sensual 
passion which Ouida introduced into English Action was 
oombinod in her with an original gift for situation and 
plot, and also with genuine descriptive powers which, 
though disfigured^, by inaccurate observation, literary 
solecisms, and tawdry extravagance, enabled her at her 
l) 08 t to construct a picturesque and powerful story. The 
eharacter of “ Cigarette ” in Under Two Flofjs is full of 
fine touches, and this is not an isolated instance. In 
1874 “Ouida” made her home in Florence, and many 
of her latest novels have an Italian setting. 8hc contri- 
buted from time to time to the magazines, and wrote 
vigorously on behalf of anti-vivisection and on Italian 
politics ; but her views on these subjects were marked by 
injudicious violence. 

RftlTIOSWftrAlini an island extending 11 miles 
towards Ceylon, being separated from the mainland of India 
by the Painbam channel. It derives its n.amo from tlie 
mythical journey <^f llama to Ceylon, descril^ed in the 
Ilamayana, and is one of the holy places of Hindu pilgrim- 
age. The great temple, with its pillared corridors 700 
feet long, is perhajis the finest example of Dravidian 
architecture. 

Ram Mohan Roy (1774-1833), Indian religious 
reformer, and founder of the Brahma Somaj, or Theistic 
Church, was born at Ibwlhanagar, in the district of llugli, 
in Bengal, in 1774. He was the son of a jx^tty zemindar 
(landlord), and in his early life acquired a knowledge of 
Persian, Arabic, and Sanskrit, besides his own vernacular, 
Bengali, At the age of sixteen he first assailed idolatry 
in his Bengali work, (mtitled The Jdolatroue Jieligione 
System of the Ifijulns. This gave offence to his orthodox 
father, and Ham Mohan left home and sjKjnt some years 
in travel. At the age of twenty-two he began his study 
of the English language, and he also acijuired a knowledge 
of other modern and ancient Euroj)ean languages. On 
the death of his father he obtained an apiointment under 
the British Government in 1800, from which he retired in 
1814, settled down in Calcutta, and devoted himself to 
religious reform. He wrote Bengali works on the Yedania 
Phiiosoj)hy, translated some of the Upanisltmls, entered 
into controversies with Christian missionaries, and in 1828 
established the Brahma Somaj “ for the worship and adora- 
tion of the Eternal, Unsearclnible, Immutable Being who 
is the Author and Preserver of the Universe.” Ho gave 
his support to the governor-general, Lord William Bmi- 
tinck, for the abolition of the suttee rite, i.€,, the ciLstom 
of jiermitting Hindu widows to burn themselves on tlie 
funeral pyre of their husbands. 

In 1830 the emiKjrorof Delhi bestowed on Ham Mohan 
the title of raja, and sent him to ]{!ngland as his agent. 
Raja Ram Mohan Roy gave his evidence Ixifore the lE^lect 
Committee of the House of Commons on the judicial and 
revenue systems of India. He presented jxjtitions to the 
House of Commons in supi^rt of the abolition of the suttee 
rite, and had the satisfaction of being present in the 
House when the appeal against such abolition was rejected 
on 11th July 1832. As the first educated and eminent 
Indian who had come to England, he received a cordial 
welcome from learned men ; and Bentham addressed him 
as an “intensely admired %nd dearly beloved collaborator 
in the service of mankind.” Raja Ram Mohan Roy died 
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on 27th September 1833, and his remains were interred 
at Bristol. A tomb sulisequently erected there by his 
friend Dwarka Nath Tagore still exists. 

The Brahma Somaj founded hy Raja Ram Mohan Roy has t on- 
tinued to flourish since his death. Dwarka Natli Tagui c liiinsclt' 
helf»ed the movement, but subsequently he came to England, was wi ll 
received for his culture, wealth, and iunuence, and died in England 
His son Debendra Nath Tagore became the head of the llrahma 
Somaj, and continued to be the loader of the oldest seftion of it. 
A schism took jdace in the third quarter of the 19th ccntnrv, and 
Keshab Cliandra Sen became the liead of the sccuditig (iuirch. 
A further schism took place in his church some years Jain*, and 
the newest section, headed by Aiiand Moban hose and otlicrs, 
is now the most ]»opular and progressive iiistitiiiion of the Refortned 
Chimdi inaugurated by Ihini Mohan Roy in 1828. All the tlnec 
sections of tlic Brahma Somaj Jiavc done good work in tin* cause 
of littu’ary culture, social reform, and female education in India. 

(K. <•. 1,.) 

RftmnaiJ, a town of British India, in the Madura 
district of Madi'as, at the base of the spit of land that 
projects towards the island of llameswaram in Palk Strait. 
Population (1891), 13, GOO. It is the residence of a raja 
of old family, lu‘.ad of the Maravar costo, wdiose title is 
Setupathi, or lord' of Adam’s Bridge?. The estate covers 
an area of about 2400 square miles, and ]myH a permanent 
land revenue of £31,400. There is a S.P.O. high scliool, 
and a mission printing-press, issuing an English ])eriodical. 
A large tank, supplied from tlie river A'aigai, irrigates 
6000 acres. 

Ramnieu SOrat, in Itnuianiii, tin- diiof 

town of the district bearing the same name. It was 
eompletely destroyed by fire in 1854 and was rebuilt. 
Raiunicu was the scene of se^(*raI remarkable battle.s 
iM^tw'uen the Moldavians atid Wallaehians in 1434 and 
1573, and between the Wallaehians and Turks in 1634. 
Htjre also, in 1789, an Austro- Russian army, uihUt the 
iVince of Coburg and SuwarofF, comi>lctely routed the 
Turks. Population (1895), 12,500; (1900), 13,134, of 
whom alsmt 1500 wore Jews. 

RiinnnICII VAlCOAfatown in Rumania, situated 
on the right b.nk of the river Oil, and chief town of 
th(? district, of Valcea. It is the seat of a bishop, and 
contains a seminary and twelve churehes. Neaj- it are 
the w^ell-known thermal s]>rings of Olanesei. It is said 
to 1)0 the ancient (Jastra Trajuvl, and many traces of old 
encampments boar evidence of this. I'ojndatioii (1895), 
6000; (1900), 7317. 

Rsimpollaf Count Marivno del Tindako (1843- 

), Italian cardinal, papal seendary of stab*, was 

born on 17th August 1843, at Polizzi, in the Sicilian 
diocese of Cefalii. Having completod liis studies in the 
Caj>ranica College at Rome, and having taki'ii Ijoly orders, 
he studied diplomacy at the College of l!lcclesiastical 
Nobles, and in 1875 was appointed c.ouiicillor to the 
papal nunciature at Madrid. 4\vo years lat(‘r he was 
recalled to Rome and apjiointed secretary of the 
ganda for Eastern Aflairs, and for Extraordinary 10(!c)esi- 
astical Affairs. Consecrated titular archbishop of Her- 
aclea in 1885, ho returned to Madrid as Nuncio, but was 
shortly afterwards created cardinal and ap]>oiii1t*d to the 
])a|ml secretaryshij) of state. The choice; created con- 
siderable surprise, but was attributable to the desin* of 
Leo XIII. to ix)ssess a secretary more; docile tluin Cardinals 
Franehi, Nina, and Jacobiiii, who had jaexiously held 
that office. Rtimpolla fulfilled i)apal ex]M;etatiojis. New 
to the Sacred College and free froia trficlit ional jaeeoiicep 
tions, he l)ecamc a ready and pliant instnimcjit of the 
pontifical will. He acce])tcd the papal ideas, esj,oeiaIIy 
with regard to Fmnce, and seconded them with vigour ii 
not always with tact. Notwitlistanding ]>crsistent attempts 
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to cast upon him resiKinaibility for the failure of Vatican 
[Kilicy towards France, and for the prevalence of reactionary 
tendencies during the later years of Leo XIII/s pontificate, 
there is no evidence to show Cardinal Rampolla to liave 
been more than a faithful exponent of ideas already formed, 
though not completely applied, l)oforc his appointment to 
the secretaryship of state. 

a stative state of India, in subordination 
to the North-Western Provinces. It lies in Rohil^and, 
between the British districts of Moradabad and Pilibhit. 
Area, 945 s(j[uaro miles. Population (1891), 551,249 j 
(1901), 532,067, showing a decrease of 3 jier cent 
Cross revenue, lls. 3 1,83,000 ; military force, 2556 men, 
including Imperial Service troo]>s. The chief, whose title 
is Nawab, is a Rohilla Pathan, whose family have always 
beciu loyal to the British connexion. The state is crossed 
by a branch of the Oudh ami Rohilkhand Railway from 
Bareilly to Moradabad. The town of Rampuk is on the 
left bank of the river Kosila, 620 feet above the sea ; rail- 
way station, 39 miles north-west of Bareilly. Population 
(1891), 76,733; (1901), 77,862. There are manufactures 
(^f damask and pottery. 

R Am pur BOftliAf or Beuleah, a town of British 
India, the administrative lieadquarters of Rajshahi district 
in Bengal ; on the left bank of the Ganges. Population 
(1881), 19,228 ; (1891), 21,407. It was originally chosen 
iis a commercial factory for the silk trade, which is again 
being officially encouraged by the Agricultural Department. 
The town contains a Government college, a collegiate high 
school, and an industrial scliool for sericulture ; there are 
(‘iglit printing-jiresses, issuing two vernacular }^riodicals, 
a public library and debating club. Most of the public 
buildings wcn’c severely damaged by tlic earthquake of 
12th June 1897. There is a regular steamer service with 
Daniukdia Ghat, 50 miles south-east on the Eastern 
Bengal Bail way. 

Ramsay, Sir Andrew Cromble (1814~ 

1891), British gtjologlst, was born at Ghvsgow on 31st 
January 1814. Intended for commercial life, he was for 
a time actually engaged in busiinws, but from spending 
his holidays in Arran he bticamc inU;re.st<Ml in the study of 
the rocks of that island, and was thus led to accpiiro the 
rudiments of geology. A geological model of Arran, made 
by him on the scale r)f two inches to the mile, was exhibited 
at the meeting of the Biitish Association at Glasgow in 
1840, and attracted the notice* of Murchison, with the 
result that he inviteil its maker to accompany him on a 
geological expedition to America, Ramsay accepted the 
offer, but the arrangement subsequently fell througli, and 
instead he received, by Murchison's good offices, an appoint- 
ment on the Geological Survey, ou which he served for 
forty years, from 1841 to 1881. He was first stationed at 
Tenby, and to that circumstance may bo attributed the 
fact that so much of his geological work dealt with Wales. 
Ho was chosoii professor of geology at University College, 
London, in 1 848, and lecturer in the same subject at the 
School of Mines in 1851. Eleven years later he was 
elected to the presidential chair of the Geological Society, 
and in 1871 he succeeded Murchison as director-general 
of the Geological Survey. In 1880 he acted as president 
of the British Association at Swansea, and in the follow- 
ing year retired from the imblic service, receiving at the 
same time the honour of knighthood. He died ton years 
later at Beaumaris, ou 9th December 1891. The scope of 
his work may be gathered from the titles of the following, 
which are among his most imix)rtant pajiers: Denudation 
of South Wales,” “ Old Glaciers of Switzerland and North 
Wales,” “ Glacial Origin of Certain Lakes in Switzerland, 
the Black Forest, &c.,” “ The Red Rocks of England,” and 


“ River Courses of England and Wales.” It will be seen 
that he was especially interested in tracing out the causes, 
which have determined the physical configuration bf a. 
district, and he devoted much attention to effects pro- 
duced by ice, his name being identified with the hypothesis, 
which, however, has never commanded general assent, that 
in some cases lake-basins have been scooped out by 
glaciers. Sir Archibald Geikie, who publislied a biography 
of him in 1895, has characterized him as combining a 
faculty for bold and broad generalization with habits of 
patient observation and cautious induction. He received 
a Royal modal in 1880 from the Royal Society, of which 
ho b^ame a fellow in 1862, and he was also the recipient 
of the Neill prize of the Royal Society of Edinburgh in 
1866, and of the Wollaston medal of the Royal Geological 
Society in 1871. 

RannSbOttOfWli manufacturing town and urban 
district (1894), Ijancashire, England, in the Heywood 
parliamentary division of the county, 13i miles north of 
Manchester by rail. A 1 Primitive Methodist chapel was 
erected in 1889, and a cottage hospital was opened in 
1 900. It has iron and brass foundries, machine factories, 
and establishments for calico printing, bleaching, spinning, 
and manufacturing. Population (1891), 16,726; (1901), 
15,920. 

RaitlSCatOf municipal borough and watering-place 
in tlic Isle of Thanet parliamentary division of Kent, Eng- 
land, 79 miles east-south-east of London by rail The 
inner harbour covers (1899) an area of 12 acres ; the outer, 
of 35 acres. In 1888, 895 vessels entered with 118,630 
tons of cargo, and 857 vessels cleared with 114,906 tons. 
In 1901, 1666, vessels entered with 324,145 tons, and 
1531 vessels cleared with 266,458 tons. Steamboats run 
during the season to London, Tilbury, Margate, Deal, 
Dover, Calais, and Boulogne. Electric trams conneet 
Ramsgate with Broadstairs and Margate, Extensive im- 
provements were carried out in 1895-96 on the sea-front. 
They include a new sea-wall and a widened approach to the 
sands. The corporation opened a public library in 1895. 
Technical schools occupy part of the same building. 
Ellington Park, area 12 acres, was opened in 1893. 
Population of the municipal borough (1891), 24,733 ; 
(1901), 27,693. 

Ranavalo III. (1864 ), formerly queen of 

Madagascar, lx)rn in 1864, was a great-niece of R^ama 1. 
Her name originally was Rasuaherina, but on succeeding 
to the throne of Madagascar after the death of Queen 
Ranavalo II., on 14th July 1883, she assumed the stylo of 
Ranavalo III. Although nominally queen, she took no 
share in the government, which her prime minister, 
Rainilaiarivony, had controlled since 1864. After placing 
her on the throne, he married her before the close of the 
year. Ranavalo became queen just after the French had 
revived their claim to a protectorate over the island. The 
Hova Government refusing to admit the claim, war broke 
out, and several sharp engagements took place. The French 
bombarded the coast towns, but were unable to reach the 
interior of the island, where the strength of the Hovas lay. 
In December 1885 a treaty was concluded by which it was 
agreed that the government of the French Republic should 
represent Madagascar in all foreign relations, but tliat in 
internal matters the Hova Government should be inde- 
liendent, as formerly. Daring the next ten years French 
infiuence was quietly extended over the island, in spite of 
the efforts of Rainilaiarivony, who pursued an anti-French 
|X)licy, encouraging English and American planters and 
traders. In 1894 differences on commercial and territorial 
questions arose between the Hfova Government and the 
French, which terminated in war. In 1895 a well-organized 
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expedition was despatched from France to subjugate the 
island. Many of the inhabitants sympathized with the 
invaders, and even the Hovas themselves were divided. 
Although Kanavalo endeavoured to arouse a martial spirit 
in her subjects, the French advanced on the capital without 
encountering any effective opposition. On 30th September 
they captured Antananarivo. Rainilaiarivony was sent 
into exile, where he died in the following year; but 
Kanavalo was suffered to remain as nominal head of the 
Government, under a strict French protectorate. In 1896, 
to avoid commercial difficulties with foreign Powers, the 
island was declared a French colony ; but no change was 
made in tho internal administration. Later in ilie year, 
however, the civil governor was replaced by a military 
resident. General Gallieni. A formidable insurrection 
broke out, which Gallieni suppressed, executing or exiling 
several prominent members of the Hova administration. 
Finding that the court had boon a centre of intrigue, he 
abolisliocl the sovereignty by proclamation early in 1897, 
and exiled Kanavalo to Reunion. In 1899 she was 
I'omoved to Algiers, but was subsef|ueijtly })ermitted to 
visit Paris. 

RAnchii a town of Britisli India, headquarters of 
I^hardaga district and of the Cliota Nagpur division in 
Bengal, situated in 22' N. and 85“ 22' E., 2100 feet 
above tho sea. Population (1891), 20,306. Tt is an im- 
]K)rtant centre of local trade, and the headquarters of the 
German Lutheran mission. There is a liigh school and 
an industrial school : also throe printing-presses, issuing 
two periodicals, a ])u])lic library and bar library. 

Rcind. See Gold. 

RftllClaJIZOf a town of the province of Catania, Sicily, 
Italy, at the north foot of Mount Etna, 25 miles north-west 
of Giarre by the circum-Etna railway. It is a mediaival- 
looking town, with Norman walls built of lava, a church 
dating from the 13th~14th ceiiturie.s, a former ducal palace 
(now a prison), several inedia'val private houses, and an 
antiquarian museum. Kandazzo is the nearest town to 
tho summit of Mount Etna, 9 miles distant, and stands 
2474 feet above sea -level. Population (1881), 9908; 
(1899), about 8500. 

RSindcrSy a town of Denmark, 8 miles inland from 
Banders Fjord, and 36 miles by rail north by west of 
Aarhus in Jutland. The high school is housed in a 
mediaeval monastery, which was restored in 1894-97. 
There is a statue to Steen S, Blicher (1782-1848), the 
national author of Jutland. There are distilleries and 
manufactories of gloves, railway carriages, (fee., and large 
slaughter yards. In 1899 the port was entered by 648 
vessels of 74,968 tons, and cleared by 652 of 76,275 tons. 
The chief exports are butter and eggs ; the chief imports, 
sugar, petroleum, coal, and iron. Population (1890), 
16,617; (1901), 20,057, 

Ra.nenburCi a district town of Russia, in tho 
government, and 105 miles south of the town, of Ryazan. 
A considerable trade in grain is carried on, and tho in- 
habitants have gained a reputation for gardening. The 
population in 1897 was 15,347. 

Rgtnflfa-Finder (or Telemeter). — The judgment 
of the most highly trained observer, guided by the un- 
assisted eye, is not sufficiently trustworthy to develop to the 
full tho powers of modern weapons. Hence numberless 
inventors have produced instruments in endless variety to 
assist the gunner and infantry soldier in determining the 
distance or “ range ” to their objective. Such instruments 
are called telemeters, or, ijjiore generally, range-finders. 

Among the many inventors of range-finders tho following 
names may be mentioned : — Koesaudre (Austria) ; Deport, Goulicr 


(France) ; Amici, Braccialini (Italy) ; Souchier (Russia) ; Unge 
(Sweden); Crehoro and Squier, Fiske, Gordon, Leslie, Lewis, 
Pratt (United States of America) ; Adio, Barr and Stroud. Christie. 
Mallock, Watkin, Weldon, &c. (Great Britain). 

Nearly all range-finders may be described as instru- 
ments which automatically solve a triangle. Usually it is 
a right-angled triangle, the length of tho base of which is 
known, and one of tho sides is the range it is desired to 
find. They are, in fact, goniometers, but the angle w'hicli 
they measure, whether it may be at tho end of the measured 
base, or that subtended by it, is usually expressed as a 
function of the angle in terms of the measured base. In 
fact, the range is recorded directly in metres or yards with- 
out calctdation. It has frequently been observed that, if 
a convenient telescope could bo devised of sufficient focal 
length for the travel of the eyepiece in focussing to be 
made the measure of the distance of the objective Irom the 
observer, a perfect range-finder would be obtained. 

It is proi)osed in this article to describe briefly the 
range-finding instruments in the British services (1) as 
used in tho fleet ; (2) by the army in the field ; and (3) in 
harlK)ur defence. 

(1) The necessity for a range-finder afloat caused the 
Ikitish Admiralty in 1891 to issue an advertisement in 
the press inviting inventors to produce an instrument, 
which would, amongst other conditions, record ranges 
with an accuracy of 3 })er cent, at 3000 yards. The 
resulting coinpetilion was declared in favour of a range- 
finder the joint invention of Professor Barr of the Glasgow 
University and Professor Stroud of the Yorksliire Colliige. 


The iiav'al raiige-fmdcr consists of a tube 60 inches in length 
by 3^ inches in diaincter, which C(»iitains two telcscoi)es. It is 
carried on a frame by bearings, in whicli tim tube is free to revolve 
abfjut its longer a.xis. To the frame is attaclnsi a weight capable of 
movement within a tank. This w'eiglit Imlamies tlie range-finder 
and frame upon knife-edges. By means of the*, handle on tho left 
of tho instrument and an altitmie w'orm beneath it, tho motion of 
the tube is governed, and tho lino of sight is directed on the 
objective. By partially filling the tank with water, the swinging 
of the weight in a seaway can he checked. The frame is supiJorted 
on a pedestal and ean rotate, in azimuth upon it (Fig. 1). A ruhlicr 
guard is fitted round the eyepieces. Its functions are to gui<le the 
eyes of the observer into the correct position, and to protect tlumi 
from side light and the distressing etleci of wind. It also guards 
the forehead against the jar occasioned by firing heavy guns. The 
upper j>ortion of tho field presented to tlio left eye is used as a 
finder, the lower ])ortion is occupied by the scale ui)ou w hieh the 
ranges arc engraved. The finder is a low-power telescope of largo 
field, to tlni centre of which the objective i.s brought. Wlien 
tho telescope is thus tjorrectly aligned th*- objective will be s(‘eu 
with tho right eye largely magnihed, but as two partial images 
separated by a thin black horizontal line. When coincidence of 
the images is effected by means of the working liead, the ranpjcan 
be read off against a pointer from the scale N(‘en with the left eye. 
For niglit use, means are provided for iliumiiiating the scale. 
The range to lights may be ascertained by the use of tlio 
astigmatizer, an optical device by which a point of light is drawn 
out into a vertical streak. A beam of liglit irom the objective falls 
on each reflector (Fig. 2), and passing through tlie object glasses, 
each is received by an arrangement of prisms about the cemtre of 
the tube, and reflected tlirough the right eyepiece. Two partial 
images are thu.s seen. The images could be united by the rotation 
of one of the reflectors, but owdng to tho small base used the 
necessary movement would bo so extremely small that it would 
be practically imjiossiblo to inoa.Hure it. The difficulty has been 
surmounted by utilizing fixed reflectors and effcctiii.^ coiiicidoncc 
by means of a prism of small angle. Tho deflecting prism is 
situated in the line of the beam of light from tlio reflector at the 


right-hand end of the tube. Its multiplying action is of great 
dwieacy. The angle available for subdivision, to measure ranges 
between infinity and 250 yards, is only one-third of a degree. 
In a travel of 6 inches the prism renders accurate measurements 
])os8ihlo within the required limits. To bring images of distant 
objectives into coincidence, the prism must be niovcjd towards the 
eyepiece, and for near objectives in the opposite direction the 
range soelc \h attached t« tl.e prism. . A 

that the accuracy of the instrument is not ufleoted by back lash 
arising from weL, or irregularity in the actuating mechanism. 
When once installed tlio instrument is always read> for use. 
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Should adjustment be required it is readily and easily applied. It with index and horizon glasses permanently inclined at 46^ It 
is not within the sphere of this article to enter into the detail of consequently 
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the a<lj listing rnechaiiisrn. For further particulars thff reader is 
reh*rred to tlie Proceedings of the Jiistituiion of Mechanical 
Engineers^ 30th January 1896. The working of the range-finder is 
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SO simple that its use is quickly learnt hy any man who can read, 
and with little instruction and prataice he can “ take a range” in 
8 to 12 seconds. Besides its principal purpose, in connexion with 
gunnery, there are minor uses in navigation and nautical surveying 
to wliich the range-finder can he applied. 

With the high speeds of modern war vessels, guns and their 
objective approach each other so quickly that unless ranges can 
be communicated from the instrument to the guns with rapidity 
and accuracy the range-finder is deprived of much of its value. 
In connexion with the naval rangc.-findcr an apparatus is provided, 
which though not part of the range-finder is sufficiently important 
to claim passing notice. The apparatus consists of a trans- 
mitting and a receiving instrument of c1oc.kwork mechanism 
electrically controlled. In aptioaranco they resemble the ordinary 
engine-room telom^aph) on the dials of which ranges take the 
place of orders. The transmitter can communicate with a number 
of receiving instruments, disposed as required in diiferent parts 
of the ship. 

(2) For the army in the field there is but one type 
range-finder. To the set of instruments used the name of 
meh>meter lias been given. The instruments used by the 
cavalry and infantry are smaller and lighter than those 
of the artillery pattern, but the principle involved is 
identical. 


measures a right angle. In the other sextant, called 
the reading instrument, a graduated drum 
takes the place of the usual index arm and 
scale. The drum is graduated spirally with a 
scale of ranges. Both reading and right angle 
instruments are fitted with a vane of gun 
metal with a white strip down the centre to 
facilitate observations. Telescopes of low 
power can be fitted to tlio instruments, and two 
cords of 50 (or 25)) yards are provided with 
which to measure tne base. 

Two observers attach the ends of the cord 
of fixed length (usually 50 yards) to their in- 
struments and separate until it is taut. The 
observer with the right angle instrument moves 
into such a position that coincidence of image 
will be given between the objective and the 
vane of the instrument at the other end of the 
base, he makes ABC a right angle (Fig. 3). 

When tlie right angle is established the 
observer at C turns the graduated drum of the 
reading instrument until the image of the 
vane of the right angle instrument coincides 
with tlie direction of the objective. The range 
AC is then read on the drum. The ranges on 
the drum are measures of the angle BAC when 
the base BC is 50 yards. 

The mckometer is open to the objection 
which is common to all range-finders requiring 
more than one observer. There is always a 
danger that observers may cause coinciiieiice 
ou ailferent objectives or on different parts of 
the same objective, and thus inaccuracy in the 
recorded range must result. The instruments 
are expected to give an accuracy of less than 
2 per cent, at 2000 3'ards. For ranges over 
that distance, i.r., for usual artillery ranges, 
it is desirable to use a double base (100 yards 
in length), in which case the range registered 
on the drum must be doubled. This operation, 
although slight, is a distinct dikad vantage, 
because no calculation, however trifling, is 
desirable in action; since it adds to the time 
of takiim a range and is a possible source of 
error. For field artillery, however, a range- 
finder is only an auxiliary adjunct. The true 
range can be found by a process of trial and error in as short 
a time as the mckometer observers take to report it. To quote 
from the field artillery drill book, “The first round is fired with 
the elevation due to the range as estimated, or given 
by the range taker. If it is short the elevation is 
increased by 100, 200, or 400 yards, and after every 
round observed short the same alteration is made 
until a round is observed over ; the * long bracket ’ 
is then said to he found. The difference between the 
two elevations that have bracketed the target is then 
halved — until the target is enclosed between two rounds the 
difference of whose elevation is 50 yards, which is termed the 
‘ * short bracket. ” ^ Thus th e correct elevation is found. 1 1 must, 



^f^cading instrument 


The mekometer is practically a box sextant (Fig. 2). Two 
instruments are used simultaneously at the ends of a liase of fixed 
length. One sextant called the right-angle instrument is fitted 


however, be remembered that as slirapnel shell is the principal 
projectile of field artille^, after the correct elevation has b^n 
given the true length of time fuze has to be found. This the 


1 At the battle of Omdurman the infantry and machine guns obtained the 
ranges from the field artillery. 
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xange-finder cannot do. Hence it is that the range*iindcr for 
iield artillery, although a valuable auxilia^, is not of the same 
importanoe as in purely defensive positions such as batteries 
for harbour defence and land forts. It is believed that in the 
German and French field artillery a range-finder is not used. 

3. For harbour defence, owing to the long range of 
naval guns, and the fast targets which war vessels present, 
an accurate range-finder is of first importance. This is 
largely the case because “ ranging ” cannot be resorted to 
in the same manner as in the field, where the targets are 
eomparatively motionless and the effective ranges are less. 
Successful artillery practice therefore depends, in a great 
measure, upon the tange-findcr. 



The instrument much used in harbour forts is known as tho 
depression range-finder. As its name suggests, it solves a triangle 
in the vertical plane, of which the base is the height of the 
instrument above sea - level. Its appearance resembles some 
forms of theodolite (Kig. 4). A framework, cajuililc of rotating in 
azimuth on a vertical pivot, is supported on a plate carried by 
levelling screws, L, L, L. To tho framework are pivoted two 
arms DO and FE, at C and E respectively. The arm EF is 
supported at S’ by a vertical screw 11 ending in a drum, upon 
which, in a spiral scale, the ranges are graduated. Motion in 
altitude is thus given to tho telescope. The arm CD is supported 
by a slider G. This slider is sot by a rack and pinion to the 
iieight above sea-levol (represented on a scale of feet on EF) at 
which the instrument may bo used. A telescope AB is suitably 
lilted in jaws at tho Lop of tho frame. There are spirit levels at 
M and Q for adjusting purposes. The telescope is provided with 
cross wires which can bo illuminated for night use. An azimuth 
circle X and iminter Y enable tho direction of any vessel to be 
indicated, the range of which it is desired to know. The instru- 
ment rests on a base plate H to which it is locked by the top- 
plate 0. The observer directs tho cross wires of the telescope 
upon tho water line of the objective, by means of the drum I and 
the azimuth handle P, tho top of which just appe/irs in the 
diagram. Tho reader watches tho arrow on the drum and calls 
out tho ranges as the figures arrive beneath it. The ranges are 
communicated to the officers at the guns by various devices, 
which differ according to local requirements. 

The details of the Position Finder are carefully guarded as 
confidential. From tho brief published descriptions it may 
be gathered that directing tho telescope upon the objective 
electrically communicates the bearing and range to the gun 
detachments. The position fiuder, and also the depression range 
finder and mekometer, are inventions of Colonel Watkin, C.B. 

The greatest advance in practical range -finding for 
harbour defence, in recent years, has been made in the 
apparatus to which the name has been given of auionuitw 

The mechanism is the invention of Sir George Clarke, K.C.M.G., 
F.B.S.. Ac. The principle of the sight is the outcome of a process 
of evolution in range-finding.. The depression range-finder gives 
Tanges from the objective to the range-finder. The position-finder 
goes a step further, and automatically communicates range and 


bearing to tho vicinity of the guns. But by means of the auto- 
matic sight, tho same muscular effort which aligns thii laying 
IKiints (or telescope) on the objective, imparts the requisite eleva- 
tion and direction to the gun. 

Such a system of laying ordnance has long been a requirement, 
but quick-firing guns and smokeless powder demand it as a 
necessity. Tlie automatic sight renders xt possible to regard the 
individual gun us an independent unit, and with it the largest 
gun becomes as a riilo in tho hands of tho man Avho lays it. 
Range-finders bind the guns they serve to one objective, and 
necessitate a rigid fire discipline in order that the guns may be 
ready to fire at the moment the anticipated range is rejiorted. 
The automatic sight allows convergence or dispersion of accurate 
fire, and in a measure restores the elasticity of control of the 
days of smooth bores. It economizes men, and the gun-layer 
who uses it does not require the high training 
necessary for range-finding specialists. 

The principle of the apparatus is niatlo clf'uT 
by Fig. 5. AB is a bar carrying tho fore and 
hind sights, or a telescope fitted at the focus 
with a pointer. AB is pivoted at C. GD is the 
attachment of the apparatus to the cradle K. 
(Ah the gun recoils thmugh E, tho gunner can 
continue to look over tho sights whilst firing.) 
At right angles to AB is a bar FCJ. fitted at H 
with a guide working in a cam plate K. b is a 
case containing a spring, whose function it is to 
keep the guide H in contact with the cam. It 
will be seen that as the gun is elevated or 
depressed, motion in altitude is imparted to the 
sight bar AB. Tho amount of motion is regu- 
lated by the form of the cam K, which is cut in 
aecortlanec with the range table of the gun and 
the height above sea, -level. The sight, there-' 
fore, is a depression range-finder, having for its 
base tho height of the axis of tho gun aliove the 
sea. A eomjieiisation for rise and fall of tide 
is consc(|iiftntly necessary, and is effected hj* lluj 
handle M. M works thi’ough a suitably engraveil 
scale and, actuating an eccentric at N, imparts llie 
necessary correcting motion about the jiivot R to 
the cam plate K. The reader is rciciTcd for fuithor 
details to Garrison Artilleiij Drill, 1899, or tho 
Journal of tiie Vnited states Artillery, vol. xiii, p. 3251. 
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Authoritiks. — War Office jmblications ; llondhook for the 
Deitression Jlangc- Finder for Elevated Batteries, Handhuok for the 
Mekometer, Garrison Artillery Drill, Fuld Artulery Drill, JlaTul- 
hook for the Fosition Finding Instruments.— YSwwi and hrimn*. 
“Telemeters and Range-Finders," Proceedings Inst. Mcch. 
Engineers, January 1896. — bvssiTKii. “Range and losition 
Finding," Journal of U.S. Artillery, A])ril 1895 .— Dk Rkiullis. 
“Automatic Sights," Revue Maritime ct Colomale, j\i!gnst 1^8J.^. 

(F. lU. li .) 

Ransfoon, the capital of Burma, situated mi llu- loft 
hanlf of the river Hlaing or Bangoon, 21 miles fmm the sea, 
in 16° 47' N. and 96* 13' E. In 1880 llang<xm town was 
detached from the main district, called HaMtliaWiidd.v, aiifl 
formed into a 80 i«»rato district, 

miles. Population of Rangoon (1891), 181,8(1 , (IdOl), 
232 326. 

Until 1874 the management of the town was in the hands 
IckIj winch devoted itself to raising the centre of th. 

S. VII 1 . — 23 
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town above the river level, providing land fit for building 
pojrposeB from the original swamp, which was flooded at snring- 
tidea, and making roads, bridges, culverts, and surface drains. 
In 1892 was introduced the Shone sewage system, which now 
includes 6 miles of sewage mains, 22 miles of gravitating sewers, 
4| miles of air mains, and 44 Shone’s ejectors. The 
for Bangoon proper and for the shipping were not complet€jl till 
1893. The water-supply is now aerived from Victoria Lake, 
a reservoir near Kokine, five miles distant. The town 
Rangoon with the Kemmendine suburb is laid out on the block 
system, each block being 800 by 860 feet, intersected with regular 


streets. In the extensions of Rangoon to the east and west it 
has been decided to have no streets loss than 60 feet wide. The 
roads are still lighted by kerosene oil Isi^s, although Moulmein 
has adopted a lighting system of oil gas. The lighting extends over 
42 miles of roa£i. Steam tramways run from the town to Pazun- 
daung in one direction and to Alun and Kemmendine in the 
other, as well as to the foot of the Shwe Dagun Pagoda hill. 
Latterly the erection of masonry buildings, instead of plank 
houses, has been insisted on in the central poriion of the town, 
with the result that fires have decreased in number. There are 
two large niaidans, or commons, which are used as military parada 
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grounds and fur racing, as well as for golf links and other purposes 
»f amusement. There is a garden round the Phayre MuHciim, 
managed by the Agri-llortioultural Society, and an oxtromoly 
pretty and woll-kopt garden in tlie cantonnieiits under the Pagoda, 
lleyoiid those, however, the Royal Lake and Dalluiusie Park, with 
160 acres of water and 205 acres of wcll-laid-out and wcll-tiinbcred 
park land, form one of the finest recreation grounds of which any 
city can boast. TIutc arc two cathedrals, Church of Kngland and 
Roman Catholic, a Presbyterian church, and, besides the canton- 
meut church, many other houses of various forms of Christian 
worsliip. Religious buildings and lands, indeed, occupy an area in 
Rangoon out of all proiK)rtion to its total size. Cliristians, 
Buddhists, Mussulmans, Hindus, Parsis, Armenians, and Jews 
all own lands and churches, pagodas, tem})'tes, mosques, and 
synagogues. The Buddhist monastories, in particular, occupy wide 
^cos in very (‘.entral portions of the town and cantonments. 
They are very far from being pro[)orly kept, but the ground is 
devoted in porjKjtuity to religion, and cannot bo resumed, for 
reasons of public policy. Burial-grounds are equally extensive, 
and exist in every directiou in wliat were once the outskirts, but 
are now fast becoming centi al parts of the city. A large necrQ|K)lis 
is being prepared outside Rangoon, and most of the graveyards, 
many of which are already dangerously ovci'crowdcd, will soon lie 
closed. The civil general hospital has accommodation for 368 
patients, and over 7000 in-patients and 55,000 out-patients are 
annually traated in it. The military authorities liave a hospitsd 
in cantonments. The Duflerin Institute for jiroviding female 
medical aid to women has a branch and a small hospital in 
Rangoon, and a new hospital is in course of construction. Con- 
tagious diseases, cholera and small-pox, are treated in separate 
hospitals built outside the crowded }Mirt of the town. There are 
throe municipal and eight private markets in Rangoon, which are 
being improved and extended. Everything, from sacking to 
jewelleiy, is sold in thorn. The introduction of pure water and the 
establishment of compulsory vaccination have greatly improved the 
health of Rangoon. The aggregate death-rate, which was 31 *41 per 


mille in 1 896, had fallen to 23 '16 in 1898-99. The rate is still high^ 
and is due partly to the swampy nature of the outskirts of the town 
proper, ami still more to the deaths among the Hindu immigrants 
from the Madras Presidency. The death-rate among Christians is 
only 7 per mille. Of the population in 1898-99, the number of 
Buddhists and Jains was 79,857 ; Hindus, 57,845 ; Mahommedans, 
28,836 ; Christians, 12,698, ofwliom 4686 were natives, 1075 Karens 
and Shans, and 33 Parsis. The total rainfall in 1898-99 was 109*05 
inches. The highest thermometer reading in May was 97*5®, and 
the lowest reading in December 60*8“ F. (j, g. He.) 

RsmS^piirp or lluNitPoiiK, a town and district of 
British India, in the llajshahi division of Bengal. Tho 
town is situated on tlio little river Gliaghat. Population 
(1891), 14,216. There is a high school, a normal school, 
and an industrial school. A public library was established in 
1854. The earthquake of 12th Juno 1897 destroyed many 
of the public buildings, and diverted the drainage channels. 

The nisTiiTCT of Rangpnr has an area of 3486 square miles. 
The population in 1891 was 2,065,464, showing a slight decrease ; 
average density, 592 persons per square mile. Classified according 
to religion, in 1891 Mahommedans numbered 1,295,411 ; Hindus, 
768,233 ; Christians, 243, of whom 86 were Europeans ; “others,’' 
1577. In 1901 the population was 2,152,518, sliowing an increase 
of 4 per cent. The land revenue and rates in 1897-98 were 
Rs.11,46,765 ; number of |)olice, 465; boys at school (1896-97), 
26,068, being 16*3 per cent, of the male population of school -going 
age ; registered death-rate (1897), 38 per thousand. After rice, the 
most important crop is jute. There are 21 jute presses, with a capital 
of Rs. 5, 28, 000, producing 181,000 bales, valued at R8.20,87,000. 
Tobacco also is lar^ly grown. The Eastern Bengal Railway has 
two branches, one of which crosses tjie district to tlie Brahmaputra, 
and the other runs north to Coofjh Bohar. The railway bridge 
over the Tista at Kaunia was opened in 1901. 
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Ranko, Leopold von (1795-1886), German 
historian, was bom, 21st December 1795, in the small town 
of Wiehe, in Thuringia, which then formed part of the 
electorate of Saxony. His father was an advocate, but his 
ancestors, so far back as the family can be traced, had been 
ministers of religion. To the end of his days he maintained 
the deep religious feeling and family affection which he 
had acquired as a child. He received his education first at 
Donndorf, a boarding-school established in an old monas- 
tery near his home, and then at Schulpforta. Thence he 
passed to the University of Leipzig. His studies, l^oth at 
school and university, were predominantly classical and 
theological; he received no si)ecial training in, and during 
his early years he displayed no sijocial vocation for, 
history. The great political events which occurred during 
his boyhood and youth scorn to have had less effect on 
him than on many of his contemiX)raries, and he was 
not carried away either by enthusiastic admiration for 
Najxileon or by the patriotic 
fervour of 1813; nor was ho 
implicated in the political 
movements which during the 
following years attracted many 
of the students. He already 
displayed tliat detachment of 
mind which was to b(^ so 
chai’acteristic of him. At the 
age of twenty-two he became 
master in a school at Frank- 
fort-on-the-Oder. He thereby 
entered the service of the 
Prussian Government : his 
birthplace had already been 
annexed to Prussia. The head- 
master was Poppo, the cele- 
brated Grecian. Hut besides 
his classical work, Ranke was 
entrusted with the teaching of 
history. With the scholar’s 
dislike of text-books, ho rajndly 
a(!(]uired a thorough know- 
ledge of the ancient his- 
torians, quickly passed on to 
medimval times, and here it 
was that he fonned as the 
ideal of his life the study of 
universal history — the works 
of God as displayed in the 
history of the human race. 

Here, too, he composed his 
first work, which deals with 
the period to w’hich most of 
his life was to be devoted, On the /fiston/ of the, 
Romance and German Races from 1^9 -i to 15 W (Berlin, 
1824). To it was appended a critical dissertation on 
the historians who had dealt wdth the ixjriod, which, 
showing as it did how untrustw'orthy w^as much of tradi- 
tional history, was to be for modern history as ejH>ch- 
marking as the critical work of Niebuhr — who in this 
was his master — ^had been in ancient history. A copy of 
the book was sent to the Prussian minister of education, 
Kampz, the notorious hunter of democrats. Within a week 
he received the promise of a post at Berlin, and in les.s than 
three months was appointed supernumerary professor, wdth 
a small salary — a striking instance of the promptitude 
with which the Prussian Government recognized scientific 
merit when, as in Ranke’s case, it was free from dangerous 
political opinions. The connexion thus established was 
to last for fifty years. At the Berlin Library Ranke 
found a collection of MS. records, chiefly Italian, dealing 
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with the period of the Reformation : from a study of them 
he found how different were the real events as disclosed in 
contemi^rary documents from the history as recorded by 
most writers ; and the result of his researches was embodied 
in his second W'ork, 27ie Princes and Peoples of iSouthern 
Europe (1827). (In later editions the title of this was 
altered to TJui Osmans and the Spanish Monarchy in the 
IGth and 17th Centuries^ It was now his ambition to 
continue his exjdoration of the new world thus opened to 
him : the Pi’ussian Government provided the means, and in 
September 1827 he started for Italy. His first sojourn 
was in Vienna : the friendship of Gentz and the protection 
of Metternich oiKsiied to him the Venetian archives, of 
which many were preserved in that city— a virgin field, 
the value of which he first discovered, and which is still 
unexhausted. He found time, in addition, to w'rite a short 
book on Seriria ami the Servian Revolution^ from material 
sup] died to him by Wuk Slephanowich, a Servian, who 

had himself been witness of 
the scenes he related. In 
1 828 he at Jast crossed the 
Alps, and the next three years 
were spent in Italy. The re- 
commendations of Metternich 
o|)cned to him almost every 
libraiy cxcejit the Vatican ; 
and it was during these three 
years of study in Venice, 
Ferrara, Rome, and other 
cities, that he obtained that 
acquaintance with Euro])ean 
history which was to make 
him the first historian of his 
lime. At Rome, as he said, 
]i(j learned to see events from 
the inside. He wrote nothing 
but a critical examination of 
the story of Don Carlos, but 
he returned to Germany a 
master of his craft, lie then 
for a time engagtjd in an occu- 
]>ation of a different nature, 

ior he was apjiointcd editor 

(jf a ])eriodical wiiich l\^rlhes 
designed to defend the Pi ussian 
Government against thi5 de- 
mocratic press. Ranke, con- 
temptuous in politics, as in 
history, of the men who 
warjjed facts to supi)ort some 
aUstract theory, es|»ecially dis- 
liked the doctrinaire Lil)er- 
alism .so fa.shioiiable at the lime. He hoped, by ]jrescnt- 
ing fads as they were, to win the adliesioii of ail 

j)arties. We need not be surpri.sed that he failed : 

men desired not the scientific treatment of polithrs, hut 
satire and ijivectivu Ex])o.sed to the attacks of men like 
Heyne and Biirue, his weakness, if not his vimality, was 
long jui article of faith among the Lil)erals. He did not 
satisfy the I’russiau C^niservative.s, and after f>-'ir years 
the Jlistorische PoUiische lih'itter came to an (Uid. Two- 
tliirds of the matter had lioen contributed by tlic editor, 
Imt the tw^o stout volumes in which the numlKirs were 
collected contained the best i»oliliciil thouglit which had 
for long apj)eared in Germany. For Ranke the failun. 
was not to be regretted : the re.st of his life wa.s to bo 
wholly devoted to that in which he excelled. During 
1834-37 apiKjared the three voJum(‘s of his History oj the 
Po^m, in form, as in matter, tin; greate.st of his works, 
containing the ivsults of his .studies in Hal}. 


Henceforth 
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Lis name was known in all European countries ; the Eng- 
lish translation by Mrs Austin was the occasion of one of 
Macaulay s most brilliant essays. Before it was completed 
he had ^ready begun the researches on which w'as based 
the second of his masterpieces, the History of Gernumy 
during the Reformation (1839-47), a necessary pendant 
to his book on the Popes, and the most pojmlar of 
his works in his own country. In 1837 he became full 
professor; in 1841 Frederick William IV., always ready 
to recognize intellectual eminence, appointed liiin l^ussian 
historiographer. Stimulated by this, he brought out his 
Nine Books of Prussian History (1847-48; subsequently 
expanded to twelve), a work which, chiefly owing to the 
nature of the subject, makes severe demands on the atten- 
tion of the reader — is the “Dryasdust” of Carlyle’s 
Frederick ; but in it he laid the foundation for the modern 
ai)preciation of the founders of the Prussian State. TTe 
took no immediate part in the movements of 1848, but in 
the following years drew up several memoranda for the 
king, whom he encouraged in his efforts to defend the 
character and identity of the Prussian State against the 
Revolution. Though never admitted into the inner circle 
of the king’s associates (for indeed what place was there 
for him among the Gerlachs, Stahls, and Radowitzs?), he 
found the king the most a 2 )preciative of readers and 
stimulating of com 2 )anions, and the queen one of the 
most faithful of his friends ; in biogra^diical works and 
on other occasions he always defended the memory of 
the unfortunate monarch. A friend even more sym- 
pathetic he found in Maximilian II. of Bavaria, whom 
ho advised in his exj)ansive schemes for the promotion 
of learning and letters. In the quieter years that followed 
he wrote? tlie third of his master 2 )ieces, the History of France, 
chwfly in the JiUh and 17th Centuiies (1852-61), wliich 
was followed by the History of England, chiefly in the 
17fh Century (1859-67). This, the longest of his works, 
added much to existing knowledge, esjjecially as to the 
relations between England and the Continent, but it 
lacked something of the freshness of his earlier books ; he 
was over stnen ty when it was completed, and he was 
never quiU? at homo in dealing with the ^^H'^liamentary 
foundations of English jmblic life. It is imi)ossible even 
to enumerate his other and minor works, which chiefly 
deal with the German history of the last three centuries. 
In his later years his small alert figure was one of the 
most distinguished in the society of Berlin, and every 
honour oj)en to a man of letters was confori-ed iqx)!! him. 
lie was ennobled in 1805, and in 1885 received the title 
of Excellenz. When the weakness of his eyes made it 
necessary for him to depend almost entirely on the service 
of readers and secretaries, in his eighty-fii\st year he iKJgan 
to write the History of the World. Drawing on the 
knowledge accumulated during sixty years, ho lived to 
bring it down to the time of the Crusade.s. 

Ranke nuirried, at Windermere, in 1843, Miss Clara 
Graves, daughter of an Irish barrister. She died in 1870, 
leaving two sons and one daughter. 

At the time of his death Ranke w’as, not in his own 
country alone, generally regarded as the first of modern 
historians. It is no disparagement to point out that the 
recognition he obtained w^as due not only to his jmblishod 
work, but also to his success as a teacher. His public 
lectures, indeed, wore never largely attended, but in his 
more private classes, where he dealt with the technical 
work of a historian, he trained generations of scholars : no 
one since Heyno has had so great an influence on German 
academical life, and for a whole generation the Berlin 
school had no rival He took paternal pride in the 
achievements of his pupils, and delighted to see, through 
them, his influence spreading in every university. While 
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his own work lay chiefly in more modern times, he trained 
in his classes a school of writers on German mediaeval 
history. As must always happen, it is only a part of his 
characteristics which they learnt from him, for his greatest 
qualities were incommunicable. The critical method which 
has since become almost a formal system, aiming at scien- 
tific certainty, was with him an unexampled power, based 
on the insight acquired from wide knowledge, which 
enabled him to judge the credibility of an author or the 
genuineness of an authority; but ho has made it impos- 
sible for any one to attempt to write modern history except 
on the “ narratives of eye-witnesses and the most genuine 
immediate documents” preserved in the archives. From 
the beginning he was determined never to allow liimsolf 
to be misled, in his search for truth, by those theories 
and i^rejudices by which nearly every other historian 
was influenced — Hegelianism, Liberalism, Romanticism, 
religious and patriotic prejudice ; but his superiority 
to the ordinary passions of the historian could only 
be attained by those who shared his elevation of 
character. “My object is simply to find out how the 
things actually occurred.” “ I am first a historian, then a 
Christian,” he himself said. In another way no historian 
is less objective, for in his greatest works the whole 
narrative is coloured by the quality of his mind expressed 
in his style. An enemy to all controversy and all violence, 
whether in act or thought, he had a serenity of character 
comparable only to that of Soj^hocles or Goethe. Ai>t 
to minimize difficulties, to search for the common ground 
of imity in opiionents, he turned aside, with a disdain 
which sujierficial critics often mistook for indifference, from 
the base, the violent, and the common. As in a Greek 
tragedy, we hear in his works the echo of great events anil 
terrible catastrophes : we do not see them. He also made 
it a priticijile not to relate that which was already well 
known, a maxim which necessarily prevented his works 
attaining a j)opularity with tlu? unlearned equal to their 
reputation among historians. But no writer has 8 ur 2 )a.ssed 
him in the clearness and brevity with which he could sum 
up the characteristics of an epoch in the history of the 
world, or iiresent and define tlio great forces by which 
the world has been influenced. His classicism led to 
his great limitations as a historian. He did not deal 
with the history of the jK^oj^le, with economic or social 
l)roblems — the dignity of history was to him a reality : ho 
l)elongcd to the school of Thucydides and Gibbon, not of 
Macaulay and Taine; ho deals by preference with the 
rulers and leaders of the world, and he strictly limits his 
field to the history of the state, or, as wo should say, jjolitical 
history ; and in this he is followed by Seeley, one of the 
greatest of his adherents. The leader of modern historians, 
he w^as in truth a man of the ancien regime. 

There is a oollocted edition of Ranke’s works in fifty-four vol- 
umes, jmblislied by Dunkler and Hum blot, 1881, This does 
not include the WellgeschicMe. The last two volumes contain 
letters and autobiographical fragments. Besides the History of 
England and the History of the Papacy, there arc English trans- 
lations of his History of the Rornnnee and TetUonic Peoples by 
Abhwokth ; of the PHnjus and Pecyples of Southern Europe, and 
of the first volume of the History of the World, by Prothero. 
See also the article in the Allgemeine deutsehe Biographic by Dove. 
— Guoma. Leopold v. Banke. 1893.— On'OKAR Lorenz. Die 
Geschichtswimnschaft Berlin, 1801. — Lord Acton on “Geimaii 
Schools of History,” in English Historical Beview, vol. i. No. i. — 
Ouii.LANn. L'Allemagne Nourdle et ses historiens. Paris, 1899. 

(j. W. HE.) 

RMUlt, FraMOiS Marie (1830-1901), French 
chemist, was born at Foumes, in the Departement du Nord, 
on 10th May 1830. He became aspirant repetitewr at the 
lycee of Rheims in 1853, and after holding several inter- 
m^iate ^lositions was appointed in 1862 to the professor- 
ship of chemistry in Sens lyc^, where he prepared the 
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thesis on electromotive fomc which gained him his doctor’s 
degree at Paris in the following year. In 1807 he was 
put in charge of the chemistry classes at Grenoble, and 
tliree years later ho succeeded to the chair of chemistry, 
which he hold until his death on Ist April 1901. Raoult’s 
earliest researches were physical in character, being largely 
concerned with the phenomena of the voltaic cell, and 
later there was a period when more purely chemical ques- 
tions engaged his attention. -But his name is best kno^^m 
in connexion with the work on solutions, to which he 
devoted the last two decades of his life. His first jmixsr 
on the depression of the freezing points of licjuids by the 
presence of substances dissolved in them was published in 
1878; and continued investigation and exixjriment with 
various solvents, such as benzene and acetic acid, in addi- 
tion to water, led him to the discovery of a simple relation 
between the molecular weights of the substances and the 
freezing point of the solvent, which ho exi)rossed as the 
“ loi g^neralo de la congelation,” that if one molecule of a 
substance bo dissolved in 100 molecules of any given 
solvent, the temperature of solidification of tlxe latter will 
be lowered by 0'63" C. Another relation at which ho 
worked was that the diminution in the vapour-])ressure of 
a solvent, caused by dissolving a substance in it, is iiroj^or- 
tional to the molecular weight of the siibstanciJ dissolved — 
at least when the solution is weak. These two generaliza- 
tions not only afforded a valuable new method of deter- 
mining the molecular weights of substances in the liquid 
state, but have also been utilized by ^'an ’t Hoff and 
Ostwald, among other chemists, in support of the hyj)o- 
thesis of electrolytic dissociation in solutions. An account 
of Baoult’s life and work was given by Professor van t’ 
Hoff in a memorial lecture delivered before the London 
Chemical Society on 2Gth March 1902. 

RCipftllOi a town and winter resort of the j^rovince of 
Genoa, Liguria, Italy. It occupies a Ixjautiful and well 
sheltered situation on the east side of the Gulf of lla|)allo, 
18 miles oast by south from Genoa, on the railway to Pisa. 
It has a fine church, a mediawal castle (now used as a 
prison), and a Roman bridge. Olives and other fruit 
are grown. Lace is made, and coral and tunny fishing 
carried on. llapallo is a zoological and meteorological 
station. Population (1899), 3000. 

RAppOltSWOileri in French Ribeauville, a town 
of Germany, in Alsace-Lorraine, district of Upper Alsace, 
33 miles by rail south-south-west of Strasburg, is still in 
part surrounded by walls, and is known as “ the pipers’ 
town.” In the town-hall is a collection of antiquities. 
The parish church (Roman Catholic) dates from 1473. 
Population (1900), 6099. 

Rasht {ReBht\ the capital of the province vrf GiMn, in 
Persia. A carriage road connecting it with Tehran was 
opened to traffic in 1899. There is also a good main road 
from the city to Pfr Bazar, the depdt for goods coming from 
Enzeli, the port on the Caspian, 1 6 miles north of Rasht. 
Conflagrations are frequent, particularly in the months of 
December and January, when hot, dry winds, resembling 
the foehn of the Alps, come down from the snow-capj^d 
Elburz. In December 1899 several caravanserais and 
bazaars, containing large quantities of merchandise, were 
burned. For 1897-98 the value of the exports was esti- 
mated at £900,000, and that of the imix)rts at £850,000. 
The principal exports were : rice, £270,000 ; dry fruit, 
£190,000; fish, £70,000; sheep and cattle, £40,000; 
wool, £10,000; cotton, £270,000; and the principal 
imports : sugar, £400,000 ; silk-worm seed, £40,000 ; 
cotton goods, £240,000; petroleum, £15,000; glass and 
china, £30,000. The trade in dried (silkworm) cocoons 
has increased remarkably since 1893, when 76,150 fl), 


valued at £6475, were exi)orted, but in 1900 no less than 
1,616,488 tt), valued at £150,265, were exported. 

^ Raspopinai a Cossack village of Russia, in the i>ro- 
vince of the Don Cossacks, on tlie right bank of the Don 
river, 85 miles north-west of Tsaritsyn. It has consider- 
able ti-ade in corn and cattle, and in 1897 had a mnulation 
of 16,330. 

RaLtttfttti a town of Germany, grand-dueliy of Baden, 
15 miles by rail south-west of Carlsrulie. Rastatt ceased 
to be a fortress in 1890. It has a museum and an in- 
dustrial school, and manufactures cooking-stoves, tobacco, 
drc. Population (1885), 11,743 ; (1900), 13,940. 

RfltStonburg’, a town of l^ussia, province of East 
Prussia, 64 miles by rail south-('ast of Konigsberg. It has 
a parish church dating from 1359, a large lunatic asylum, 
a provincial stud, and iron -works, oil and flour mills, 
breweries, &c. Population (1885), 7189 ; (1900), 11,140. 

RathonOWy a town of Prussia, on the Havel, 45 
miles west by north of Berlin by rail. Rathenow has a 
Protestant and a Catholic (1893) church, a real pro- 
gymnasium, a higher-grade school, 9 optical instrument, 
4 stove, 2 machinery, and 2 furniture works, 2 ship- 
building yards, an asbestos and 2 glue factories. Popula- 
tion (1880), 11,394; (1900), 21,043. 

R&tibor. a town of Prussia, Silesia, 97 miles by rail 
south-east of Breslau and 1 3 fron) the Austrian frontier, 
on the Oder, with manufactures of ironware, furniture, 
tobacco, paper, sugar, glass, machinery, chemicals, Ac.; 
it also produces vegotablos. Population (1885), 19,524; 
(1900), 25,236. 

Rfttisboni in German Retjenslmy^ a towm and 
episco])al Hue of Bavaria, Germany, distnet Ujqxjr Pala- 
tinate, on the Danube, 86 miles by rail north-north -east 
from Munich. The church of St Ulrich contains a large* 
jK)rtion of the antiquarian collections of the Historical 
Society, the rest being in the St Erhard House. Tin* 
northern gate of the old Roman town was unearthed in 
1885. Among the public institutions should be mcntioncjd 
the public library, picture gallery, botanical gardem, 
institute for glass staining, and some seminaries. Popula- 
tion (1885), 36,093; (1900), 45,426. 

RatlAITly or Rutlam, a native state of India, in tla^ 
Malwa agency. Area, 729 square miles. Pojmlation 
(1881), 87,314; (1891), 89,160. Estimated gross re- 
venue, Rs. 1,30,000 ; tribute, Rs.84,000. Tin; chief, wliose 
title is raja, is a Rahtor Rajjmt of the Ju<lhpur family. 
The town of Ratlam is 1577 feet above tlie sea. Pojm- 
lation (1881), 31,066 ; (1891), 29,822. Tt is a junction 
on the Rajjmtana-Malwa Railway, and an important centre 
of trade, esjKicially in oi)iuni. In 1897-98 the number of 
chests of oi>ium exjmrted through the Ratlam sub-agency 
was 1428, paying a duty of Rs. 8, 02, 4 50. 

RatnSiSfiriy a town and district of British India, in 
the Konkan division of Bombay. Thti town is on tlie 
seacoast, 136 miles soutli of Bombay. Population (1881), 
12,616; (1891), 14,303. Ratnagiri is a seaport, with a 
lighthouse, and an old fort sheltering a tidal taeck. Jt 
has a good w'ater supjdy. There is a Government high 
school and a school of industry. The district of JlATNAfJiKi 
has an area of 3922 square miles. Pojiulatioii (1881), 
997,090; (1891), 1,105,926. In 1901 the iiojiulation 
was 1,166,890, showing an increase of 6 ])cr cent., com 
pared with an increase of 1 1 jicr cent, in tlie |)rcvious 
decade. Land revenue and rates, Rs.9,84,448, tlie inci- 
dence of assessment being just over 8 annas Pf^^***^*’^ *’ 
number of police, 703; children at scJiool (189 
18,781, being 2*1 i>er cent, of tlu* total jmjmlation ; 
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registered death-rate (1897), 30 jxsr thousand. The 
Ilombay survey tenure has not been extended to the 
district, which possesses a peculiar land system, called 
hhoti. Fishing and maritime trade are active, tlicre being 
twenty-nine ports altogether. 

RCitnaipurai (which means “The City of Gems”) 
is the chief town in the province of Sabaragamuwa, Ceylon, 
and is the centre of a native industry in digging for 
precious stones — rubies, sappliires, cat’s-eyes, «fec. — which 
has existed from time iniineniorial. There is also much 
rice and fruit cultivation and planting of tea in the dis- 
trict. Population of town, alx)Ut 4100 j of district, 
133,000; of ijrovince, 322,000. 

Ita,t PortaflfOp a town and port of entry in 
Ontario, Canada, and the chief town of Kainy River 
district, situated in 49'’ 47' N., 94'* 30' W., at an alti- 
tude of 1087 feet above the sea. It is 133 miles by rail 
cast of Winniiieg, on the Canadian Pacihe Railway, and at 
the outlet of the Lake of the Woods. The Winnipeg river 
has at this point a fall of 1C feet, which, with the lake 
as a great reservoir, furnishes an abundant and unfailing 
water-power. The industrial establishments comprise re- 
duction works, saw-mills, and flour-mills, one of the latter 
being the largest in Canada. It is the distributing point 
for the gold mines of the district, and during the summer 
months steamboat communication is maintained on the 
lak(*. There is important sturgeon fishing. Population 
(1891), 1806; (1901), 5202. 

RAUdnltZ (C/.ech, Eoudiiice rmd Labem\ a district 
town on the Elbe, in northern Bohemia. Its chief attrac- 
tion lies in the interesting and valuable collections in the 
17th-century chateau of Prince Lobkowitz. These include 
an extensive library, with a large number of the earliest 
specimens of jirinting and valuable MSS., together with a 
series of pictures from the time of CJharles V. to the Thirty 
Years’ War. In 1350 Rienzi, “the last of the tribunes,” 
was conlintid by the eiiiijeror Charles IV. in the castle, 
which then tjccupied the site of the present chateau, 
previous to his despatch under arrest to the Pope at 
Avignon. The chiejf industries comprise tanning, distil- 
ling, brewing, and the manufacture of liqueurs, oil, vinegar, 
malt, chemicals, and metal goods ; its trade also including 
live stock, timber, and agricultural produce. In 1890 the 
jK)pulation of the commune was 6615, and of the town 
3349; in 1900, 7973, chiefly Czech. 

Ravonnaf a city and archiopiscopal see of Italy, 
Emilia, capital of the province of Ravenna, stands in a 
marshy plain, more than 4 miles from the sea, and 45 miles 
by rail east of Bologna. I n addition to its numerous ancient 
churches, for which it is jirincipally famous, it possesses 
an archie 2 )iscopal palace (5th century) ; the remains of the 
palace of Theodoric ; the tomb of Theodoric (6th century) ; 
the small temple (1482, rebuilt 1782) which contains the 
tomb of Dante, who died here in 1321 ; Byron’s house; 
the Academy of Fine Arts (1827), with schools of design, a 
picture gallery, and a library; a imblic library, with 
several incunabula and MSS. ; a small museum ; a statue 
of Poj>6 Clement XII. (1738) ; a monument to the states- 
man Farini ; outside the walls, a monument to Gaston de 
Foix and to the victory which the French won over the 
Hispano-Papal troops in 1512. The industries are few — 
the growing of wine, breeding of silkworms, making of 
agricultural instruments, printing, and the manufacture 
of laces being the chief. There is a technical school. In 
1897 the port (4 miles distant) was cleared by 1088 vessels 
of 62,729 tons. Population (1881), 34,270; (1901), 63,839. 

Rawalpindi, a city of British India, which gives 
its name to a district and a division in the Punjab. The 
city is situated on both banks of fhe river Leh, 1726 feet 
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above the sea, 111 miles oast by south of Peshawar ; it has 
a railway statioa Population (1881), 52,975; (1891), 
73,795; municipal income (1897-98), Rs.2,09,817 ; death- 
rate (1897), 44 per thousand. It is the headquarters of 
a military district, 'with a strong force of all arms and 
there is a iirst-class fortress, containing an arsenal. 
Rawalpindi is the starting -jjoint of the cart-road to 
Murree, and the centre of trade with Kashmir. There is 
an annual horse fair. A Gordon mission college was 
opened in 1893. There are three high schools, a normal 
school, an industrial school, and schools for European 
boys and girls. There are eight printing-presses, issuing 
three newsi)apors. 

The district of Rawalpindi has an area of 4844 square 
miles. Population (1881), 820,612; (1891), 887,194. 
In 1901 the population was 780,080, showing a decrease 
of 12 per cent., compared with an increase of 8 per cent, 
in the preceding decade. Laud revenue and rates (1897- 
98), Rs. 11,38,686, the incidence of assessment l)eing 11 
annas j)er aero; cultivated area, 739,172 acres, of which 
58,111 were irrrigatod from wells, &c. ; number of iK)lice, 
1056; number of schools, 623, attended by 15,483 boys, 
l)oing 16*7 i)er cent, of the boys of school-going age ; 
death-rate (1897), 32*7 i^r thousand. The principal crops 
are wheat, millet, pulse, barley, maize, oil-seeds, and 
cotton. The district is traversed by the main line of the 
North-Western Railway, crossing the Indus at Attock, and 
also by a branch to the Indus at Kushalgarh for Kohat ; 
total length, 167 miles. Another branch roughly following 
the Indus, from Attock to Mari, was o|)ened in 1899. The 
two boundary rivers are navigable for 178 miles. 

The division of Rawau^indi lies in the north of the 
Punjab, between Lahore and Peshawar. It consists of 
the six districts of Sialkot, Giijrat, Gujranwala, Shahpur, 
Jhelum, and Rawalpindi. Total area, 20,738 square miles. 
Population (1891), 3,560,699; average density, 172i)erson8 
jjer square mile. 

Rawllnson, George (I 812 - 1902 ), English 

scholar and historian, was born at Chadlington, Oxford- 
shire, 23rd Novcinl)er 1812, being the younger brother of 
Sir Henry Rawlinson (7.V.). Having taken his degree at 
Oxford (from Trinity College) in 1838, ho was elected to 
a fellowship at Exeter College in 1840, of which from 
1842 to 1846 he 'w^as fellow and tutor. Ho was ordained 
in 1841 ; was Bampton lecturer in 1859, and Camden 
professor of ancient history from 1861 to 1889. In 1872 
ho was appointed canon of Canterbury, and after 1888 
he was rector of All Hallows, Lombard Street. In 1873 
he was appointed to the office of proctor in Convocation 
for the Chapter of Canterbury. He married Louisa, 
daughter of Sir R. A. Chermsido, in 1846. His chief 
publications are his translation of the History of 
Ifentdotus (in collaboration with his brother Sir Henry 
Rawlinson, and Sir Gardner Wilkinson), 1858-60 ; The 
Five Great Monarchies of tJte Ancient Eastern Worlds 
1862-67 ; Sixth Great Oriental Monarchy (Parthian), 
1873; The Seventh Great Oriental Monarchy (Sassanian), 
1876 ; Mantud of Ancient History^ 1869 ; Historical 
Illustrations of the Old Testament^ 1871 ; The Origin of 
NationSy 1877 ; History of Ancient Egypty 1881 ; Egypt 
and Bahylony 1885 ; HisUny of Phoeniday 1889 ; PaHhiay 
1893; Menwir of Major-General Sir H, C. Rawlinsony 
1898. He was a contributor to the Speaker^ s Com- 
nxntaryy the Pulpit Commentaryy Smith’s Dictionary of 
the Bibhy and various similar publications ; and he was the 
author of the article “ Herodotus ” in the ninth edition of 
the Encyclopaedia Britanniea, He died 7th October 1902. 

Rawlinson, 8lr Henty Oroswioko (l8io- 

1895), English soldier and Orientedist, was bom at Chad- 
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lington, Oxfordshire, on 11th April 1810. In 1827 he 
went to India as cadet under the East India Company ; and 
jifter six years’ life with his regiment as subaltern, during 
which time he had become proficient in the Persian 
language, he was sent to Persia in company with some 
other English officers who wore entrusted with the task of 
drilling and reorganizing the Shah’s troops. It was during 
the years he spent in Persia at this time that he was first 
attracted to the study of inscriptions, more particularly 
those in the hitherto undeciphered cuneiform character. 

In the course of the two years during which he was in its 
immediate neighboiirhood, he transcribed as much as he 
was able of the great cuneiform inscription in the Persian 
language on the rock at Behistun; but his exertions in 
this direction were temporarily checked by the friction 
between the Persian Court and the English Government, 
which ended in tlie departure of the English military 
officers from the Shah’s dominions. 

His experience and the ability he had shown in Persia 
gained him the appointment as |)olitical agent at Kandahar 
in 1840. In that capacity ho served for three years with 
conspicuous success, his ijolitical labours being as meri- 
torious as was his gallantry during various engagements in 
the course of the Afghan war ; for these he was rewarded 
by the distinction of C.B. in 1844. A fortunate chance, 
by which ho became personally known to the governor- 
general, led to his being appointed, at his own desire, as 
political agent in Turkish Arabia ; thus he was enabled to 
settle in Baghdad, where his official duties were sufficiently 
light to allow of his devoting much time to the cuneiform 
studies which so strongly attracted him. He was now | 
able, under considerable difficulties and with no small 
personal risk, to make a complete transcript of the 
Bohistiin inscription, which he was also successful in 
deciphering and interpreting. Having collected a^ large 
amount of invaluable information on this and kindred 
topics, in addition to much geographical knowledge gained 
in the prosecution of various explorations (including visits 
with Mr Layard to the ruins of Nineveh), he returned to 
England on leave of absence in 1849. He remained at 
homo for two years, in the course of which he received 
from various learned societies the lionour due to his 
achievements in connexion with the decipherment of 
Babylonian and Assyrian inscriptions; published, in 1851, 
his Memoir on the Behistun inscription ; and was promoted 
to the rank of lieubmLat-colonel. He disposed of his 
valuable collection of Babylonian, Sabatjan, and Bassanian 
antiquities to the Trustees of the British Museum, who 
also made him a considerable grant to enable him to carry 
on the Assyrian and Babylonian excavations initiated by 
Layard. In 1851 he returned to his post at Baghdad. 
The excavations were carried on under his direction with 
valuable results, among the most im;^rtant being the 
discovery of material that greatly contributed to the final 
decipherment and interpretation of the cuneiform character. 
An accident with which he mot in 1855 hastened his 
determination to return to England and devote himself to 
the elaboration of the knowledge he had gained by his 
researches, and consequently in that year he resigned his 
post in the East India Company. On his return to Eng- 
land the distinction of KC.B. was conferred upon him, 
and he was appointed a crown director of the East India 
Company. The remaining forty years of his life were full 
•of activity — political, diplomatic, and scientific — and were 
mainly spent in London. In 1858 he was appointed a 
member of the first India Council, but resigned in 1859 
on being sent to Persia as envoy extraordinary and 
minister plenipotentiary. The latter post he held only 
for a year, owing to his dissatisfaction with circiunstanccs 
connected with his official position there. Previously he 


had sat in Parliament as M.P. for Reigatc from February 
to September 1858; he sat again as M.P. for Froinc* 
1865-68. He was appointed to the Council of India 
again in 1868, and continued to serve upon it until his 
death. He was a strong advocate of the forward policy 
in Afghanistan, and counselled the retention of Kandahar. 
His views were more particularly expressed in England 
and RtLssia in the Eaat^ 1875. He was a Trustee of the 
British Museum from 1876 till his death. He was 
created G.C.B. in 1889, and a baronet in 1891 ; w^as 
president of the Geographical Society from 1874 to 1875, 
and of the Asiatic Society from 1878 to 1881 ; ancl 
received honorary degrees at Oxford, Cambridge, and Edin- 
burgh. He married, in September 1862, Louisa Caroline 
Harcourt Seymour, who l)ore him two sons and died in 
1889. He died in London on 5th March 1895. His 
published works, which were very largely concerned with 
his remarkable achievement in the transliteration and 
decipherment of the cuneiform character, and his equally 
remarkable geographical knowledge, include (exclusive of 
minor contributions to the publications of learned societies) 
four volumes of cuneiform in8cri])tions, published under 
his direction bet'ween 1870 and 1884 by the Trustees of 
the British Museum ; The Persian Cnneiform Inscri^dim 
at Jiehistnn^ 1846-51, and Outlive of the liutw'y of 
Assyria^ 1852, both reprinted from the Asiatic Society’s 
Journals; A Ctyrnmentary on the Cuneiform. Inscriptions 
of Babylon and Assyria^ 1850 ; Notes on the Early History 
of Baljylonia^ 1854; England and Russia in the Eaef^ 
1875. He contributed to the Encydopoidia Britannica 
(ninth edition) the articles on Baghdad, the Euphrates, 
and Kurdistan, and several other articles dealing with 
the East ; and assisted in editing a translation of Hero- 
dotus by his brother. Canon George Rawlinson. (n. f. s.) 


Rawlinsoni Sir Robert (1810-1898), English 
engineer and sanitarian, was born at Bristol on 28th 
February 1810. His father was a mason and builder 
at Chorley. Lancashire, and ho himself l>egan his engin- 
eering educatior by w^orking in a stonemason’s yard. 
In 1831 ho obtained emjdoyment under *11*880 Hartley 
in the engineer’s office at thii Liv(u*pool docks, and for 
four years from 1836 ho w’as engaged under Jtolxirt 
Stephenson as assistant resident engineer for the Blisworth 
section of what is now the London and North-Western 
main line from London to the North. Returning to 
Liverpool, he sixjiit son}© years as assistant surveyor to 
the corjwation — a position in which he doubtless had 
ample op|K)rtunities of studying tlic conne.xion lx?twcen 
dirt and disease — and then in 1844 w^oepted an engin- 
eering jK)st on the Bridgew’at(;r Canal. Three years later 
he returned to Liverpool, 1o superintend the design 
and construction of the famous brick arched ceiling in the* 
St George’s Hall, in succession to his friend H. L. Elmos, 
who was obliged to give uj) the w^ork in consiicjuence^ of 
illness that quickly proved fatal. During this period 
Hawlinson’s reputation as a saniUxrian had been growing, 
and wffien the Public Health Act w’as passed in 1848 hi? 
was appointed one of the first ins])ectors under it. In the 
course of his duty he had to insix^ct many of Ihe chief 
towns of England, and the reports he was obliged to make 
of the insanitary conditions he found brought him in many 
cases into great unpopularity with the niunicapal rulers 
whose shortcomings he exposed. Sc^ven years lati*r a 
wider field was opened to his energies. Early in 
popular feeling was so aroused by the wasfc of i c 
wi going on among the British troop m the ( riinea 
through disease, and by the mismanagermuit of the cam- 
paign; that the Aberdeen Ministry wius forced to rt;sign, 
and Lord Palmerston, who then became i>riine minister. 
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had to adopt vigorous measures for improving the 
condition of affairs. To this end a Sanitary Commis- 
sion, consisting of Rawlinson and two medical members 
(Dr Sutherland and Dr H. Gavin), was despatched, with 
full and absolute powers from the War Office, to do what- 
ever it thought would lead to better hygienic conditions in 
camp and hospital. The Commission reached Constan- 
tinople in March, and, by insisting on what now seem 
the most simple and obvious precautions, suc^eded 
within a few weeks in reducing the death-rate in the 
Levantine hos])itals from 42 to 2^ jjor cent. Passing on 
to the Crimea, it effected a similar improvement there, and 
by the end of the year the health of the whole British 
army in tlie field was oven lietter than it enjoyed at home. 
The lesson was not thrown away, and from that time 
forward sanitary measures were systematically adopted, not 
only by tlio British but also by other armies of the world, 
which resulted in a largo diminution of the death-rate 
from disease. Tlawlinson\s next groat public service, for 
which he was made C.B. in 1865, was in connexion with 
the distress caused in Lancashire by the collafise of the 
cotton-manufacturing industry consequent on the American 
Civil War. In 1863 it was suggested that, in order to 
provide employment for the starving operatives, the 
Government should start works of “utility, profit, and 
ornament,” and Uawlinson being sent to make an official 
investigation into the question, reported, after visiting 
nearly 100 towns, that million sterling might be 
advantageously expended in providing water-supply and 
drainage, forming streets, &c., in those places. The result 
was that the Treasury was authorized to advance £1,200,000 
(the amount was afterwards increased) at 3J jier cent, for 
carrying out such works, which proved of enormous public 
benefit. In 1866 he acted as chairman of the Boyal 
Commission on the Pollution of Kivers, and a few years 
later was appointed chief engineering ins^xictor to the 
Local Government Board ; on retiring from this position 
in 1888 was promoted to be K.C.B. In 1894 he served 
as president of the Institution of Civil Engineers. He 
died in London on 31st May 1898. (h. m. b.) 

RaiWtonstally a municipal borough (since 1891) 
of Lancashire, England, in the liossendalo parliamentary 
division, 12 miles south-east of Blackburn. Liberal Club 
buildings were erected in 1894, and the Grand Theatre in 
1899. Population (1881), 28,913 ; (1901), 31,052. 

Rayl0iffh, John William Stru^ 3bd 

Babon (1842 ), English physicist, was bom in Essex 

on 12th November 1842, being the son of the second 
baron. Going to Trinity College, Cambridge, he graduated 
'as senior wrangler in 1865, and obtained the first Smith’s 
prize of the year, the second being gained by I^ofessor 
Alfred Marshall He married in 1871 a sister of the Bight 
Hon. A. J. Balfour, and succeeded to the title in 1873. 
From 1879 to 1884 he was Cavendish professor of 
experimental physics in the University of Cambridge, 
in succession to Clerk Maxwell; and in 1887 ho accepted 
the post of professor of natural philosophy at the Royal 
Institution of Great Britain. His early mathematical 
and physical papers, written under the name of J. W. 
Strutt^ made him known over Europe; and his ix)wers 
rapidly matured until, at the death of Clerk Maxwell, 
ho stood at the head of British physicists, Sir George 
Stokes and Lord Kelvin alone excepted. The special 
feature of his work is its extreme accuracy and definite- 
ness ; he combines the highest mathematical acumen with 
refinement of experiment^ skill, so that the idea of rank- 
ing him as higher in one department another does 
not arise. His experimental investigations are carried 
out with plain and usually home-m^e apparatus, the 
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accessories being crude and rough, but the essentials 
thoughtfully designed so as to compass in the simplest 
and most perfect manner the specid end in view. A 
great part of his theoretical work consists in resurveying 
things supposed superficially to bo already known, and 
elaborating their theory into precision and completeness. 
In this way he has gone over a great portion of the field 
of physics, and in many cases has either said the last 
word for the time being, or else started new and fruitful 
developments. Possessing an immense range of know- 
ledge, he has filled up lacunae in nearly every part of 
physics, by experiment, by calculation, and by clear 
accurate thought. The following branches have especially 
felt his influence : — chemical physics, capillarity and 
viscosity, theory of gases, flow of liquids, photography, 
optics, colour vision, wave theory, electric and magnetic 
problems, electrical measurements, elasticity, sound, and 
hydrodynamics. The numerous scientific memoirs in 
which his original work is set forth are being collected in 
four largo volumes, under his own editorship. His most 
extensive single work is a book on Sound, which, in the 
second edition, has become a treatise on vibrations in 
general, and is one of the finest examples of a scientific 
treatise extant. His familiarity with the methods of 
mathematical analysis and a certain refinement of taste 
in their application have resulted in great beauty of 
form. His pa 2 )ers are often difficult to read, but never 
diffuse or tedious; his mathematical treatment is never 
needlessly abstruse, for when his analysis is complicated 
it is only so because the subject-matter is com^fficated. 
Of discoveries sujiorficially sensational there are few or 
none to record, and the weight of his work is for the 
most part only to bo appreciated by professed physicists. 
One remarkable discovery, however, of general interest, 
was the outcome of a long series of delicate weighings 
and minute experimental care in the determination 
of the relative density of nitrogen gas — undertaken in 
order to determine the atomic weight of nitrogen — 
namely, the discovery of argon, the first of a series of 
strange new substances, chemically inert, which occur, 
some only in excessively minute quantities, as con- 
stituents of the earth’s atmosphere (see the article Abgon 
in these new volumes, which is from his pen). He was 
also the author of the articles Optics and Wave Theory 
in the ninth edition of this Encyclopsedia. Lord Rayleigh 
has taken some interest in abnormal psychological investi- 
gations, and has long been a member and vice-president of 
the Society for Psychical Research. He was one of the 
few selected for admission to the Order of Merit instituted 
in connexion with the coronation of His Majesty King 
Edward VII. 

For a popular but authentic account of some of Lord BayloigVs 
scientifio work and discoveries, see an article by Sir Oliver Lodge 
in the Noiwml JReview for September 1898. 

RaJBflrraiip chief town of a department in the prin- 
cipality of Bulgaria, on the Bi41i-lom or Ak-lom, near a 
station on the railway from Rustchuk to Varna, 40 miles 
south-east of Rustchuk. Owing to evacuation by the 
Turks after the Russo-Turkish war of 1877, a large part of 
the town lapsed into ruin, but it is regaining its prosperity, 
and has a large agricultural and general trade. It 
possesses a magnificent mosque, built in 1614 by Ibrahim 
Pasha, but it is now in a partly ruined condition. Popu- 
lation (1892), 13,295. 

ReadjlngTi the county town and a municipal, parlia- 
mentary, and county borough and market town of 
Berkshire, England. It lies on the Kennet, just above its 
junction with the Thames, 36 miles by rail and 47 by 
river west of London. Its situation in a fertile vale, and in 
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proximity to the charming reaches of the upper Thames, 
has of late years made it a favourite place of residence ; 
and through the excellent railway accommodation provided 
by the Qreat Western, South-Western, and South-Eastern 
railways, it may be said to have been drawn into suburban 
London. The site of the old Hospice of St John is now 
occupied by the University Extension College, opened in 
1892, which, affiliated to Oxford University and with 
accommodation for 600 students, was the first attempt to 
popularize higher university education. Its agricultural 
dei>artment is particularly flourishing. The Lady Warwick 
Hostel, named after its founder, is an institution for 
instructing young women in the lighter branches of agri- 
culture — fruit and poultry-farming, and gardening. The 
Great Western Railway station, so long an eyesore to 
jiassengers, has been rebuilt, the lines relaid, and thereby 
the through express traffic greatly facilitated. The great 
biscuit manufactory of Huntley and Palmer has lately been 
much enlarged, and employs nearly .5000 hands. The 
extensive seed nurseries of Messrs Sutton, which vie with 
those of Erfurt and Quedlinburg in Germany, cover nearly 
10,000 acres, and are of world-wide renown. Adjoining 
the free library is a museum containing a collection of 
Romano-British antiquities from Bilchester. A public 
park 59 acres in extent, the gift of Mr G. Palmer, was 
opened in 1891. 

Besides its manufactures, which are in a flourishing 
condition, and embrace sauces, velvet, sacking, silk, 
ribbons, and tin boxes, Reading is also an im]X)rtant mart 
for corn and other agricultural produce. Reading returns 
only one member to Parliament since 1885, in which year 
the parliamentary borough was also extended. Area of 
municipal borough, 5878 acres; area of imrliainentary 
borough, 2441 acres. Population (1891), 60,054; (1901), 
72,214. 


Reading', a city of Pennsylvania, U.S.A., the 
capital of Berks county. It is situated in 40“ 20' N. and 
75* 55' W., on the east bank of the Schuylkill river, 
on the Schuylkill canal, and on the Pennsylvania, the 
Philadelphia and Reading, and the Wilmington and Northern 
railways, in the south-eastern jmrt of the state, at an alti- 
tude of 206 feet. Laid out on a fairly level site, the city 
is divided into sixteen wards, has a good water-supply, 
the works being owned by the city, is paved with asphalt, 
cobble-stones, and macadam, is sewered, and has a steam 
heating plant. Reading is an important manufacturing 
centre, esjKJcially of iron and steel. In 1900 it contained 
843 manufacturing establishments, with a total capital of 
$27,975,628. These employed 12,165 hands, and the 
product was valued at $36,902,51 1. Iron and steel goods 
were valued at $9,530,286, hardware at $1,611,268, and 
foundry and machine - shop products at $2,437,355, 
and cars and general shop construction and repairs at 
$6,315,128. Tobacco and cigars had a value of 
$1,683,466, fur hats, $1,133,688, and hosiery and knitted 
goods, $1,326,397. Reading contains also the principal 
workshops of the Philadelphia and Reoding Railway Com- 
})any. In 1899 the assessed valuation of real and personal 
projicrty was $43,480,679, the net debt of the city was 
$1,371,567, and the rate of taxation was $14*50 jier $1000. 
Population (1890), 58,661; (1900), 78,961, of whom 
5940 were foreign-bom and 534 negroes. 

Rechborg und Rothenloewen, 
Johann Bernard, Count von (1809-1899), 
Austrian statesman, sprang from a noble family which 
from the 12th century has held a prominent posi- 
tion in Swabia. At the time of the Revolution the 
fief had been divided between the modem kingdoms 


of Bavaria and Wiirtemberg, and his father, Count 
Aloys (1766-1849), was one of the foremost Bivarian 
statesmen during the first quarh^T of the 19th century, 
and took a great jjart at the celebrated Carlsbad Con- 
ferences. Count Johann, who w^as the second son, was 
destined for the Bavarian imblic service, his elder l)rother 
being a hereditary member of the Upijcr House in the 
Parliament of W iirtemberg. He was educattid at the univer- 
sities of Strasburg and Munich, but tlie part he took as 
second in a duel brought uix>n him thtj displeasiirt? of 
King Ludwdg, and at tlui age of twenty he transferred 
himself to the Austrian service. After holding various 
inferior diplomatic appointments, he was in 1843 sent as 
envoy to Brazil. He returned to Europe in 1847, and on 
the outbreak of the revolution in 1848 w’as of great ser- 
vice to Prince Metternich, w'hom lie accom|>aniod and 
assisted when, deserted by all his former friends, the aged 
statesman had to fly from Austria to England. In 1853 
he was apjKiinted civil coadjutor to Radotzky, who was 
governor of the Lombardo-Vcnetiaii kingdom — a very 
difficult post, owing to the jealousy with which he was 
regarded by the army. In 1855 he Avas made Austrian 
representative at, and president of, the Germanic diet at 
Frankfort. As a pupil of Metterniidi he would have 
wished to j 'reserve the good understanding with Pmssia 
which scorned thii necessary foundation for a conservative 
jiolicy ; he was, however, made the instrument for the 
anti-Prussian jK'licy of Buol ; this brought aliout constant 
<lis)>utes with Bismarck, at that timcj Prussian envoy at 
the Diet, which were 8hari>t*nod by Rcchberg’s choleric 
tcim|)er, and on one occasion nearly led to a duel. Bis- 
marck, however, lioth in his <lt‘spatches and Ids memoirs, 
always exjiressod a high apiireciation of Ids character and 
abilities. In May 1859, on the eve of the war with France 
and Sardinia, IlcchbtTg Avas chosen to succeed Buol as 
foreign minister. This jiost he lutld for five of the most 
eventful years of Austrian history. After the defeat of 
Magenta he accomjianied the emperor to Italy, and he had 
to meet the crisis caused by a war for which he was not 
responsible. He began the concessions to Hungary, but the 
chief influence in the Council soon jiassed to colleagues, 
esjiecially Bchmerling, with w^hose jxilicy hi5 was not in 
agreement. His attempts to establish a good understanding 
Avith Prussia were constantly frustrated, and in 1 863 he 
offered Ids resignation as a jirotest against the Fursteutag 
at Frankfort, which had been decided on without his 
knowdedge. The emperor refused to a»'cepi Ids resignation, 
and, unfortunately for his owm reputation, he did not insist 
on it, for it was the inconsistent and variable policy 
arising from the conflicting aims of different ministers 
which brought so many disasters on Austria. Bcchln'rg 
succeeded, indeed, in establishing a close co-o]ieration 
Avith I5russia in regard to the EIIkj duchies ; but this Avas 
very unpojmlar in Austria, whore it was said he had been 
made the dupe of Bisinaivk. He still Imped to establish a 
firm and jXTmanent alliance Avitli Prussia, but fur this ho 
had not sufficient influence, either in his own ndidstry or 
at Berlin ; and w’^hen his proj'osals for a customs uidoii 
were rejected by the Prussian ministry, his fall was in- 
evitabla He resigned in October 1 804, b^u trlling the 
RjHjedy outbreak of a w’ar which he had Itiiig striven to 
avert, and for AA'hi(;h he saw that Austria was not strung 
enough. From this time ho li\'od in compi(‘<o retirement 
till his death, Avhich took place, at Ids country house at 
BchAvechat in 1899. 


Sw also an article by FjHEPJUNi; in JyftMinaus Ihographischc 
JahrbucUr, Berlin, 1000; al.Mo her Kampf 'inii (he lorhirrHchoJl 
in Deutschland, ituttgart, 1808, by the san.c author -SvnKL. 
Die Begriindung des deiUschen Jiekhes and JiisM/.in k s hepctiofts 
ami JktniniHCtfUieH. (•*■ *''' / 

s. vni. -- 24 
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Recklinffliausenp a town of Prussia, province of 
Westphalia, 22 miles by rail north-west of Dortmund, with 
coal-mines, limestone quarries, brick-works, and manu- 
facture of linen, lamp-wicks, and tobacco, saw-mills and 
distilleries. Population (1885), 9199 ; (1900), 34,042. 

Reelusp Jean Jacques Eliste (1830- 

), French geographer, was born at 8ainte-Foy la 

Grande (Gironde), on 15th March 1830. He was the 
second son of a Protestant pastor, who had a family 
of twelve children, several of whom have also acquired 
some celebrity eitlier as men of letters, politicians, or 
members of the learned jwofeasions. His education, 
begun in llhenish Prussia, was continued in the Protestant 
College of Montauban, and comi>leted at the University of 
Berlin, where he followed a long course of geography under 
Karl llitter. Withdrawing from France in consequence of 
the events of Deceinljer 1851, he spent the next six years 
(1852-57) visiting the British Isles, the United States, 
Central America, and Colombia, losing no opi^rtunity of 
studying the physical features and economic conditions of 
these lands, and acquiring a practical knowledge of English, 
S|)anish, and several other £uro|)can languages. On his 
return to l^aris he contributed to the Rm\iue des Deux 
Momies, to the Tour du Monde and other serials, a large 
number of articles embodying the results of his geographical 
work. During the siege of Paris, Eeclus shared in the aero- 
static o|)orations conducted by M. Nadar, and also served 
in the National Guard, while as a member of the Associa- 
tion Nationale ties Pravaillours he published in the Cri 
du Peuple a hostile manifesto against the Government of 
Versailles in connexion with the Communist rising of 
18th March 1871. Continuing to serve in the National 
Guard, now in ojien revolt, he was taken prisoner on 
5th April, and on IGth Noveml)er sentenced to trans^iorta- 
tion for life; but, largely at the instance of influential 
deputations from England, the sentence was commuted in 
January IH72 to ]jerj)etual banishment. Thereupon, after 
a short visit to Italy, he settled at Clarens, in Svsitzerlaiid, 
where he resumed his literary lalwurs, and wrote nearly the 
whole of his great work, La Nonvelle G^Ofjraphie JJniver- 
La Terre et ha Hmnnves^ 19 vols. (1875-94), a 
stuix^ndous compilation, profusely illustrated with maps, 
plans, and engravings, and crowned with the gold medal 
of the Paris Geographical Society in 1892. An English 
edition appeared simultaneously, also in 19 vols., the first 
four by E. G. Havenstein, the rest by A. H. Keane. A 
preliminary work, entitled La Terre^ Deacriptimi des TMno- 
mimB de la Vie du Globe^ 2 vols., had already ajqieared 
in 1867-68, the two forming the most comprehensive 
geographical series ever issued in any language. Extreme 
accuracy and brilliant exix)sition form the leading charac- 
teristics of these, as of all the author’s writings, which thus 
possess permanent literary and scientific value. In 1882 
M. Reclus initiated the “Anti-Marriage Movement,” in 
accordance with wliich he allowed his two daughters to 
marry without any civil or religious sanction whatever. 
This step caused no little embarrassment to many of his 
woll-wiahers, and was followed by Government prosecutions, 
instituted in the High Court of Lyons, against the anar- 
chists, members of the International Association, of which 
M. Keclus and Prince Kropotkin were designated as the 
two chief organizers. The Russian socialist was arrested 
and condemned to five years’ iinpriaonnient, but M. 
Reclus, being resident in Switzerland, escai^ed the arm 
of French justice. After 1892 he filled the chair of 
comparative geography in the University of Brussels, 
and contributed several important mempirs to French, 
German, and English scientific journals. Amongst these 
may bo mentioned “ The Progress of Mankind ” (Contemp, 


Bev,^ 1896) ; ^^Attila de Gerando ” {Rev, O^ograph.^ 1898) ; 
“ A Great Globe ” {OeogropL 1898) ; “ L’Extrdme- 

Orient ” {Bid, Agniwerp Geo, Soc,^ 1898), a thoughtful study 
of the political geography of ^e Far East and its possible 
changes ; “ La Perse ” (Bui, Boc, Newdiaddoite^ 1899) ; 
“ La Ph4nicie et les Ph4niciens ” 1900) ; La Chim et 

la Diplomatie emopdenne (“ L’Humanit4 Nouvelle.” series, 
1900) ; LEnseignemmt de la Geographic (Instit Geograph, 
de Bruxelles, No. 5, 1901). 

R0Ci BCinkf a town of Monmouth county, New 
Jersey, U.S.A. It is at the head of navigation of the 
Shrewsbury river, on the Central of New Jersey and the 
Pennsylvania railways, in the eastern part of the state. 
Population (1890), 4146; (1900), 5428, of whom 608 
were foreign-born and 620 negroes. 

R0CiCftr, a watering-place and parish in the North 
Riding of Yorkshire, England, in the Cleveland parlia- 
mentary division, 8 miles north-east of Middlesbrough, with 
a station on a branch of the North-Eastern Railway. Its 
long range (from Tees to Saltburn, a distance of 10 miles) 
of firm sands has made it a popular summer resort. Race 
meetings are held on the racecourse here on Wliitsun 
Monday and Tuesday, and in August. Since 1894 the 
town has been governed by an urban district council. 
Population of the parish and urban district (1891), 2818. 
Population of area, extended in 1898 to include Coatham 
parish (1901), 7695. 

Redditchp a town and parish in the county of 
Worcester, England, in the Eastern parliamentary division 
of the county, 16 miles south-west of Birmingham by rail- 
way. The church of St Stephen was restored in 1894. 
Other places of worship have been rebuilt or enlarged. 
The Smallwood Hospital was erected in 1895, and the 
Smallwood Almshouses in 1897. Redditch is the centre of 
a district noted for its needles and fishhooks. The division 
of labour in the production of needles necessitates each 
passing through nearly twenty pairs of hands. Population 
of urban district (1891), 11,311 ; (1901), 13,493. 

Redirrave, Richard (1804-1888), English 
artist, was bom at Pimlico on 30th April 1804, and worked 
at first as a designer. He l)ecame a student in the Royal 
Academy Schools in 1826, and was elected an Associate in 
1840 and an Academician in 1851 (retired, 1882). His 
“ Gulliver on the Farmer’s Table ” (1837) made his reputa- 
tion as a painter. He began in 1847 a connexion with the 
Government Art Schools wliicli lasted for a long term 
of years, and among other posts he held those of inspector- 
general of art in the Science and Art Department, and art 
director of the South Kensington Museum. He was greatly 
instrumental in the establishment of this institution, and 
he claimed the credit of having secured the Sheepshanks 
and Ellison gifts for the nation. He was also surveyor 
of the Royal Pictures. He was offered, but declined, a 
knighthood in 1869. Redgrave was an assiduous painter 
of landscape md genre; his best pictures lieing “Country 
Cousins” (1848) and “The Return of Olivia” (1848), 
both in the national collection, “The Sempstress” (1844), 
“Well Spring in the Forest” (1865). He died on 14th 
December 1888. 

See F. M. Redguave, Richard Redgrave, C,R,, R,A,: A Memoir, 
compiled from his Diary, London, 1891. 

Rodorii chief town of arrondissement, department of 
Ille-et-Vilaine, France, 40 miles south-south-west of Rennes, 
on railway from Savenay to Landomeaii, on the right bank 
of the Vilaine above the confluence of the Oust, and on the 
canal from Nantes to Brest, The church of St Sauveur, 
formerly abbatial, has a fine 14th-century belfry with 
spire, and a plain 14th-century square tower, with rounded 
angles. The choir, with deambulatory and radiating 



chapels, forms one of the most romarkalSle ecclesiastical 
buildings of the 13th century in Brittany. One of the 
ancient tombs, partly destroyed during^ the Bevolution, is 
supposed to that of Francis I. The abbey has been 
converted into an ecclesiastical college. »Some 16th-cen- 
tury timbered houses have interesting carvings. French 
emery is manufactured on an extensive scale, and plate 
}K)wder, coal-tar, agricultural implements, and tanning 
represent other branches of industiy. The port is access- 
ible, at high tides, for vessels of 600 to 700 tons, and a 
line of railway connects the quays with the station. The 
port trahic, exclusive of coasting, amounted in 1900 to 
12,529 tons, of which 12,147 tons were carried in British 
vessels. Including coasting trade, the total iiiovcmciit was 
18,295 tons. Population (1886), 4847; (1896), 5599. 

Redonda. See Antigua. 

RodondolSii a towm of 8]min, province of l^ontc- 
vedra, to the north-east of Vigo, in a bend of the estuary 
of that name ; it is a station on the Oronse Vigo and Poii- 
tevedra lines. Population, 11,399 in 1887 and 10,966 
in 1897. The river is only accessible for small coasting 
vessels. The town has a fine square, regular clean streets, 
markets, a casino, convents, and interesting parish churcli. 
The railway viaducts are fine structures, ninning actually 
over the town. In the neighbourhood are ruins of several ] 
feudal castles, and the fine hall of Marquess Vega de 
Armijo. 

Red rut h| a market-town and urban district, Corn- 
wall, England, in tlio (kniborne parliamentary division, 
about 9 miles "west of Truro by rail. This is the chief 
mining town of the county, and the bulk of its |)oj)U- 
lation is engagcjd in tlie tin mines or at the numerous 
tin-streaming works. Among modern public buildings 
an* a mining exchange (1880), science and art school 
(1883), Liberal hall (1880), and Primitive Methodist 
chapel (1888). In 1895 Mr Passmore Edwards erected a 
public free library, at a cost of £2000. I^opulation of 
the urban district (1881), 9335; (1901), 10,451. 

Rod 80 d« — The lied Sea is a narrow^ stri]i of water 
cxtimding south-south-east from Suez to the Strait of Bab- 
el-Mandeb in a nearly straight line, and separating the 
coasts of Arabia from those of Egyi»t, Nubia, and Abys- 
sinia. Its total length is about 1200 miles, and its breadth 
varies from about 250 miles in the southern half to 130 
miles in 27” 45' N., whore it divides into two parts, the 
Gulf of Suez and the Gulf of Akaba, separated from inich 
other by the ]xuiinsula of Sinai. 

The Gulf of Suez is shallow^ and sloyKis regularly down 
to the northern extremity of the Bod Sea basin, w^hich 
has a maximum dej)th of 640 fathoms, and then 
DeptbM. ^ gQ fj^thoms goes down to 1 200 

fathoms in 22” 7' N. The Gulf of Akaba is separated 
from the Bed Sea by a submarine bank only 70 fathoms 
from the surface, and in 28” 39' N. and 34” 43 E. 
it attains the considerable depth of 700 fathoms. South 
of the 1200-fathom depression a ridge rises to 500 
fathoms in the latitude of Jedda, and south of this again a 
similar depression goes down to 1190 fathoms. Through- 
out this northern part, t.e», to the banks of Suakin and 
Farisan in 20” N., the 100-fathom lino keeps to a belt 
of coral reef close inshore, but in lower latitudes Ihe 
shallow coral region, 300 miles long and 70 to 80 miles 
across, extends farther and farther seaward, until in the 
latitude of Hodeida the deep channel (marked by the 
100-fathom line) is only 20 miles broad, all the rest of 
the area being dangerous to navigation, even for small 
vessels. In the middle of tho gradually naiTowing channel 
three dej)res8ions are known to exist ; soundings in two of 


those are: 1110 fathoms in 20” N. and 890 fathoms 
in 16” N., a little to the north of Massawa. To tlie 
north-west of the volcanic island of Zobayir the depth is 
less than 500 fathoms ; tho bottom of the diannel rises to 
the 100-fathom lino at Hanish Island (also volcanic), them 
shoals to 45 fathoms, and sinks again in alx)ut the latitude 
of Mocha in a narrow channel which curves wcstw'ard 
round the island of Perim (depth 170 fathoms), to lose 
itself in the Indian Ocean. This western channel is 10 
miles wide in the Strait of Bab-el-Mandeb ; the eastern 
channel of the strait is 2 miles broad and 16 fathoms deep. 

Murray estimates the total area at 158,750 square 
miles, and its volume at 67,700 cubic miles, giving a 
mean depth of 375 fathoms. Karstens gives 
the area at 448,810 square kilometres (130,424 yotume^ 
square geographical miles) and the volume at Mdm§ao 
206,901 cubic kilometres (32,413 cubic geogra- 
phical miles), which gives a mean depth of 252 fathoms. 
Both these computations, however, were made bt^fore tho 
date of the Austrian exploring ex[)cdition8 (1896--98). 
Bludau^s measurements give the total area draining to the 
Bed Sea at about 255,000 siiuare geographical miles. 


The Red Sea is formed by a lino of fracture, probably dating 
from Pliocene times, crossing the centre of a dome of Archieati 
rocks, on both Hanks of which, in Kgypt and Arabia, 
rest Secondary and Tertiary deposits. The granite 
rocks fonning the nore of the dome appear at the surface on the 
Red Sea coast, at the western end of the transverse line of heights 
crossing El Nejed (see Akabia). Along the line of fracture 
traces of volcanic activity are frequent ; a group of volcanic 
islands occurs in 14*' N., and on Jehel Tcir, farther north, a 
volcano has only recently become extinct. The margin of the Red 
Sea itself consists, on the Arabuin side, of a strip of low plain 
backed by ranges of barren bills of coral and sand formation, and 
hej’c and there by mountains of considerable height. The greater 
elevations are for the most part formed of limestones, except in 
the south, where they arc largely volcanic. Tlio coasts of the 
(tulf of Akaba are steep, with numerous coral reefs on both sides. 
On tho African side there are in the north wide stretches of 
desert plain, which towards tho south rise to elevated tablelands, 
and ultimatclv to the mountains of Abyssinia. The shores of the 
Red Sea are little indented ; good harbours arc iilinwt wanting in 
the desert regions of the north, while in the south the chief inlets 
arc at Massawa, and at Kamaran, almost directly oi>positc. Coral 
formations are abundant ; immense reefs, both harrier and fring- 
ing, skirt both coasts, often enclosing wide channels between 
reef and tho laud. The reefs on the eastern side arc the more 
extensive ; tliey occur in places as mu(;h as 25 mihis from the laud. 
It has Jong been known that tho whole Rerl Sea area is under 
going gradual elevation, and much lius been done in recent years 
in investigating the levels of raised beaelies found in dilleient 
localities, hut our knowledge is not yet suliicicntly complete to 
justify general statements as to the nature and piogress of tliosc 

iiiovcuHmts. o -v 

In the northern part, down to almost 19 JN., the prevailing 
winds are north and north-west. The middle n*gioii, to 11 -16 N., 
lias variable winds in an area of Imv barometric, jires- 
sure, while in tho southern Red Sea south-east and 
east winds jirevail. From June to August the north- 
west w’ind blows over tlie entire area ; in Sojitcmlier it retreats 
acain as far as 16° N., south of which the winds arc for a time 
variable. In the Gulf of Suez tlie we.sterly, or ‘ l<.gyi.tian, 
wii.a occurs frequently during winter, «,nirl.njos l.lowing wte 
violence, and generally Bncomi»nied by ft>g and <|loud« o* 
Strong north-north-esst winds i.rcvail m the (ndf 
the grater }»rt of the year ; they are weakest m 
sometimes giving place at that season to 

fine weather and near the eoaats, land and sen breeze a ■ • 

in all latitudes-in some jdaces strongly .,,,1* 5:3 

temperature and great relative humidity make the ‘‘‘""‘W 

of the Bed Sea one of the most disagreeable ,, 

The mean annual temiK-rature of the to 84- n 

head is 77“ F. ; u risi's t.. 80' in i.„r. 

IG” N., and drops again to 82“ at tlie ‘^trai* " • ' Temper- 

€‘1-Mandeb. Daily variations ol tciniK*ratim aie 
ohsi^rvablo to a depth of over 50 fathoms. .j TTfryo- 

^t^ 1. on the wiole. higher “ gii, 



188 R E D W I N 

falling rapidly from sonth to north. The waters of the Gulf of 
Akala are Warmer towards the Arabian than the Sinai coasts ; a 
uniform temperature of 70*2'* is observed at all depths below 270 
fathoms. 

The salinity of the waters is relatively great, the highest re- 
corded being 42*7 per mille (Gulf of Suez), and the lowest 36*2 
(Perim harbour). The distribution is, speaking 
da/ a rjTm g 0 ne|.j|lly^ the opposite to that of temperature ; salmity 
increases from the surface clownwards, and from the south north- 
wards, and it is greater towaids the westeni than the eastern side. 
This statement holds good for the Gulf of Suez, in which the 
water is much saiter than in the oiuiti sea ; but in the Gulf of 
Akaba the distribution is exceedingly uniform, nowhere differing 
much from an average of 40*6 per iiiillo. 

The movements oi the waters are of great irregularity and com- 
plexity, rendering navigation difficult and dangerous. Two 
‘ features stand out with special distinctness: the ox- 

ClrcttlM- ciinngo of water between the Red Sea and the Indian 
r/oa. Ocean, and the tidal streams of the Gulf of Suez. 
P’rom the observations of salinity it is inferred that a surface cur- 
rent flows inwards to the Red Sea in the eastern channel of the 
Strait of llab-ol -Mandeb, while a current of very salt water flows 
outward to the Indian Ocean, through the western channel, at a 
dofith of 50 to 100 fathoms from the surface. In the Gulfs of Suez 
and Akaba, almost the only part of the Red Sea in which tidal 
plienomcna are well developed, a sharply defined tidal circulation 
IS found. £] 8 ewh 6 |;e the surface movements at least are controlled 
by the {wcvailing winds, which give rise in places to complex 
“transverse** currents, and near the coasts are modified by the 
channels enclosed by the eoral reefs. During the firevaletice of 
the north and north-west winds the surface level of the northern 
part of the Red Sea is depressed by as much as 2 feet. The great 
evaporation going on from the surface probably causes a slow 
vertical circulation in the depth, the saiter colder waters sinking, 
and ultimately escaping to the Indian Ocean. Extensive collect 
tiona 'of the deposits forming the bed were made by the expedi- 
tions ^ the Austrian ship Pola (1896 and 1898). Those have 
beeu subyMtea to analysis by Dr K. Natterer, whose conclusions, 
however, nave been disputed by a number of other investigators. 
The drailed reports on the zoological collections of the Pola ex- 
l>editions have not yet been published, but their examination has 
already shown that certain well-defined districts are extremely 
rich in plankton, while others arc correspondingly poor ; and it 
appears that the latter occur in districts surrounded by currents of 
relatively low temperatures, while the richer parts are w^hero the 
movements of water are blocked by irregularities in the eoast-lino. 

AiTTHoiiiTiEs. — A. IssEL. Moffoloffia e genesi del Mar Jto9so, 
Saggw di Paleogcograjia, Congresso Geogr. Ital. Florence, 1899. 
— Die Koralleurife der SinaiSalbinsel. AbhandL Math.-phys, 
Qt9tlL IPiss, vol. xiv, Leipzig, Meteorological Charts of 

tht JRed Sea, Meteorological Office. 1895. — Report of the Voyage 
efihe Russian Corvette “ VUiaz." 1889, — JBeriehte der Cominis- 
sion far Oceanographische Forschnngen, 6 th series, 1898, aus dom 
LXV, Bande der iJenkschrifUn der K.K. Akademie der IVissen- 
sehaftm, Vienna. — Also various notes and preliminary reports in 
the Sitznngshcriehie of tlie Vienna Academy of Sciences. — Report of 
the Voyage of H,M,S. Challenger y'' “Oceanic Circulation,” p. 30. 
— Hanm. Klimatologie^ vol. iii. p. 76. 1897. (h, n. d.) 

Rad WInzr, a city of Minnesota, U.S.A., capital 
of Qoodhiio county. It is on the west bank of the 
Mississippi, at the head of Lake Pepin, in the south-eastern 
part of the state, at an altitude of 685 feet. It is irregu- 
larly laid out, and has a water-supply and sewerage system. 
It is on the Chicago, Milwaukee, and St Paul, the Duluth, 
Wing, and Southern, and the Chicago Great Western 
railways. It contains lumber and flour mills, furniture 
factories, and other industries. It is an important shipping 
point for grain. Population (1890), 6294 ; (1900), 7525, 
of whona 2154 were foreign-born. 

Reedp Thomas Brackett" (I 839 ~i 902 ), 

American lawyer and statesman, was born at Portland, 
Maine, 18th October 1839. He graduated from Bowdoin 
College and practised law in his native state. A 
Kepublican in politics, he served in the legislature and 
in other capacities in the state, and in 1876 was elected 
to the National House of Representatives, where he 
remained continuously till his voluntary withdrawal 
from public life in 1899. In 1885 ho was formally 
recognized as the leader of his party in the House, and 
in 1889, 1895, and 1897 he was elected Speaker. His 
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most conspicuous achievement was the modifleation of the 
procedure of the House so as to facilitate legislation. 
Despite violent opposition, he forced through in 1890 a 
rule under which “constructive absence” (t.e., the mere 
refusal to vote) cannot be employed to break a quorum. 
The Arm, and even arbitrary, measures he used to prevent 
filibustering caused him to be designated popularly as the 
“Czar.” Upon his retirement from public life he took up 
the practice of law in New York City. 

Raevap Henry (1813-1895), English publicist, 
younger son of a well-known Whig physician and writer of 
Norwich, and nephew of Mrs Sarah Austin, was born at 
Norwich on 9th September 1813, and educated at the 
grammar school there under Edward Valpy. During his 
holidays he saw a good deal of the young John Stuart 
Mill In 1829 ho studied at Geneva and mixed in 
Genevese society, then very brilliant, and including the 
Sismondis, Huber, Bonstetten, De Candolle, Rossi, Kras- 
inski (his most intimate friend), and Mickiewicz, whose 
Faria he translated. During a visit to Loudon in 1831 
he was introduced to Thackeray and Carlyle, while through 
the Austins he made the acquaintance of other men of 
letters. Next year ho was lancS in Paris, meeting Victor 
Hugo, Cousin, and Scott. He travelled in Italy, sat under 
Schelling at Munich and under Tieck at Dresden, became in 
1835-36 a frequenter of Madame de Circourt’s salon, and 
numbered among his friends and acquaintances Lamartine, 
Lacordairc, De Vigny, Thiers, Guizot, Montalembert, ancl 
De Tocqueville, of whose books, Dinvocratie en Amiruixui 
and the Ancien Rigirm^ he made standard translations 
into English. In 1837 he was made clerk of ap}>eal and 
then registrar to the judicial committees of the Privy 
Council. From 1840 to 1855 he “exhaled hi.s soul” in 
newspaper articles, mainly for Tiima^ his close touch 
with men like Guizot, Bunsen, Lord Clarendon, and his 
own chief at the Privy Council Office, Charles Qreville, 
enabling him to write with authority on foreign policy 
during the critical period from 1848 to the end of the 
Crimean War. His services assisted largely in making 
Tlve Times the most authoritative exponent of inter- 
national policy among the journals of Europe. Reeve 
calculated that he wrote between two and three thousand 
articles for this pajier alone, and received over thirteen 
thousand pounds for them. Upon the promotion of Sir 
George Cornewall Lewis to the Cabinet early in 1855, Reeve 
was asked by Longman to edit the April number of the 
Edinfmrgh Review^ to which his father had been one of 
the earliest contributors, and in the following July he 
became the editor. He soon abandoned daily journalism. 
He had already been an occasional contributor both to the 
Quarterly and to the Edinburgh Revieio^ and he maintained 
the Whig traditions of the latter for over forty years with 
undeviating loyalty. His friendship with the Orlcanist 
leaders in France survived all vicissitudes, but he was 
appealed to for guidance by successive French ambassadors, 
and was more than once the medium of private negotiations 
between the English and French Governments. In April 
1863 he published what was perhaps the most important 
of his contributions to the Edinburgh — a searching review 
of Kinglake's Crimea; and in 1872 he brought out a 
selection of his Quarterly and Edinburgh articles on 
eminent Frenchmen, entitled Royal amd Republican 
France, Three years later appeared the first of three 
instalments (1875, 1885, and 1887) of his edition of the 
famous Memoirs which Charles Greville had placed in his 
hands a few hours before his death in 1865. A purist 
in point of form and style, of the school of Macaulay and 
Milman, Reeve outlived his literary generation: he had 
little in common with the views of Carlyle, Ruskin« 
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Morris, Darwin, and Spencer, and he became eventual^ 
one of the moat reactionary of old Whigs. Yet he eon- 
tinued to edit and ui>on the whole to maintain the 
reputation of the Edinburgh until his death, which took 
place at his seat of Foxholes, in Hants, on 2l8t October 
1895. He had been elected a member of “The Club” 
in 1861, and was made a D.C.L. by Oxford University 
in 1869, a C.B. in 1871, and a corresponding member 
of the French Institut in 1865. A striking iwinegyric 
was pronounced upon him by his lifelong friend, the Due 
d’Aumale, before the Acad^mie des Sciences in November 
1895. His Memoirs and Letters (2 vola., with portrait) 
were admirably edited by Prof. J. K. Laughton in 1898. 

(t. SB.) 

Reeves, John Sims (I 8 I 8 - 1900 ), English 

vocalist, was born at Woolwich, 26th September 1818, and 
received his musical education from his father, a musician 
in the Royal Artillery. At the age of fourteen he had 
progressed so far as to be appointed organist of North 
Cray church, and could play the oboe, bassoon, violin, 
and violoncello. In spite of those various musical gifts, 
he seems to have studied medicine for a year, but changed 
his mind when he gained his adult voice : it was at first 
a baritone, and he made his earliest api)carancc at New- 
castle in 1839 in various baritone parts. He studied 
with Hobbs and T. C(^oke, and, his voice having become a 
tenor, lie api^ared under Macready’s management at Drury 
Lane (1841-43) in subordinate tenor jiarts in Purcell’s 
Khuj Arthur^ Der Freuchiitz, and Acis and Galatea, 
when Handel’s jiastoral was mounted on the stage with 
Stanfield’s scenery. Four years were siient in study on 
the Continent, under Bordogni in Paris and Mazzucato 
in Milan, and his dc^but in Italian o[)era was made at the 
Scala as Edgardo in Luda, He rcap])earod in London 
in May 1847, at a benefit concert for Vincent AVallace, 
and at one of the Ancient Concerts in the following month, 
his career on the English o|)erati(j stage beginning at 
Drury Lane in December 1847 in Lucia, under the con- 
4luctorship of Hector Berlioz. In Balfe’s Maid of Honour 
he created tlie jiart of Lyonnel in the same season. In 
1848 he went to Her Majesty’s Theatre, singing in Linda 
di CJiamounix ] and in the autumn of that year, at the 
Norwich Festival, made a great sensation in “ The enemy 
said,” from Israel in Egypt, a song with which he was 
identified for many years, and in which the finest qualities 
of his ringing voice could bo appreciated. From his 
first ap|)earance at the Sacred Harmonic Society in the 
following November he was recognized as the leading 
English tenor ; and in the stock oratorios, as w^ell as in 
Costa’s Eli and Naainan, the tenor jiarta in both of 
which were written for him, his great artistic gifts were 
at once recognized by the imblic. His first Handel 
Festival was that of 1857, and the effect of his wonderful 
declamation in the Crystal Palace was a main attraction 
of this and of many subsequent festivals. His retirement 
from public life, at first announced as to take place in 
1882, did not actually occur till 1891, when a farewell 
concert for his benefit was given at the Albert Hall. His 
savings were invested in an unfortunate sjjeculation, and 
he was compelled to reappear in jmblic for a number 
of years. As a lesson in the art of declaiming words, 
even after his voice hail become a mere thread, these 
appearances were valuable to young singers, but they had 
little or no musical significance; and tliat they did not 
lower the prestige ho enjoyed for so long is a testimony 
to the jKiw'er he had formerly exercised He died at 
Worthing, 25th October 1900. (j. a. f. m.) 

R«fi»rmecl Episcopal Church, The, a 

small community, with branches in the United States, 


Great Britain, and Canada, was established in 1873 by Dr 
Cummins, who had just resigned his office as assistant- 
bishop of Kentucky in the Protestant Episcopal Church in 
the United States. Dr Cummins (then canonically under 
suspension and unable to perform any episcopal act) con- 
secrated a bishop to assist him, and through this succession 
the Reformed Episcopal Church claims to derive historically 
valid orders. Its supreme authority is vested in a General 
Synod, in which the laity are represented. Each congrega- 
tion is self-governing. Tlie distinguishing characteristics 
of the Church are indicated in its revised version of the 
English Prayer-Book, in which everything that might be 
construed as “ sacerdotal ” is eliminated. In Groat Britain 
and Canada it is reported that there are 35 congregations, 
with 2200 communicants, and in the United States 92 
congregations, with 9500 communicants. 

Cf. ELDRinoK, Origin, Orders, Organization, aiui irorahip of 
London. Perlodioals: IFork and Worship, Loudon. 
Evangelical Episcopalian and Episcopal Eecorder, U.S.A. 


Refrilirerating: and Ice-Making 

Machinerya — Refrigeration is the cooling of a body 
by tlie transfer of a portion of its heat to another and 
therefore a cooler body. For ordinary temjicraturcs it is 
performed directly with water as the cooling agent, especi- 
ally when well water, which usually has a temperature of 
from 52“ to 55“ Fahr., can be obtained. There are, how'- 
ever, an increasingly large number of cases in w^hich 
temperatures below that of any available natural cooling 
agent arc reijuircd, and in these it is necessary to resort 
to machines which are capable of producing the required 
cooling effect by taking in heat at low temperatures and 
rejecting it at temperatures somewhat above that of the 
natural cooling agent, which for obvious reasons is gener- 
ally water. The function of a refrigerating machine, there- 
fore, is to abstract heat at a low temperature and rejeiit it 
at a higher one. 


This involves the expenditure of a quantity of work W, the 
amount in any particular case being found by the equation 
W = Q2-Q,, where W is the work, expressed by its otpu valent in 
British thermal .aitts ; Qj the quantity of heat, also in B.T.U., 
given out at the higher temperature T.^ ; and Q, the heat taken in 
at the lower tenqicraturo T^. It is evident that the discharj^d 
heat Qs is equal to the abstracted heat plus the work expenmd, 
seeing tliat the work W, which causes the rise in temperature from 
Tj to Ta, is the thermal equivalent of the energy actually exiiended 
in raising the temperature to the level at which it is rejected. The 
relation then between the work expended and the actual cooling 
work performed denotes the efficiency of tlie prcicess, and this is 

expressed by - - ; but as in a perfect refrigerating machine 

Vo — Vi 

it is understood that the whole of the heat Q, is taken in at the 
absolute tcmiicrature T„ and the wliole of the heat is rejected 
at the absolute temporaturo To, the heat quantities arc proportional 

to the temperatures, and the expression gives the ideal co- 

efficient of performance foranv stated temperature range, whatever 
working substance is used. These coefficients for a number of cases 
met with in practice are given in the following table. They show 

Taulb I. 


Ti. 

Temperature at 
which Heat is 
oxtractefi in 
Degrees Fahr. 


Temperature at whicli Heat is riliectMl in 
Degrees Fahr. 



.'iO*. 

’ «0*. 

70*. 

80". 

OO". 

7*5 

6*4 

6-6 

h'Q 

4-5 

9*2 

7-7 

C-6 

CrS 

5-1 

11*7 

9-4 

7-8 

G-7 

6*9 

160 

j 12-0 

9-6 

8-0 

6*8 

24 -.5 

1 16-3 

12*2 

9-8 

8 ‘2 

50-0 

26-0 

16-7 

12*5 

10*0 


100 ^ 

4-1 
4-6 
6 '2 
fi-O 
7*0 
K'3 


in all 0.SC8 the heat ertraetol .•xcce^ds l>y "’"‘7 
eat expended. As an instance, when heat is taken in at 0 and 
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rejected nt 70®, a perfect refrigerating machine wou]4 abstract 6 *6 
times as much heat as the equivalent of tha'^rgy to be applied. 
If, however, the heat is to be rejected at 1(W*, then the ooeihcieut 
is reduced to 4*6. , . 

Bj examining Table I. it will be seen how irntfortant it is to 
reduce the temperature range as much as possible, in order to 
obtain the most economical results. No actual refrigerating 
madbiine does, in fact, take in heat at the exaet temperature of the 
body to be cooled and reject it at the exact temperature ol the 
cooling water, but, for economy in working, it is of great importance 
that the differences should bo as small as |H)8sible. 

There are two distinct classes of machines used for 
refrigerating and icc-niaking. In the first refrigemtion is 
produced by the expansion of atmospheric air, and in the 
second by the cvai>oration of a more or leas volatile 
liquid. 

Cf^nipressednitr Machines. — compressed-air refrigerating 
machine consists in its simplest form of three essential parts 
— a compressor, a compressed-air cooler, and an expansion 
cylinder. It is shown diagrammatically in Fig. 1 in con- 
nexion with a chamber which it is keeping cool. Tlie com- 
pressor compresses fiir from the room, the work it expends 



being converted into heat. The com])re8sed air, leaving the 
compressor at the temperature Tg, passes through the cooler, 
where it is cooled by means of water, and then is admitted 
to the Gxjiansion cylinder, where it is expanded, performing 
work on the piston, to atmospheric pressure. The heat 
equivalent of the mechanical work performed on the piston 
is abstracted from the air, which is discliarged at the 
temiieraturo T^. This temperature Tj is necessarily very 
much below the temperature to be maintained in the room, 
l)ecauso the cooling effect is produced by transferring heat 
from the room or its contents to the air, which is thereby 
heated. The rise in temiiorature of the air in its passage 
through tlie room is, in fact, the measure of the cooling 
effect produced. If such a machine could be constructed 
with reasonable mechanical efficiency to compress the air 
to a temperature but slightly above that of the coeding 
water, and to cxi)and the air to a temijeraturo but slightly 
below that recpiired to be maintained in the room, we 
should of course get a result approximating in efficiency 
somewhat nearly to the figures given in Table I. Unfor- 
tunately, however, such results cannot be obtained in 
practice, because the extreme lightness of the air and its 
very small beat ca^mcity (which at constant pressure is 
•2379) would necessitate the employment of a great 
volume, wdth extremely large and mechanically inefficient 
cylinders and apparatus. A pound of air, representing 
about 12 cubic feet, if raised 10° Fahr. will only take up 
about 2*4 B.T.U. Consequently to make such a machine 
mechanically successful a comparatively small weight of air 
must bo used, and the temperature difference increased ; 
in other words, the air is discharged at a temiieraturo very 
much below that to he maintained in the room. 

This theory of working is founded on the Carnot cycle for a perfect 
heat motor, a perfect refrigerating machine being simply a reversed 


hasl motor. Another theory involves the use of the Stirling 
ri&tnerator, which, as is well known, was proposed in oonnexion 
with the Stirling heat engine. The air machine invented by 
Dr A. Kirk in 1862, and described by him in a paper on the 
“Mechanioal Production of Cohr* (iVoc. /nsl. C.Jl. vol. xxxvii. 
1874, p. 244), is simply a reversed Stirling air engine, the air 
worl^g in a closed eyole instead of being actually discharged into 
the room to be ooolod, as is the usual practice with ordinary 
compressed-air xpaohines. Kirk's machine was used commercially 
with success on a fairly large scale, chiefly for ice-making, and it is 
recorded that it produced about 4 lb of ice for 1 lb of coal In 
1868 Mr J. Davy Postle read a pajier before the Royal Society of 
Victoria, suggesting the conveyance of meat on board ship m n 
frozen state % means of refrigerated air, and in 1869 bo showed 
by experiment how it could be done ; but his apiiaratus was not 
commercially developed. In 1877 a compressed-air machine was 
designed by Mr J. J. Coleman of Glasgow, and in the early part 
of 1879 one of his machines was fitted on board the Anchor liner 
Circassia^ which successfully brouglit a cargo of chilled beef from 
America — the first importea by tlie aid of refrigerating machinery, 
ice having been previously used. The first successful cargo of frozen 
mutton from Australia was also brought by a Bell-Coleman machine 
in 1879, and from this period the practical application of refrigerating 
machinery in this country received a ^eat impetus. In the Bell- 
Ooleman machine the air was cooled during compression by means 
of an injection of water, and further by being brought into contact 
with a shower of water. Another, perhaps the principal, feature 
was the interchauger, an apparatus wliereby the compressed air was 
further cooled liefore expansion by means of the comparatively cold 
air from the room in its |>assage to the compressor, the same air 
being used over and over again. The object of this interchanger 
w*as not only to cool the compressed air before expansion, but to 
condense part of the moisture in it, so reducing the quantity of ice 
or snow produced during expansion. A full description of the 
machine may be found in a I'lapcr on Air-Rofrigerating Machinery " 
by Mr Coleman {Proe. Jnst. C.E. vol. Ixviii. 1882). At the 
}wescnt time the Bell-Coleman machine lias practically ceased to 
exist. In such compressed-air machines as are now made there is 
no injection of water during compression, and the compressed air 
is cooled in a surface cooler, not by actual mixture vrith a shower 
of cold water. Further, though tlic interchanger is still used by 
some makers, it has been found by experience that, with pro])erly 
constructed valves and passages in the expansion cylinder, there is 
no trouble from the formation of snow, when, as is the general 
jiractice, the same air is used over and over again, the compressor 
taking its supply from the insulated room or compartment. So 
far 08 the air discharged from the expansion cylinder is concerned, 
its humidity is precisely the same so long as its temperature and 
pressure are the same, inasmuch as when discharged from the 
expansion cylinder it is always in a saturated condition for that 
temperature and })re8sure. Tlie manufacture of compressed-air 
inacnincs has }>ractically been ccnfiiied to Great Britain. 

In an actual machine the air is compressed to about 65 It) 
absolute, and its lemjierature is then about 300® Fahr. With 
cooling water at 60® and without an interchanger it will enter 
the expansion cylinder at about 70®, and after expansion will he 
cooled to about 70" below zero. The power given off in cxiuinsion 
is utilized for driving the compressor, the balance over and above 
that restored in expansion being applied either by a steam engine 
coupled to the machine or by some other source of jwwer. With 
such a machine the ideal coefficient of performance is about 1, 
but the acrtual coefficient will be about g, after allowing for the 
losses incidental to working. Moisture, from which atmospheriu 
air is never free, exercises an important effect in llie working of 



Kia. 2 -Compressed-Air Refrigerating Machine. 


compressed-air machines. Even when the same air is used over 
and over again, moisture is abstracted from the cold room and its 
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oontente, tnd the bulk of this muat be got rid of in the macliinefl, 
either in the form of water or of ice. A steam-driven compressed^ 
air machine in a simple form is shown in Fig. 2. It consists of a 
compressor A, air coolers BB, an ex{>ansion cylinder C, and a 
steam engine F. Air, drawn into the compressor at D, is com- 
pressed to about 50 lb per square inch above the atmosphere, and 
then iiasBcd through the coolers BB, which are constructed like 
the surface condenser of a steam engine, tlte cooling water being 
pumped through the tubes and the air being on the outside? 
In tne coolers it loses a portion of its moisture, which is con- 
densed and runs of!' as water, and it then passes into the expansion 
cylinder C, where it is cut otf at about one-third of the stroke and 
expanded behind a piston, thus giving back a jicrtion of the 
power expended in compression. Tlio thermal equivalent of the 
i»ower given off on the piston, less an allowance for losses, is taken 
from the air, and the cold expanded air is discharged at K, to lie 
utilized in the desired manner. The difference between the power 
expended in compression and that restored in expansion, jjIus the 
friction of the machine, is supplied by means of the steam engine 
F coupled to the crank-shaft. In the figure the expansion cylinder 
is placed tandem to the compressor, the two pistons being on the 
same rod. For marine purposes two complete machines are 
mounted on one bcd-platc, the machines either being worked 
together, or in case of accident to one, separately. They are also 
made without a steam engine, the power neing applied by means 
of a belt. 

Liquid Machim^, — Machines of the second class 
conveniently be divided into three types : — (a) Those 
in which there is no recovery of the refrigerating agent, 
water being the agent employed ; they will be dealt with 
as “ Vacuum machines.” (h) Those in which the agent is 
rcicovered by means of mechanical compression ; they are 
termed “Compression machines.” (c) Those in which 
the agent is recovered by means of absorption by a 
Ihiuid ; they are known as “Absorption machines.” 

In the first class, since the refrigerating liquid is itself 
rejected, the only agent cheap enough to be employed is 
water. The boiling point of water varies 
macJtlia§M. pressure ; thus at one atmosphere or 14 *7 

Bti per square inch it is 212“ Fahr., wheretis 
at a pressure of *085 Hi per s(j[uaro inch it is 32“, and at 
lower pressures there is a still farther fall in tcmi^emturc. 
This property is made use of in vacuum machines. Water 
at ordinary temperature, say 60“, is placed in an air-tight 
glass or insulated vessel, and when the pressure is reduced 
by means of a vacuum pump it begins to boil, the heat 
necessary for evaporation being taken from the water 
itself. The pressure being still farther niduced, the 
temperature is gradually lowered until the freezing ix)int 
is reached and ice formed when about one-sixth of tlie 
original volume has been evaporated. 

Tho oarlie.st machine of this kind appears to have been made in 
1755 by Dr Cullen, who produced tho vacuum by means of a 
pump alone. In 1810 Leslie combined with the air ymmp a ve.s.MGl 
containing strong sulphuric acid for absorbing the vapour from the 
air, and is said to have succeeded in yiroducing 1 to 1^ lb of ice 
in a single operation. Carrd later adopted the same pnncipic. In 
1878 Windhausen patented a vacuum machine for^ producing i<je 
in large quantities, and in 1881 one of the.se inachines, said to be 
capable of making about 12 tons of ice per day, was put to work 
in London. Tho installation was fully described by Carl Picjier 
{Trans, Soe, of Engineers^ 1882, p. 145) and by Dr John Hopkin- 
aon {Journal of Soc. of Arts^ 1882, vol. xxxi. p. 20). The process, 
however, not being succc.ssful from a eomniercial point of view, was 
abandoned. At tho present time vacuum inachines arc only 
employed for domestic purf>oscs. Tho hand ai)paratu8 invented 
by Mr Flouss consists of a vacuum pump ca])ablo of reducing the 
air pressure to a fraction of a millimetre, the suction pii»e of which 
is connected first with a vessel containing sulphuric acid, and 
second with the vessel containing tho w'ater to be frozen. ^ Both 
these vessels arc mounted on a rocking base, so that the acid can 
be thoroughly agitated while the machine is being worked. As 
soon as l3io ynimp has sufficiently exhaustod the air from the 
vessel containing the water, vapour is lapidly given off and is 
alisorbed by the acid until sufficient heat has been abstracted to 
bring about the desired reduction in temperature, tho acid becom- 
ing heated by the absorption of water vapour, while tho water 
freezes. The small Fleuss machine will produce about li ib of 
ice in one operation of 20 minutes. Iced water in a carafe for 
drinking purposes can be produced in about three minutes, ihe 


acid vessel holds 9 It) of acid, and nearly 3 lb of ice can l>o 
made for each 1 lb* of ’^ooid before the acid has become too weak 
to do further duty. Another machine, whifJi can be easily 
worked by a boy, will produce 20 to 30 ll> of ice in one hour, and 
M yterhaps the largest size ^iracticablo with this metliod of freez- 
ing. The temperature attainable depends on the strength aiul 
condition of tho sulphuric acid ; ordinarily it can bo r^ue^ 
to zero Fahr., and temperatures *20'" lower have frequently been 
obtained. 

Though prior to 1834 several suggestions had been 
made with regard to the production of ice and the cooling 
of liquids by the evaporation of a more 
volatile liquid than water, the first machine 
actually constructed and put to work was 
made by John Hague in that year from the designs 
of Jacob Perkins {Journal of Eoc, of Arts, 1882, vol. 
xxxi. p. 77). This machine, though never used commerci- 
ally, is the parent of all modern compression machines. 
Perkins in his patent specification states that the volatile 
fluid is by preference ether. In 1856 and 1857 Jatnm 
Harrison of Geelong, Victoria, ymtented a machine em- 
bodying the same principle as that of Perkins, but worked 
out in a much more comjdcte and practical manner. It 
is stated that these machines were first made in New 
South Wales in 1859, but the first Harrison machine 
adopted successfully for manufacturing puti)Oses was 
applied in the year 1801 for cooling oil in order to extract 
the parafiin. In Harrison’s machine the agent used was 
ether (C. 2 H 5 )uO. Improvements were made by Siebe and 
Company, of London, and a considerable number of ether 
machines both for ice-making and refrigerating purposes 
were supplied by that firm and others up to the year 1880. 
In 1870 the subject of refrigeration was investigated by 
I*n)fe8sor Carl Linde of Munich, who ^vas the first to con- 
sider the <|ue8tion from a thermodynamic })oint of view. 
Ho dealt with the coefficient of performance as a common 
l)asis of comparison for all machines, and showed that the 
compression vapour machine more nearly reached the 
theoretic maximum tlian any other {Bayerisches Industrie 
und Gexverhehlatt, 1870 and 1871). Linde also examined 
tho physical properties of various liquids, and after 
making trials with methylic ether in 1872, built his first 
ammonia compression machine in 1873. Since then the 
ammonia compression machine has been most widely 
adopted, though the carbonic acid machine, also com- 
pression, which was first made iu 1880 from Linde’s 
designs, has of late years been used to a considerable 
extent. 

A diagram of a vapour compression iniicliino is sln>wn in Fig. 3. 
There are three principal |)art,s, a refrigerator or evaporator, a 
compression jmmp, and a condenser. I'ho refrigerator, which 



Fio. 3.— Vapour CuiiiprcsHlon Maclune. 


lists of a coil or series of coils, is comic ted to llm si ction side 
lie pump, ami the delivery from the immp is connected to the 
ieiiser, whicli is sonerally of somewhat similar construction to 
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tbe refrigerator. The condeuaer and refrigerator are connected 
by a pipe in which is a valve named the re^lator. Outside the 
refrigerator coils is the air, brine, or other sm^stance to be cooled, 
and outside the condenser is the cooling nicdiuin, which, m 
previously stated, is generally water. The refrigerating liquid 
(ether, sulphur dioxide, anhydrous ammonia, or carbonic acid) 
{lasses from the bottom of the condenser through the regulating 
valve into the refrigerator in a continuous stream. The pressure 
in the refrigerator being reduced by the pump and maintained at 
such a degree as to give the required boiling point, which is of 
course always lower than the temperature outside the coils, heat 
tiasses from the substance outside, through the coil surfaces, and 
IS taken iip by the entering liquid, wliich is converted into vapour 
at the temperature Tj. 'J'he vapours tlius generated are drawn 
into the pum]), compressed, and discharged into the condenser at 
the tem]>erature T«, which is somewhat above that of the cooling 
water. Heat is tfausfciTed from the compressed vaiiour to the 
cooling water and the vapour is converted into a liquid, which 
collects at the bottom and returns by the regulating valve into the 
refrigerator. As licat is both taken in and discharged at constant 
temperature during tlie cliange in physical state of the agent, a 
vi^Mnir compression macliine must approach the ideal much more 
niNuiy tlian a compressed-air machine, in which there is no change 
of 

teen by taking as an example a case in which the 
cold tom |b to be kept at 10° Fahr., the cooling water being at 
Ud*. T^doi these conditions, the actual evaporating temperature 
hi - constructed ammonia compression machine, after 

Ulpwiigijbr the i^ftffQreuces necessary for the exchange of heat, 
would be about below zero, and the discharge tom|ierature Tq, 
would be about 7d*« An ideal machine, working between below 
zero and 70° above, h|Wi a coefficient of about 6*1, or more than 6 
times that df an ideal Comnrossed-air machine of usual construction 
to perform the same useful cooling work. 

A vapour compression machine does not, however, work precisely 
in the reversed Carnot cycle, inasmuch as the fall in temperature 
lietvreen the condenser and Hie refrigerator is not produced, nor is 
it attempted to be jiroduced, by the adiabatic expansion of the 
agent, but results from the evaporation of a portion of the liquid 
itself. In other words, the liquid refrigerating agent enters the 
refrigerator at the condenser temperature and introduces heat which 
has to be taken up by the evaporating liquid before any useful 
refrigerating effect can be performed. The extent of this loss is 
determined by the relation between the liquid heat and the latent 
heat of vaporization at the refrigerator temperature. If r represents 
the latent heat of the vapour, and and the amounts of heat 
contained in the liquid at the resj^ctive temperatures of Tg and 
T|, then the loss from the heat carried from the condenser into the 

refrigerator is shown by ^ ^ - and the useful refrigerating effect 

produced in tlie refrigerator is r - - grj). Assuming, as in the 

previous exanqde, that T.j is 70" Fahr., and that Tj is 6* below 
zero, the results for various refrigerating agents are as follows : — 


Table II. 



Latent 

Heat. 

r 

Liquid 

Heat. 

Net Uo- 
frigeratiou. 

Proportiuii 
of LotM. 

r 

Anhydrous ammonia 

690*9 

67*5 

523*4 

•110 

Sulphurous acid 

173*1 

27*3 

14.5*8 

•157 

Carbonic acid . 

119*9 

42*6 

77*3 

•351 


The results show that the loss is least in tlie ease of anhydrous 
ammonia and greatest in the <;ase of carbonic acid. At higW 
condenser temperatures the results are even much more favourable 
to ammonia. As the critical temperature (88*4" Fahr.) of car^nic 
acid is approached the value of r becomes less and less and the 
refrigerating effect is much reduced. When the critical point is 
reached the value of r disapjiears altogether and a carbonic acid 
maohine becomes dependent for its refrigerating effect on the re- 
duction in temperature {iroduced in the expansion of carbonic acid 
from the condenser pressure to that in the refrigerator. The ab- 
straction of heat docs not then take place at constant temperature. 
The vapour enters the refrigerator at a temperature much below 
that of the substance to be cooled, and whatever cooling effect is 
produced is brought about by the superheating of the vajiour, the 
result being that above the critical noint of carbonic acid the dif- 
ference Tj* - Tijs much increased ana the efficiency of the machine 
is reduced. The critical temperature of anhydrous ammonia is 
about 266° Fahr., which is of course never approached in the ordi- 
nary working of refrigerating machines. Some of the princi|>al 
physical properties of sul^urous acid, anhydrous ammonia, and 
carbonic acid are given in Tables III., IV., and V. 


Table 111. — Ledoux'a TcMefor SaturaUd Sulphur JOiooside 
Vapour (SOa). 


t 

Temp, of 
Ebullition. 
l>ege. Fahr. 

Vapour-teneion 
in Founds per 
sq. in. 
Absolute. 

Heat of Liquid 
frcun S 2 * Fabr. 
B.T.U. 

r 

Latent Heat of 
Evaporation. 
B.T.U. 

u 

Volume of 
one Pound 
of Saturated 
Vapour. 
Cub. ft. 


6*646 

-19*65 

176-98 

18-168 

-13 

7-262 

-16*81 

174*94 

10*268 

- 4 

9*303 

-18*06 • 

172-91 

8*122 

5 

11-803 

- 9*79 

170*82 

6-504 

14 

14-789 

- 6*86 

168*76 

5-254 

23 

18-644 

- 8*26 

166*63 

4*293 

32 

22-468 

0*00 

164*47 

8-540 

41 

27-446 

8*27 

162*39 

2-981 

50 

33-276 

6*55 

160*24 

2*451 

59 

39-958 

9*83 

158*08 

2*066 

68 

47-637 

13*10 

156*89 

1*746 

77 

56-811 

16*38 

163*67 

1*490 

86 

66-407 

19*69 

161*49 

1*266 

95 

77-641 

22*99 

149*27 

1*089 

104 

90-297 

26*28 

147-02 

0*913 


Table IV. — MoUkr^s Table for Saturated Anhydrous Ammonia 
Vapour (Nil 3). 


( 

Temp, of 
Ebullition. 
Legs. Fabr. 

Vajiour>tnnBion 
in Pounds per 
sq. in. 
Absolute. 

Heat of Liquid 
from 82 * Fahr. 
B.T.U. 

r 

Latent Heat of 
EvaiToration. 
B.T.U. 

u 

Volume of 
one Pound 
of Saturated 
Vapour. 
Cud. ft. 

-40 

10-238 

-60*048 

600-00 

25*630 

-31 

13*324 

-53*064 

597*24 

20*120 

-22 

16*920 

-46*918 

595*08 

15*971 

-13 

21-472 

-38*646 

598*00 

12*783 

- 4 

27-000 

-81*212 

590*00 

10*816 

5 

33*701 

-23*634 

586*82 

8*394 

14 

41*522 

-16*894 

581*00 

6*888 

23 

50*908 

- 8*028 

676*00 

5*703 

32 

61*857 

0-000 

671*00 

4*742 

41 

74*513 

8*172 

562*50 

8*973 

50 

89*159 

16*606 

555*48 

3*364 

59 

105*939 

24-966 

650*00 

2*851 

G8 

124*994 

83*588 

541*00 

2*435 

77 

146*908 

42*354 

631*00 

2*098 

86 

170*782 

51*282 

523*00 

1*810 

95 

197*800 

60*336 

512*50 

1*570 

104 

227*662 

69*552 

501*50 

1*861 


Table V. — Mollkr'e Table for Saturated Carbon Dioxide 
Vapour (CO3). 


X 

Temp, of 
Ebullition. 
Dogs. Fabr. 

Vapour-tension 
in Pounds per 
sq. in. 
Absolute. 

Hoat 0^ Liquid 
from 82 * Fahr. 
B.T.U. 

r 

Latent Heat of 
Evaporation. 
B.T.U. 

11 

Volume of 
one Pound 
of Saturated 
Vapour. 
Cub. ft. 

-22 

213-345 

-24*80 

126-72 

•4165 

-13 

248*903 

-21*06 

123*26 

•3508 

- 4 

288-727 

-17*19 

119*43 

*2964 

5 

334*240 

-13-17 

116*25 

-2515 

14 

865*448 

- 9*00 

110*65 

•2114 

23 

440*913 

- 4*03 

106*58 

•1778 

32 

503*497 

0*00 

99*81 

•1490 

41 

673*187 

4*93 

93*35 

•1233 

50 

649*991 

10*28 

85*93 

•1026 

59 

733*906 

16*22 

77-40 

•082 

68 

826*356 

23*08 

66*47 

•0625 

77 

930*184 

31*63 

61*80 

•0449 

86 

1089*701 

45*45 

27*00 

•0208 

87*8 

1062*458 

51*61 

15*12 

*0112 

88*43 

1070*991 

59*24 1 

0*00 

0*00 


Tlie action of a vapour compression machine is shown in Fig. 4. 
Liquid at the condenser temperature being introduced into the re- 
frigerator through the regulating valve, a small portion evaporates 
and reduces the remaining liquid to the tem{)erature Tj. Tliis 
is shown by tbe curve AB, and is tbe useless work repre- 
sented by the expression Evaporation then continues at 

the constant temperature T, abstracting heat from the substance 
outside the refrigerator as snown by tlie line BC, The vapour 
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Fio. 4.-> Action of Vapour 
CoinpnwBion T * * 


is tihen oompreased along the line CD to the temperature T., when, 
by the action of the cooling water in the condenser, heat is 

abstracted at constant tempera- 
ture and the vapour condensed 
along the line DA. Fig. 5 shows 
a complete ammonia compression 
machine applied to the cooling of 
a liquid such as water or brine. 
B is the refrigerator, consisting 
of a series of iron or steel coils 
placed inside a tank containing 
the liquid to be cooled, the liquid 
ammonia being admitted to the coils through a regulating valve. 
The compressor D draprs off the vapour through the pipe C and 
compresses into the condenser F, the compressed vairaur first 
passmg through vessel £ to smrato any oil that may t)o hold in 
suspension by the ammonia, llie condenser is constructed on the 
same lines as the refrigerator, the cooling water being contained in 
the tank. A pipe tak^es the liquid from the bottom of the con- 
denser coil to the regulating valve. A steam engine placed along- 
side the compressor supplies the necessai^ driving power, but the 
compressor may be driven by a belt or in any other convenient 
manner. The condenser is often made up of a series of coils 
without a tank, the cooling water falling over the coils into a col- 
lecting tray below ; and this form is perhaps the most convenient 
for ominary use, as it affords great facilities for inspection and 
painting. A compression machine using carbonic acid may be 
constructed on precisely the same lines as an ammonia machine, 
due allowance being made for the increased working pressures. In 



Fio. 5.— Ammonia Compression Machine. 


the CM© of ammonia, copper and copper alloys must be avoided, 
tliougli for carbonic acid they are not objectionable. 

The compression of ammonia is sometimes carried out on wliat 
is known as the Linde or *'wet’* system, and sometimes on the 
“ diy ** system. When wet compression is used thc^ regulating 
valve is opened to such an extent that a little more liquid is passed 
than can oe evaporated in the refrigerator. This liquid enters the 
compressor with the vapour, and is evaporated there, the heat 
taken up preventing the rise in temperature during compression 
which would otherwise take place. The compressed vapour is dis- 
charged at a temperature but little above that oftlie cooling water. 
With dry compression, vapour alone is drawn into the compressor, 
and the temperature rises to as much as 180 or 200 degrees, 
l^des being more economical in working, wet compression possesses 
practical advantages in keeping the working parts of the compressor 
cool, and it also greatly imitates the rogiilation of the liquid, 
to ensure the ftilf duty of the machine being continuously per- 
formed. Some makers use a compression intermediate between 
the two systems. Very exact comparative trials have been made 
hr Prof, ^hrooter ana others witli compression machines using 
sulphur dioxide and ammonia. The results are published in 
Feryleiehende Ferauche an K^temaaehinm, by M. Schroeter, 
Munich, 1890, and in Nos. 32 and 61 of JSayerisehes Industrie 
wid Oeuferbdtlatt, 1892. Some of the results obtained by Prof. 
Schroeter in 1893 with an ordinary brine cooling machine on the 
Linde ammonia system are given in the following table. 


Table VI. 


Temperature reduction in 




■■ — 

refrigerator. Regs. Fahr. 

42*8 to 87-4 

28 -4 to 23 

14 to 8*6 

-0*4to~5*8 

I.H.P. in steam cylinder . 

15*79 

10*48 

15*20 

14*25 

I.H.P. in compresBor 
PreMure in refrigerator 

14*S2 

14*3 

13*54 

11*08 

in pounds per sq. inch 
above atmosphere . 

45*2 

82*0 

10 *8 

0*9 

Pressnre in condenser in 





pounds per eq. inch above 
atmosphere 

116*0 

115*0 

no -0 

108*0 

Heat abstracted In re- 





frigerator. B.T.U. per hr. 
Heat rejected in con- 

842102 

263400 

1715;6 

121218 

denser. B.T.U. per hour 

877667 

S01200 

214347 

158504 


The principle of the absorption process is clunnical or 
physical rather than mechanical ; it depends on tlio fact 
that many vapours of low boiling-point are 
readily absorbed in water, and can be separated 
again by the application of heat. In its simplest 
form an absorption machine consists of two iron vessels 
connected together by a bent pipe. One of these 
contains a mixture of ammonia and w^ater, which on the 
application of heat gives off a mixed vapour containing a 
large proportion of ammonia, a litpiid containing but little 
ammonia being left behind. In the second vessel, which 
is placed in cold water, the vapour rich is anuuonia is 
condensed under pressure. To produce refrigeration the 
o{)cration is reversed. On allowing the weak liquor to 
cool to normal temj>erature, it ])cconics greedy of ammonia 
(at 60* Fahr. at atmospheric jiressure water will absorb 
about 760 times its own volume of ammonia vapour), and 
this produces an evaj>oration from the liquid in the vessel 
previously used as a condenser. This liquid, containing a 
large proportion of ammonia, gives off va))our at a low 
temperature and therefore becomes a refrigerator, abstract- 
ing heat from water or any surrounding body. When the 
ammonia is evaporated the operation as described must 
bo again commenced. Such an a]»paratus is not much 
used now. Largef and more elaborate machines were 
made by Carre in France; but no very high degree of 
jKjrfection was arrived at, owing to the impossibility of 
getting an auhydroas product of distillation. In 1867 
Jlees Reece, taking advantage of the fact that two 
va}>our8 of different boilingqwnnts, when mixed, can bo 
separated by means of fractional condensation, brought out 
an ab8oq>tion machine in which the distillate was very 
nearly anliydrous. By means of vessels termed the 
analyser and the rectifier, the bulk of the water W'as 
condensed at a comparatively high temperatuic and run 
back to the generator, wliile the ammonia jjassed into a 
condenser, and there assumed the liquid form under the 
pressure produced by the heat in the generator and the 
cooling action of water circulating outside the condenser 
tubes. 


Fig. 6 is a diagram of an alworption apparatus. Tlie ammonia 
rapour given off in the refrigerator is absorbed by a cold weak 
lolation of ammonia and water in the absorber, and Iho strong 
liquor is pumped back into the generator througli an intcrchaiigcr 
through which also the weak liot liquor from the generator passes on 
its way to the absorber. In this way the strong liquor is licated 
before it enters the generator, and the weak liquor is coole»l before 
it enters the absorber. The generator being heated by means of a 
iteam coil, ammonia vapour is driven off at such a pressure as to 
oause its condensation in the condenser. From the condenser it 
passes into the refrigerator through a regulating valve in the usual 
manner. The process is continuous, and is identical witli that of 
the compression machine, witli the exception of the return from 
the temperature T. to the temperature T 2 wliich is brought about 
by the airect application of heat instead of by means of mechaincal 
lompression. With the same temperature range, however, the 
lame amount of heat has to he acquired in both cases, thougli from 
the nature of the process the actual amount of heat dornandwl from 
the iteam is much greater in the absorption system 
sompression. This w chiefly duo to the tact that m 
heat of vaporization acquired in tlie refrigerator is rejected 
ibsorber, m that the whole heat of vaporization has to be snpplied 
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a^in by the steam in the generator. In the latter the Tapour 

r es direct from the refrigerator to the pump, and power has to 
expended merely in raising the temperature to a sufficient 
degree to enable condensation to ooour at the temperature of the 
cooling water. On the other hand, a great advantage is gained in 
the absorption machine bjr using the direct heat of the steam, 
without first converting it mto mechanical work, for in this way its 



Fig. 6.— Absorption Apparatus. 


latent heat of vaporization can bo utilized by condensing the steam 
in the coils and letting it escape in the form of water. Each 
pound of steam can thus be made to give up some 950 units of 
heat ; while in a steam engine only about IGO units are utilized in 
the steam cylinder |)er pound of steam, and in addition allowance 
has to be made for mechanical inefficiency. In the absorjition 
machine the cooling water has to take up about twice as much 
heat as in the compression system, owing to tlio ammonia being 



Fio. 7.— Modem Abeorptlon Apparatus. 


twice liquefied— namely, once in the absorber and once in the 
condenser. It is usual to pass the cooling water first through the 
condenser and then through the absorber. 

The absorption machine is not so economical as the compression, 
but an actual comparison between the two systems is difficult to 
make. Information on this head is given m papers read by Dr 
Linde and by Professor Ewing before the Society of Arts (Journal 
qf ihe Soekty qf ArU^ vol. xlii. 1894, p. 322, and Society of 


Arts 1897 Howard Lectures, Januaiy, Febmaiy, and March 1897}. 
The heat to be expended in the generator must at least equal the 
heat of absorption, plus the latent heat rejected in the condenser, 
plus the heat for superheating the vapours so as to give the 
pressure required for condensation. A mexiem absorption apparatus 
08 applied to the cooling of liquids is shown in Fig. 7. A is the 
generator containing the ooils, to which steam is supplied from an. 
ordinary boiler not shown ; B is the analyser ; C, the rectifier ; D, 
the condenser, which is shown of the open type ; E, the refrigerator 
or cooler, in which the nearly anhydrous ammonia obtained in the 
condenser is allowed to evaporate ; F, the absorber, through which 
weak liquor from the generator continually flows and absorbs the 
anhydrous va^ur pr^uoed in the refrigerator ; and G, the pump 
for forcing the strong liquor produced in the absorber back 
through the economizer, H, into the analyser, where, meeti^ 
with steam from the generator, the ammonia is again driven oC 
the process being thus carried on continuously. Sometimes an 
additional vessel is employed for heating the strong liquor by 
means of the exhaust, steam from the engine driving the ammonia 
pump. Absorption machines are also made without a pump for 
returning the strong liquor to the generator. In these fiases they 
work intermittently. In some machines the same vessel is used 
alternately as a generator and absorber, while in others, in order 
to minimize the loss of time, two vessels are provided whichjttau 
be used alternately as generators and absorbers. 

Appltcati(m $, — Apart from the economical working of 
the machine itself, whatever system may be adopted, it is 
of importance that cold once produced should not be wasted, 
and it is therefore necessary to use some form of insulation 
to protect the vessels in which liquids are being cooled, or 
the rooms or ships* holds in which the freezing or storage 
processes are being carried on. Such insulation generally 
consists of materials such as charcoal, silicate cotton, 
granulated cork, small jmmice, hair- felt, sawdust, Ac., 
held between layers of wood or brick, and forming a 
more or less heat-tight box. There is no recognized 
standard of insulation. For a cold store to be erected 
inside a brick or stone building, and to l>e maintained 
at an internal temperature of from 18* to 20“ Fahr., 
a usual plan is shown in Fig. 8. The same insula- 
tion is used for the floors and ceilings, except that tho 


W»ll 

Cotton 

I Lmy«r»KTtC Boortf* 

Flo. 8.— Insulation of a Cold Store. ' 

wearing surface of tho floor is generally made thicker 
than the inside lining of tho sides. Should the walls or 
floor be damp, waterpoof paper is added. Granulated 
cork has practically the same insulating pro^ierties as 
silicate cotton, and the same thicknesses may be used. 
About 10 inches of flake charcoal and vegetable silica, or 
11 of small pumice, are retiuired to give the same pro- 
tection as 7 inches of silicate cotton. In Germany cork 
bricks are largely used; these are made of granulated 
cork and some binding material, and they measure about 
10 inches x4fx2| inches thick. For tcmijeratures of 
about 35“ Fahr. two courses of these bricks are laid 
against the wall of the building, and finished off on tho 
inside with cement. For 20“ three courses are used. The 
floors are similarly covered, and the bricks are protected 
by concrete or in some .other manner according to the 
nature of the traffic on them. For lager-beer cellars and 
fermenting rooms, for bacon-curing ceUars, and for similar 
purposes, brick walls with single or double air spaces 
are used, and sometimes a space filled with silicate 
cotton. In Australia and New Zealand pumice, which is 
found in enormous quantities in the latter country, takes 
the place of charcoal and silicate cotton. In Canada air 
spaces are laigdy used either alone or in combination 
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^ith silicate cotton or planer shavings. The air spaces, 
two or three in number, are formed between two layers of 
tongued and grooved wood, and the total thickness of the 
ins^tion is about the same as when silicate cotton alone 
is used. On board ship up to the present time charcoal has 
been almost entirely employed, but lately several vessels have 
been insulated with silicate cotton. The charcoal is either 
placed directly up to the skin of the vessel, and hejit in 
place by a double lining of wood inside, in which case a 
thickness of about 10 inches is used, or it is placed 
between two layers of wood. With an air space, alwut 6 
inches of flake cliax^oal is employed for the insulation of 
ships’ holds, but for deck-houses and other parts ex}K)sed 
to the sun the thickness must be greater. A layer of 
sheet zinc or tin has frequently to be used as protection 
from rats. Given a certain allowable heat transmission, 
the principal points to bo considered in connexion with 
insulation are, first cost, durability, weight, and space 
occupied, the two last named being specially important 
factors on board ship. No exact rules can be laid down, 
as the conditions vary so greatly ; and though experiments 
have been made to determine the actual heat conduction 
of various materials per unit of surface, thickness, and 
temperature difference, the ex()crience of actual practice is 
at present the only accepted guide. 

Compressed-air machines discharge the cold air direct into the 
insulated room or hold, a snow box being generally provided close 
to the outlet of the expansion cylinder to catch the snow and 
•congealed oil. The air is distributed by means of wood air trunks 
with openings controlled by slides, and similar trunks are pro- 
vided in connexion with the suction of the compressor to conduct 
the air back to the machine. With machines of the compression 
and absorption system, the rooms are either cooled by means of 
cold pipes or surfaces placed in them, or by a circulation of air cooled 
in an apparatus sofiaratcd from the rooms. The cold pipes may be 
direct-expansion pipes in which the liquid ammonia evaporates, 
or they may be pipes or walls through which circulates an 
iincon^alable brine previously cooled to the desired temperature. 
The pipes are placed on the ceilings or walls, according to circum- 
stances, but they must be arranged so as to induce a circulation 
of air throughout the compartment and ensure every part being 
oooled. With what is termed the air circulation system the air is 
generally circulated by means of a fan, being drawn from the 
rooms tnrough ducts, passed over a cooler, and returned again to 
the rooms by other ducts. In some coolers the cooling surfaces 
•consist of direct-expansion pipes ]>laeod in clusters of convenient 
form ; in others brine pipes are used ; in others there is a shower of 
cold brine, and in some cases combinations of cold pipes and brine 
showers. Whether pipes in the rooms or air circulation give the 
best results is to some extent a matter of opinion, but at the 
present time the tendency is decidedly in favour of air circulation, 
at any rate for general cold storage purposes. Whichever system 
be adopted, it is important for economical reasons that ample 
cooling surface be allowed, and that all surfaces be kept clean and 
active, to make the difference between the temperature of the 
evaporating liquid and the rooms as small as possible. Small 
auriaoes reduce first cost, but involve higher working expenses by 

increasing the value of » end thus demanding more energy, 

*2 "" II 

and consequently more fuel to effect the given result than if larger 
surfaces were employed. 

Liquids are generally cooled in a refrigerator similar to that 
shown in Fig. 5, entering the tank at the top and passing off at 
the bottom. 

The general mangement of an ice factoiy for producing can ice 
is shown in Fig. 9. The water to be frozen is contained in 
galvanized or terned steel moulds suspended in a tank filled to the 
proper level with brine maintained at the desired temperature. 
The moulds are frequently arranged in frames, so that by means of 
an overhead crane one complete row is lifted at a time. When the 
water is frozen the moulds are dipped in a tank containing warm 
water, and on being tipped the blocks of ice fall out. Orainary 
water contains air, and ice made from it is generally opaque, due 
to the indnsion of numerous small air-bubbles. To produce clear 
ioe the water must be ^tated during the freezing process, or 
previously boiled to get rid of the air. Distilled water Is frequently 
used, as well as the water produced by the oondonsation of the 
steam from the engine, which of course must be thoroughly purified 
and filtered. It should be noted, however, that with an ice- 
makii^ plant of moderate size and a steam engine of good con- 


struction the weight of steam used will not nearly equal the weight 
of ioe produced, so that the difference must be made up either by 
distillation, which is a costly process, or by ordinary water. Can 
ioe is usuidly made in blocks weighing 56, 112, or 224 lb, and 
from 4 to 8 inches thick. For cril ice ordinary water is used, 
agitated during freezing. The cells are flat and constructed of 
galvanized iron, so as to form a hollow space of about 2 inches in 
width, through which cold brine is circulated by a pump. They 
are placed vertically in a tank, the distance between tliem being 
from 8 to 14 inches, according to the thickness of the ice to he 
produced. The tank is tilled with water, which is kept in 
agitation by means of a reciprocating paddle or piston ; in this 
way the air eBca})e8, and with proper care a block of groat trans- 
]>arency is produced. To thaw it off warm brine is circulated 
through the cells. A usual size for cell ice is 4 feet by 3 feet by 




1 foot mean tbioknoss, the weight being about 6 cwts. If perfectly 
transparent iise is required, the two sides of the block arc not 
allowed to join up, and it is then called plate ice, which is often 
made in very largo blocks, afterwards divided by saws or steam 
cutters. In such cases the evaporation of tlie ammonia or other 
refrigerating liquid generally takes })Iacc in the colls tliemsclvcs, 
the brine being dispensed with. With a well -constructed can 
ice-plant of say 25 tons capacity j)er day, from 15 to 16 tons of ice 
should be made in Great Britain to a ton of best steam coal. For 
cell and plate ice the production is considerably below this, and 
the first cost of the plant is much greater than that for can ice. 

Fig. 10 shows an arrangement of cold storage on land, rcfrigciated 
on the air circulation system. The insulated rooms, on two floors, 
are approached by corridors, so as to exclude external air, which if 
allowed to enter would dcfiosit moisture u{xm the goods. The air 
cooler is placed at the end, and the air is distributed by means of 
wood ducts furnished with slides for regulating the temperature 
of the rooms which are insulated according to the xnethod 
shown in Fig. 9. In some cases, inpteod of the entrance being at 
the sides or ends, it is at the top, all goods being raised to the 
top floor in lifts and lowered by lifts into the rooms. With good 
machinery the cost of raising is not great, and is probably equalled 
by the saving in refrigeration, since the rooms hold the heavy cold 
air as a glass holds water. 

Large passenger vessels and yachts are now ^nerally fitted with 
refrigerating machineiy for preserving provisions, cooling water 
and wine, and making ice. Usually two insulated compartments 
are provided, one for frozen meats at about 20® Fahr., and one for 
vegetables, Ac., at about 40*. They have a capacity of from 1500 
to 8000 cubic feet, according to the number or passengers carried, 
and they are generally cooled by means of brine pi(>es, though direct 
expansion and air circulation are sometimes adopted. A jiasscnger 
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vcBsel requires from 2 to 4 cwts. of ice per day. On battle-shijje 
and cruiMTB the Britiah Admiralty use mnall compressed-air 
machines for ioo-makinff, the present standard being a produc- 
tion of 80 Ib of ice per day, without provision rooms. A modern 
frozen meat carrying vessel will accommodate as much as 120,000 
carcases, partly sheep and partly lambs, requiring a hold capacitv 
of about 300,000 cuoic feet. In some vessels both fore and aft 
holds and ’tween decks are insulated. Lloyd’s Committee now 
issue certificates for refrigerating installations, if constructed 
according to their rules, and most modern cargo-carrying vessels 
have their refrigerating machinery classed at Lloyd’s. In the meat 
trade between the River Plate, the United States, Canada, and 



Groat Britain, ammonia or carbonic acid machines are now ex- 
clusively used, but for the Australian and New Zealand frozen 
meat trade compresseri - air luachiiics are still to some extent 
adopted. The iiolds of meat - carrying vessels are refrigerated 
cither by cold air circulation or by brine piiios. 

Though the adoption of refrigerating and ice-making machinery 
for industrial jiurposes practically dates from the year 1 880, the 
manufacture of these machines has already assumed very great pro- 
portions ; indeed, in no branch of mechanical engineering, with the 
exception of electrical maclunery, has there been so remarkable a 
development in recent years. The sphere of ajiplication is extend- 
ing year hy ye^r. The cooling of residential and public buildings 
« in hot countries is yet untouched, tlie manufacture of ice and the 
preservation of perishable foods (apart from the frozen meat trade) 
have in many countries hardly received serious consideration, 
while in breweries, dairies, margarine works, and many other 
industries there is a large and increasing field for refrigerating 
and ice-making machinery. 

For further information reference may be made to the following : 
SiEiiKL. Compend. of MechanictU RefrigeralUm, Chicago. — Red- 
wood. Theoretical and PracticaZ Ammonia Refrigeration, Now 
York. — Stepransky. RraUicdl Running of an Ice and Refriger’ 
ating Plant, Boston. — Ledoux. Ice-Making Machines. New York. 
— Wallis -Taylor. Refrigerating and Ice -Making Machines. 
London. — Ritchie Leask. RcfrigeroJting Machinery. London. — 
De Yot^son Wood. Thermodynamics^ Meat Motors and Refriger- 
ating Maehimry. New York. — Linde. KSUeersev^ngsmaschine 
Lexikon der gesamien Technik, — Bfrrend. und Kdl- 

teerzeugiings Masehinen, Halle. — De Marchsna. Kompressums 
KdltemasehiTicn, Halle. — Hans Lorenz. Neuere Kilhl- 
vvaschinenf Munich. — Theodore Roller. Die Kdlteindustriet 
Vienna. -^VooRHEEs. Indicating the Refrigerating Marine. 
Chiesgo. — Norman Selfe. Machinery for Refrigeraiion. 
Chicago. (t, b. L.) 

Remneratlon of Loot Parts.— A loss and 
renewal of living material, either continual or periodical, 
is a familiar occurrence in the tissues of higher animals. 
The surface of the human skin, the inner lining of the 
mouth and respiratory organs, the blood corpu^es, the 
ends of the nails, and many other portions of tissues are 
continuously bei^ destroy^ and replaced. The hair of 
many mammals, the fearers of birds, the epidermis of 
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reptile^ and the horns of stags are shed and replaced 
periodically. In these normal cases the r^neration 
depends on the existence of special formative layers or 
groups of cells, and most be regarded in each case as a. 
special adaptation, with individual limitations and pecu* 
liarities, rather than as a mere exhibition of the funda* 
mental i)Ower of growth and reproduction displayed by 
living substance. Many tissues, even in the highest 
animals, are capable of replacing an abnormal loss of sub- 
stance. Thus in mammals, portions of muscular tissue, of 
epithelium, of bone, and of nerve, after accidental destruc- 
tion or removal, may be renewed. The characteristic 
feature of such cases appears to be, in the higher animals 
at any rate, that lost cells are replac^ only from colls of the 
same morphological order — epiblastic cells from tho epiblast, 
mesoblastic from tho mesoblast, and so forth. The process 
is in direct relation to the general power of growth and 
reproduction possessed by protoplasm, and is re^uxled by 
pathologists as the consequence of “removal of resist- 
ances to growth.” It is much less common in the tissues 
of higher jdants, in which the adult cells have usually lost 
the power of reproduction, and in which the regeneration 
of lost i)arts is replaced by a very extended capacity for 
budding. Still, more complicated reproductions of lost 
^larts occur in many cases, and are more difficult to under- 
stand. 

Fraisse lias shown that in Amphibia the entire epidermis, to- 
gether with tho slime-glands and tho integumentary sense-organs, 
18 regenerated by the epidermic cells in the vicinity of the defect. 
The whole limb of a Salamander or a Triton will gi'ow again and again 
after amputation. Similar renewal is either rarer or more difficult in 
tho case of Siren and Proteus. In frogs regeneration of amputated 
limbs does not take place. Chelonians, crocodiles, and snakes are 
unable to regenerate lost parts to any extent, while lizards and 
geckoes possess tho cajiacity in a high degree. The capacity is 
absent almost completely in birds and mammals. In ccelontcrates, 
worms, and tunicatos the jxiwer is exhibited in a very varying extent. 
In Hydra, Nais, and Lumbriculus, after transverse section, each. 
I»art may complete the whole animal. In most wonns the greater, 
and in particular tlie anterior part, will grow a new posterior part, 
hut the separated posterior portion dies. In Hydra, sagittal and 
horizontal amputations result in the completion of the separated 
})art8. In worms such operations result in death, which no doubt 
may bo a mere consequence of the more severe wound. Extremely 
intoroBting instances of regeneration are what are called ** HotcrJ’ 
morpliosoH,” where the removed part is replaced by a dissimilar 
structure. Tho tail of a lizard, grown after amputation, diflfers in 
structure from the normal tnil ; the spinal cora is replaced hy an 
epitlielial tube which gives off no nerves ; the vertobne are replaced 
by an unsegmentod cartilaginous tul>e. Loeb produced many 
heteromorphosos on lower animals. He lopped oft tho polyp head 
and the jiedal disc of a Tubularia, and supported the lopped stem 
ill an inverted position in the sand ; the original |)odal end, now 
sujicrior, gave nse to a new polyp head, while the neck-end, on 
rej^noration, formed a ikhUI disc. In Corianthus, a sea-anemone, 
and in Clone, an ascidian, regeneration after his operations^ 
resulted in the formation of new mouth-openings in abnormal 
jdaces, surrounded by elaborate structures charaoteristie of normal 
mouths. 

It amiears that, in the same fashion as more simply organized 
aninials display a eajiaeity for reproduction of lost jiarts greater 
than that of higher animals, so embryos and embryonic structures 
generally have a higher |K>wer of renewal than that displayed by 
the corresponding iMult organs or organisms. Moreover, experr* 
mental work on the young stages of organisms has revealed a 
very striking scries of phenomena, similar to the hoteromorphosea 
in adult tissues, but more extended in range, Driesch, 0. Hortwig, 
and others, by separating the segmentation spheres, by destroying 
some of them, by compressing young embryos by glass plates, and 
by many other means, have caused cells to develop so as to give 
rise to structures which in normal development they would not 
have formed. 

It is clear that there are at least three kinds of factors 
involved in regeneration, and that theoretical explanations, 
must take into account, more definitely than has yet been 
done, these essential differences. There are i (1) Begenera- 
tions due to the presence of undifferentiate^ or little 
differentiated, cells, which have retained the normal capacitor 
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of miiltiplication when conditions are favourable. (2) 
Begenerations due to the presence of special complicated 
rudiments, the stimulus to die development of which is the 
removal of the fully-formed structure. (3) Regeneration 
involving the general capacity of protoplasm to respond to 
•changes in the surroundings by changes of growtk The 
most general viewis to regard r^nerations as special adapta- 
tions; and Weismann, following in this matter Arnold 
Lang, has developed the idea at considerable length, and 
lias found a place for regenerations in his system of the 
.germ -plasm (see Heredity) by the conception of the 
•existence of accessory determinants.” Hertwig, on the 
other hand, attaches great importance to the facts of 
regeneration as evidence for his view that every cell of a 
l^ody contains a similar essential plasm. Our knowledge 
of the facts is not yet sufficiently systematic to allow of 
useful criticism of these opposing views. (p. c. m.) 

di Calabrlfti a town and archiepiscopal 
see of Calabria, Italy, capital of the province of Reggio, 
stands at the south-west extremity of Italy, on the Straits 
of Messina, 7 miles south-south-east of Messina in Sicily, 
and 248 miles from Naples by rail. In 1894 the town 
suffered from an earthquake, though less severely than in 
1783. It possesses an archaeological museum, a school of 
the industrial arts, and statues to Garibaldi and Italy. 
Ancient Qraeco-Ilomau baths have been excavated near the 
shore. The port has been enlarged and improved since 
1896, and a new town hall was built in 1897. The manu- 
facture of bergamot and other essential oils, of olive oil, 
■and of silk, with some printing, are the principal industries. 
In 1897 its port was cleared by 624 vessels of 433,349 
tons. Population (1881), 35,437 ; (1901), 44,417. 

Rosjirlo noli’ Emillai a city and episcopal see 
of Emilia, Italy, capital of the province of the same 
name, 38 miles north-west of Bologna by rail. Its public 
Buildings include the church of the Madonna della Gliiara 
(1597), a Renaissance structure with fine domes, built in 
the form of a Greek cross ; an archaeological museum ; and 
an industrial institute, a school of design, and a 5i)ecialized 
school of agriculture (1879). Its industries embrace the 
making of cheese, objects in cement, matches, and brushes, 
the production of silkworms, and printing. Population 
(1881), 18,634; (1901), 59,176, 

Retinal a town and port of entry of Assiniboia, 
Canada, and the capital of the North-West Territories, is 
■situated 357 miles (by rail) west of Winnipeg, on Wascana 
<;reek and the Can^ian Pacific Railway, in 104" 36' 
W. and 60" 27' N., at an altitude of 1885 feet above 
the sea. It contains the Government buildings and head- 
quarters of the Indian De^mrtment and of the North-West 
Mounted Police. Population (1901), 2645. 

Reg’istratlon of Voters.— Registration’^was 
not altogether unknown in Great Britain in connexion with 
the parliamentary franchise before the Reform Acts of 
1832. Thus in the Scottish counties the right to vote 
depended on the voter’s name being uix)n the roll of free- 
holders established by an Act of Charles II. ; a similar 
register existed in Ireland of freeholders whose freeholds 
were under £20 annual value; and in the Universities 
of Oxford and Cambridge the rolls of members of Con- 
vocation and of the Senate were, as they still are, the 
registers of parliamentary voters. But except in such cases 
as the above, the right of a voter had to be determined by 
the returning officer upon the evidence produced before 
him when the vote was tendered at a poll. This necessarily 
took time, and the result was that a contested election in 
a large constituency might last for weeks. The celebrated 
Westminster election of 1784, in which the poll began on 
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the 1st of April and ended on the 17th of May, may be 
mentioned as an illustration. Moreover, the decision of 
the returning officer was not conclusive ; the title of every 
one who claimed to vote was liable to be reconsidered on 
an election petition, or, in the case of a rejected vote, in 
an action for damages by the voter against the returning 
officer. The inconvenience of such a state of things would 
have been greatly aggravated had the old practice con- 
tinued after the enlargement of the franchise in 1832. 
The establishment of a general system of registration was 
therefore a necessary and important part of the reform then 
effected. It has enabled an election in the most populous 
constituency to be comj^leted in a single day. It has also 
been instrumental in the extinction of the “occasional 
voter,” who formerly gave so much trouble to returning 
officers and election committees — the person, namely, who 
acquired a qualifying tenement with the vievr of using it 
for a particular election and then disposing of it. The 
period of qualification now required in all cases, being fixed 
with reference to the formation of the register, is necessarily 
so long anterior to any election which it could affect, that 
the purjiose or intention of the voter in acquiring the 
qualifying tenement has ceased to be material, and is not 
investigated. 

EnglaruL — The reform of parliamentary representation 
in 1832 was followed in 1835 by that of the constitution 
of municipal corporations, which included the creation 
of a uniform qualification (now known as the old burgess 
qualification) for the municipal franchise. In 1888 the 
municipal franchise was enlarged, and was at the same 
time extended to the whole country for the formation of 
constituencies to elect county councils; and in 1894 
parochial electors were called into exi.stenco for the election 
of parish councils and for other purposes. Inasmuch 
as provision was made for the registering of persons 
entitled to votes for the above purposes, there are now 
three registers of voters, namely, the parliamentary register, 
the local government register (t.c., in boroughs under the 
Municipal Corporation Aids, the burgess rolls, and elsewdiero 
the county registers), and the register of ]>arochial electors. 
Under the Municipal Corporations Act, 1835, the registration 
of burgesses, though on similar lines to that of parlia- 
mentary voters, w^as entirely separate from it. Since, how- 
ever, the qualification for the municipal franchise covered 
to a great extent the same ground as that for the parlia- 
mentary franchise in boroughs which sent members to 
Parliament, a considerable number of voters in such 
boroughs were entitled in respect of the same tenement to 
be upon both parliamentary register and burgess roll. The 
waste of labour involved in settling their rights twice over 
was put an end to in 1878, when the system of parlia- 
mentary registration w^as extended to the boroughs in 
question for municipal purposes, and the lists were directed 
to be made out in such a shape that the portion common 
to the two registers could be detached and combined with 
the portion lieculiar to each, so as to form the parliamentary 
register and the burgess roll respectively. This system of 
registration was extended to the non-parliamentary boroughs 
and to the whole country in 1 888, the separate municipal 
registration being completely abolished. 

The procedure of parliamentary registration is to be 
found in its main lines in the Parliamentary 
Registration Act, 1843, which superseded that 
provided by the Reform Act of 1832, and has itself been 
considerably amended by later legislation. The Acts 
applying and adapting the system to local government ami 
parochial registration are the Parliamentaiy and Municipal 
Registration Act, 1878, the County Electors Act, 1888, and 
the Local Government Act, 1894. Registration is carried 
out by local machinery, the common-law parish being taken 
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ad the registration unit ; and the work of preparing and 
publishing the lists, which when revised are to form the 
register, is comniitt^ to the overseers. The selection of 
these officers was no doubt due to their position as the 
rating authority, and to tlieir consequent opportunities 
for knowing the ownership and occupation of tenements 
within their parish. They do not always perform the duties 
themselves, other persons being empowered to act for them 
in many {tarislies by general or local Acts of Parliament ; 
but in all or almost all cases they are entitled to act 
j)ersonally if they think fit, they sign the lists, and the 
proceedings aro conducted in their name. 

In order to render intelligible tlio following summary 
of the procedure, it will be necessary to divide the voters 
to be registered into classes based on the nature of their 
cjualiBcation, since the practice differs in regard to each 
class. The classes are as follows : — (1) Owners, including 
the old forty-shilling freeholders, and the copyholders, long 
leaseholders, and others entitled under the Keform Act 
of 1832 to vote at parliamentary elections for counties; 
(2) occupiers, including those entitled to (a) the J01O 
occupation qualification, (b) the household qualification, 
and (r) the old burgess qualification ; (3) lodgers, sub- 
divide(l into (a) old, ».<?., those on the previous register for the 
same lodgings, and (b) new ; (4) those entitled to reserved 
rights, i.c., in addition to those (if any still remain) who 
were entitled to votes before the Keform Act of 1832 in 
respect of qualifications abolished by that Act, (a) freehold 
and burgage tenants in Bristol, hheeter, Norwich, and 
Nottingham, and (b) liverymen of the City of London and 
freemen of certain old cities and boroughs, whose right to 
the parliamentary franchise was permanently retained by 
the same Act. In regard to those classes it may be said 
tliat the general scheme is that owners must make a claim 
in the first instance before they can get their names uj>on 
the register, but that, once entered on the register, the 
names will bo retained from year to year until removed 
by the revising barrister ; that the lists of occupiers and 
of freehold and burgage tenants are mode out afresh every 
year by the overseers from their own information and 
inquiries, without any act being required on the part of 
the voters, who need only make claims in case their names 
are omitted ; that lodgers must make claims every year ; 
and that liverymen and freemen aro in the same position 
as occupiers, except that the lists of liverymen are made 
out by the clerks of the several companies, and those of 
freemen by the town clerks, the overseers having nothing 
to do with these voters, whose qualifications aro personal 
and not locally connected wdth any parish. 

The overseers and other officers concerned are required 
to perform their duties in connexion with registration in 
accordance with the instructions and precepts, and to use 
the notices and forms prescribed by Order in Council from 
time to time. The Order at present in force is the Regis- 
tration Order, 1895. It directs the clerk of every bounty 
council, on or within seven days before the 15tli of April 
in every year, to send to the overseers of each parish in his 
county a precept with regard to the registration of owner- 
ship electors, and to every parish not within a parliamentary 
or municipal borough a precept with regard to the regis- 
tration of occupation electors (which expression for this 
purpose includes lodgers as well as occupiers proper). The 
town clerk of every Imrough, municipal or parliamentary, 
is to send to the overseers of every parish in his borough 
a precept with regard to the registration of occupation 
electors. These precepts are set out in the Registration 
Order, and those issued by the town clerks differ according 
as the borough is parliamentary only, or municipal only, 
or both parliamentaiy and municipal ; in the cases of 
Bristol, Exeter, Norwich, and Nottingham they contain 
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directions as to freehold and burgage tenants. The duties 
of the overseers in r^ard to registration are set out in 
detail in the precepts. Along with the precepts are for- 
warded forms of the various lists and notices required to 
be used, and with the ownership precept a certain number 
of copies of that portion of the parliamentary register of 
the county at the time in force which contains the owner- 
ship voters for the parish, the register being so printed 
that the portion relating to each parish can be detached. 
It is the duty of the overseers to publish on the 20th of 
June, in manner hereinafter describe, the portion of the 
register so received, together with a notice to owners not 
already registered to send in claims by the 20th of July. 
Meanwhile the overseers are making the inquiries necessary 
for the preparation of the occupier list. For this purpose 
they may require returns to ho furnished by owners of 
houses let out in se|>arate tenements, and by employers 
who have servants entitled to the service franchise. The 
registrars of births, deaths, and marriages are required 
to furnish the overseers with returns of deaths, and the 
assessed tax collectors with returns of defaulters; the 
relieving officers aro to give information as to recipients of 
parochial relief. On or before the 31st of July the over- 
seers are to make out and sign the lists of voters. These 
are the following : the list of ownership electors, consisting 
of the portion of the register previously published with a 
supplemental list of those who have sent in claims by the 
20th of July ; the occupier list ; and the old lodger list, 
the last being formed from claims sent in by the 25th of 
July. The overseers do not select the names in the first 
and last of these lists ; they take them as supplied in the 
register and claims. It is, however, their duty to write 
“ dead ** or “ objected ” in the margin against the names 
of persons whom they have reason to believe to be dead or 
not entitled to vote in respect of the qualification described. 
The ownershi]) and old lodger lists will be divided into 
two parts, if the register contains names of owners 
entitl^ to a parochial vote only, or if claims by owners or 
old lodgers have been made limited to that franchise. The 
occupier list contains the names of persons whom the 
overseers believe to be qualified, and no others, and there- 
fore will be free from marginal objections. Except in 
the administrative county of London, it is made out in 
three divisions — division 1 giving the names of occupiers 
of property qualifying for both parliamentary and local 
govenimcnt votes, divisions 2 and 3 tliose of occupiers, 
of property qualifying only for ’parliamentary and only 
for local government votes respectively. It happens so 
frequently that a tenement, if not of sufficient value to 
qualify for the £10 occupation franchise (parliamentary 
and local government), qualifies both for the household 
franchise (parliamentary) and for the old burgess franchise 
(local government), that division 1 would in most cases 
be the whole list, but for two circumstances. The service 
franchise is a special modification of the household franchise 
only ; and the service occupants, being therefore restricted 
to the parliamentary vote, form the bulk of division 2 ; 
while i>eers and women, ^ing excluded from the parlia- 
mentary vot^ are consequently relegated to division 3. 
In the administrative county of Lond^on the local govern- 
ment register, being coextensive with the register of 
parochial electors, includes the whole of the parliamentary 
register. The occupier lists are consequently there made 
out in two divisions only, the names which would else- 
where appear in division 2 being placed in division L 
The Ibts of freehold and burgage tenants in Bristol^ 
Exeter, Norwich, and Nottingham are to be made out 
and signed by the same date. The overseers have also to* 
make out and sign a list of persons qualified as occupiers 
to be elected aldermen or councillors, but as non-residenta 
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disqualified from being on the local government register. 
By the same date also the clerks of the livery companies 
are to make out, sign, and deliver to the secondary (who 
l>erfonn8 in the City of London the registration duties 
which elTOwhere fall on the town clerk) the lists of livery- 
men entitled as such to the parliamentary vote ; and the 
town clerks are to make out and sign the lists of freemen 
so entitled in towns where this franchise exists. 

On the 1st of Au^st all the above lists are to be 
published, the livery lists by the secondary, lists of free- 
men by the town clerks, and the rest by the overseers. 
In addition the.*overseers may have to publish a list of 
[>er^ns disqualified by having been found guilty of corrupt 
or illegal practices; this list they will receive, when it 
exists, from the clerk of the county council or town 
clerk with the precept. Publication of lists and notices 
by overseers is made by affixing copies on the doors of 
the church and other places of worship of the parish (or, 
if there be none, in some public or conspicuous situation 
in the parish), and also, with the exception to bo men- 
tioned, in the case of a parish wholly or partly within a 
municipal borough or urban district, in or near every 
public or municipal or parochial office and every post and 
telegraph office in the parish. The exception is that lists 
and notices relating to ownership electors need not be 
published at the offices mentioned when the parish is 
within a parliamentary borough. Publication by the 
secondary is made by affixing copies outside the Guild- 
hall and Royal Exchange ; publication by town clerks is 
made by affixing copies outside their town hall, or, where 
there is none, in some public or conspicuous place in 
their borough. From the 1st to the 20th of August 
inclusive is allowed for the sending in of claims and 
objections. Those whose names have been omitted from 
the occupier or reserved rights lists, or the non-resident 
list, or whose names, place of abode, or particulars of 
qualification have been incorrectly stated in such lists, 
may send in claims to have their names registered ; lodgers 
who are not qualified as old lodgers, or who have omitted 
to claim as such, may claim as new lodgers ; persons whose 
names are on the corrupt and illegal practices list may 
claim to have them omitted. Any person whose name is 
on the list of parliamentary, local government, or parochial 
electors for the same parliamentary county, administrative 
county, borough, or parish, may object to names on the 
same lists. Notices of claim and objection in the case of 
liverymen and freemen are to be sent to the secondary 
and town clerk, and in other cases to the overseers ; and 
notices of objection must also in all cases be sent to the 
person objected to. All notices must be sent in by the 
20th of August, and on or before the 25th of August the 
overseers, secondary, and town clerks are to make out, sign, 
and publish lists of the claimants and j^tersons objected to. 
It remains to be added that any person on a list of voters 
(».e., on one of the lists published on the 1st of August) 
may make a declaration before a magistrate or com- 
missioner for oaths correcting the entry relating to him. 
In the case of ownership electors the correction can only 
deal with the place of abode ; in the case of other lists it 
extends to aJi particulars stated, and is useful inasmuch 
as it enables the revising barrister to make corrections 
as to the qualification which he could not make in the 
absence of a declaration; The declarations must be 
delivered to the clerk of the county council or town clerk 
on or before the 5th of September. 

The next stage is the revision of the lists. For this 
purpose revising barristers are appointed yearly, for the 
Middlesex circuit (which includes the whole of the old 
county of Middlesex and the City of London) by the Lord 
Chief-Justice, for the other counties and boroughs by 
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the senior judge going the summer assize on the circuits 
to which they respectively belong. The period within 
which revision courts can be held is from the 
8th of September to the 12th of October, both 
days inclusive. The clerk of the county council * 
attends the first court held for each jiarliamentary division 
of his county, and the town clerk the first court held for 
his city or borough ; and they are resjiectively to produce 
all lists, notices, and declarations in their custody, and 
to answer any questions put to them by the revising 
barrister. The overseers also attend the courts held for 
their parish, to produce the rate books, original notices of 
claim and objection, &c., and to answer questions. The 
claimants, objectors, and persons objected to appear per- 
sonally or by representative to support their several con- 
tentions. Any person qualified to be an objector may 
also appear to oppose any claims, upon giving notice to 
the barrister before such claims are reached. The powers 
of the revising barrister are as follow : — As regards 
persons whose names are on the lists of voters published 
on the Ist of August, he is to expunge the names, whether 
objected to or not, of those who are dead or subject to 
personal incapacity, such as infants and aliens, and for 
parliamentary purposes peers and women ; but this class of 
persons has been held not to include those incapacitated 
by receipt of parochial relief, whose names therefore 
cannot be expunged unless objected to. If an entry 
is imperfect, the name must be removed, unless the 
particulars necessary for completing it are supplied to 
the barrister. All names marginally objected to by over- 
seers must bo expunged, unless the voters prove to the 
barrister that they ought to be retained. Objections 
made by other objectors must be supported by primd 
facie proof, and if this is not rebutted the name is 
struck out. Claimants (including owners and old lodgers 
who have duly claimed, but whose names for whatever 
cause have been omitted from the lists of voters published 
on the Ist of August) must be ready to sup[)ort their 
claims. The declaration attached to a lodger claim is 
indeed primd facie proof of the facts stated in it, but 
other claimants require evidence to make out even a 
primd facie case, and if they fail to i)roduce it their 
claims will be disallowed. The barrister is reejuired to 
correct errors in the lists of voters, and has a discretion to 
rectify mistakes in claims and objections upon evidence 
produced to him. But his power in this respect is limited, 
and in particular he may not correct the dcscri[)tion of 
qualification in a list of voters (except upon the evidence 
of a declaration made as above mentioned), or in a claim, 
so as to make it a different qualification from that stated 
in the list or claim. Lastly, the barrister has to deal with 
duplicates. A voter is entitled to be on the register once, 
but not more than once, as a parliamentary voter for each 
parliamentary county or borough, as a burgess for eacli 
municipal borough, as a county elector for each electoral 
division, and as a parochial elector for each parish in which 
he holds a qualification. But inasmuch as the overseers 
of a parish cannot say with certainty what entries relating 
to any person will appear on the lists of other parishes, 
nor which of them or of any duplicates on their own lists 
will be retained on revision, it is their duty to place each 
name on the lists where it would be if there were no 
duplicate, leaving it to the revising barrister to deal 
with the duplicate entries by expunging or transferring 
them to a separate parochial list, or, in the case of 
occupiers, to division 2 or 3 of the occupier list, as re- 
quired. The revising barrister has also, as regards 
freemen in a divided parliamentary borough, to allot 
the non-residents equally as nearly as may bo among the 
parliamentary divisions, the residents being placed on the 
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list of the division where they reside. The decision of the 
revising barrister is final and conclusive on all questions 
of fact ; but an appeal lies from him on questions of Jaw 
at the instance of any person aggrieved by the removal of 
his name from a list of voters, by the rejection of his 
claim or objection, or by the allowance of a claim which 
he has op|K>sed. Notice of the intention to appeal must 
be given to the barrister in writing on the day when his 
decision is given. The barrister may refuse to state a 
case for appeal ; but if he does so without due cause he 
may bo ordered by the High Court to state a case. The 
appeal is heard by a Divisional Court, from whose decision 
an appeal lies (by leave either of the Divisional Court or 
of the Court of Appeal) to the Court of Appeal, whose 
decision is final. 

On the coinj)letion of the revision the barrister hands 
the county and borough lists (every page signed and every 
alteration initialled by him) to the clerk of the county 
council and the town clerk respectively, to bo printed. 
It is to be observed that the ownership list is a county 
list, whether the parish be within a borough or not, and 
will in all cases be handed to the clerk of the county 
council. With the following exceptions the revised lists 
are to be made up and printed by the 20th of December, 
and come into force as the register for all purposes on the 
1st of January. In the boroughs created by the London 
(lovernment Act, 1 899, the whole register is to bo made 
up and printed by the 20th of October, and to come into 
force for the purpose of borough elections under the Act 
on the 1st of November. In boroughs subject to the 
Municipal Corporations Acts, divisions 1 and 3 of the 
occupiers^ list are to be made up and printed by the 20th 
of October, and come into force for the i)urpose of muni- 
cipal and county council elections on the Ist of November. 
Corrections ordered in consequence of a successful appeal 
from a revising barrister are to be made by the officers 
having the custody of the registers, but a pending appeal 
does not affect any right of voting. The register in its 
final form will consist of tlie lists published on the 1st 
of August as corrected, with the claims which liave been 
allowed on revision incorporated with them. It is printed 
in such form that each list and each division of a list for 
every parish can be separated from the rest for the pur- 
pose of making up the parliamentary, local government, 
and parochial registers respectively. The alphabetical 
order is followed, oxce})t in London and some other large 
towns, where street order is adopted for all except the 
ownership lists and lists of liverymen and freemen. 
The parliamentary register for a parliamentary county 
will consist of the ownership lists for all {)ari8hes in the 
county, and of the lodger lists and divisions 1 and 2 
of the occupier lists for parishes within the county and 
not within a parliamentary borough. The parliamentary 
register for a parliamentary borough will consist of the 
lodger lists, of the lists of freehold and burgage tenants 
(if any), and of divisions 1 and 2 of the occupier lists for 
all parishes within the borough, and also of the borough 
lists (if any) of liverymen or freemen. The local govern- 
ment register for an administrative county will consist of 
divisions 1 and 3 of the occupier lists for all parishes in 
the county, and the burgess roll for a municipal borough 
of divisions 1 and 3 of the occupier lists for all parishes 
in the borough. It will be seen, therefore, that, except 
in county boroughs, the burgess roll is also a part of the 
local government register of the administrative county 
within which the borough is situate. The register of 
parochial electors consists of the complete set of lists for 
each parish ; but this does not include the lists of livery- 
men and freemen, which, as has been stated, are not 
parish lists. 
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No one whose name is not on the register can vote at 
an election. The fact that a man’s name is on the 
register is now so for conclusive of his right that the 
returning officer is bound to receive his vote. Only two 
questions may be asked of him when he tenders his vote, 
namely, whether he is the person whose name is on the 
register, and whether he has voted before at the election. 
The Reform Act, 1832, allowed him to be asked at parlia- 
mentary elections whether he retained the qua^cation 
for which he had been registered ; but the Registration 
Act, 1843, disallowed the question, and made the register 
conclusive as to the retention of the qualification. When, 
however, a petition is presented against an election, the 
register, although conclusive as to the retention of the 
qualification, does not prevent the court from inquiring 
into the existence of personal incapacities, arising in 
connexion with the election or otherwise, and striking off 
on scrutiny the votes of persons subject thereto, c.^., 
aliens, infants, or in parliamentary elections peers, <hc. 
But this ix)wer has been held not to extend to the in- 
capacity arising from receipt of parochial relief, which 
here, as before the revision court, enjoys an exceptional 
position. 

The expenses incurred by the overseers in the per- 
formance of their registration duties are laid before the 
revising barrister, whose certificate of allowance signed in 
open court is final and conclusive. One -half of the 
amount certified to be due is to be paid out of the poor- 
rate of the parish ; the other half in municipal boroughs 
out of the borough fund, and elsewhere out of the county 
fund. The expenses of the clerk of the county council, 
and the expenses of a town clerk in respect of an area 
not within a municipal borough, are to be laid before 
the county council, and the expenses of a town clerk in 
respect of an area within a municipal borough are to be 
laid before the town council. The amount allowed by 
the county council is to be paid out of the county fund ; 
and of the amount allowed by the towm council one-half 
is to be paid out of the borough fund, and one-half to be 
contributed by the several parishes of the borough out of 
their poor-rates. The fee of the revising barrister (which 
is to cover all his expenses) is paid by the Treasury ; and 
one-half of the total amount so paid for each circuit is to 
be apportioned by a certificate of the Treasury among the 
counties and boroughs of the circuit, and repaid by them 
to the Exchequer. 

The City of London is not within the Municipal Cor- 
|>orations Acts, and is not subject to the general registra- 
tion law in the formation of its roll of citizens for municipal 
purposes. But a register of parliamentary, county, and 
parochial electors is made in the ordinary way. The 
universities are also exempt from the general law of 
registration. At Oxford and Cambridge the members of 
Convocation and the Senate respectively have always 
formed the parliamentary constituencies; and, as has 
been already stated, the registere of those members were 
before 1832, and still are, the parliamentary registers. 
Similarly, the Reform Act of 1867, which gave parliar 
mentary representation to the University of London, 
simply enacted that the register of graduates constituting 
the Convocation should be the parliamentary register of 
that body. 

Scotland , — In Scotland the qualifications for local govern- 
ment and i)arish electors are Hie same as those for parlia- 
mentary voters, the only difference in the roisters being 
in resect of personal incapacities for the parliamentary 
franchise, incapacity for the other franchises by reason of 
non-parent of rates, and duplicates. The principal Act 
regulating registration in burghs is 19 and 20 Viet. c. 58, 
amended in some particulars as to dates by 31 and 32 Viet 
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c. 48, § 20. County registration, formerly regulated by 
24 and 25 Viet. c. 83, has been assimilated to burgh 
registration by 48 and 49 Viet. c. 3, § 8 (6). The pro- 
cedure consists, as in England, of the making and publica- 
tion of lists of voters, the making of claims and objections, 
and the holding of revision courts ; but there are important 
differenoes of detail. Though the parish is the registration 
unit, parochial machinery is not used for the formation of 
the register. The parliamentary lists for a county are 
made up yearly by one or more of the assessors of the 
county, and those for a burgh by one or more of the 
assessors for thC" burgh, or by the clerk of the commis- 
sioners. They are published on the 15th of September ; 
and claims and objections must be sent in by tlic 2l8t and 
are published on the 25th of the same month. I’ublication 
is made in burghs by posting on or near the town hall, or 
in some other conspicuous place, in counties by ])osting the 
part relating to each parish on the jjarish church door, and 
in both coses giving notice by newspaper advertisement of 
a place where the lists may be ])eriised. The revision is 
conducted by the slicrifF, the time within whicli his courts 
may be hold being from the 25th of September to the 16th 
of October, both days inclusive. An appeal lies to three 
judges of the Court of Session, one taken from each division 
of the Inner House, and one from the Lords Ordinary of 
the Outer House. The revised lists ore delivered in 
counties to the sheriff clerk, in burghs to the town clerk, 
or })erson to whom the registration duties of town clerk 
are assigned. The register comes into force for all purposes 
on the 1st of November. 

The municipal register of a royal burgh which is co- 
extensive, or of that part of a royal burgh which is co- 
extensive w'ith a parliamentary burgh, consists of the 
j)arliamentary register with a supplemental list of women 
who but for their sex would be qualified for the parlia- 
mentary vote. The municipal register for a burgh, or for 
that part of one which is not within a parliamentary burgh, 
consists of i)ersons j)ossessed of qualifications within the 
burgh which, if within a parliamentary burgh, would entith*. 
them, or but for their sex would entitle them, to the par- 
liamentary vote. The register of county electors consists 
of the parliamentary register for a county with the sup- 
plemental list hcreiifter mentioned ; but inasmuch as ex- | 
emption from or failure to pay the consolidated county rate 
is a disqualification for the county electors’ franchise, the 
names of persons so disqualified are to be marked with a 
distinctive mark on the register ; as are also the names of 
]»ersons whose qualifications are situated within a burgh, 
such marks indicating that the persons to whose names 
they are attached are not entitled to vote as county 
electors. Every tliird year, in preparation for the tri- 
ennial elections of county and parish councils (casual 
vacancies being filled u]) by co-oi)tation), a supplemental list 
is to be made of j^eers and women possessed of qualifications 
which but for their rank and sex would entitle them to 
parliamentary votes. The register of county electors in a 
county and the municipal register in a burgh form the 
registers of parish electors for the parishes conqtrised in 
each respectively. Inasmuch, however, as a man is entitled 
to be registered as a parish elector in every parish where 
he is qualified, duplicate entries are, when required, to be 
made in the register, with distinctive marks to all but one, 
to indicate that they confer the parish vote only. These 
distinctive marks and those previously mentioned are to 
be made in the lists by the assessors, subject to revision 
by the sheriff. The register is conclusive to the same 
extent as in England, except that the vote of a i)arish I 
elector who is one year in arrear in payment of a parish 
rate is not to be received. The clerk of the parish council 
is to furnish the returning olQScer one week before an election 
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with the names of persons so in arrear ; and the returning 
officer is to reject their votes except upon the production of 
a written receipt. The exiienses of registration in counties 
are to be laid before the county councils; and the amount 
they allow in resjiect of the ])arliamentary register is 
|mid out of the county rate, while the additional amount 
allowed in rt?sj)eet of the county register is paid by a 
rate levied on lands and heritages whicli are not within 
a burgh. In burghs the ex]>enses arc laitl before the 
magistrates or commissioners ; and the amount allowed 
is either apportioned by them among the i>arishe.s in pro- 
portion to their yearly rent or value, or otherwist* levied 
by rate. Provision is mode by 31 and 32 Viet. c. 48, 

27-41, for the formation of registers of jiarliainentary 
electorsfor the universities. The register for each ii niversity 
is to be made annually by the university registrar, witli 
tlie assistance of two members of tlie council, from whose 
decisions an a])peal lies to the university court. 

Irehtnd. — There are no ]»ari8h councils in Ireland, and no 
}>ar<>chial electors. There are therefore but two registers of 
voters, the parliamentary and the local government regis 
ters, the latter of wdiich consists of the former with a local 
government supjilement containing the iianios of those ex- 
cluded from the parliamentary register by reasoji of tbeir 
being peers or women, and duplicate entries relating to 
those whose names are registered elsewhere for tlie same 
jiarliamentary constituency. The princijial Acts regulating 
registration are 13 and 14 Viet. c. 09, 31 and 32 \hi. 
c. 112, 48 and 49 Viet. c. 17, and 61 and 62 Viet. c. 2. 
The Lord Lieutenant is empowered to make l>y Order in 
Council rules for registration, and to [U'escribe forms ; {uid 
under this power has made the liegistralion (Irelaml) JIules, 
1899, now in force. The registration unit is not the parisli, 
but the district electoral division, cxcojit where such division 
is subdivided into wards, or is partly witliiii and partly 
without any town or ward of a borougli or to\\n, in which 
cases each ward of the division or ]>art c>f a <U\ ision is a 
separate registration unit. 

The procedure is as follows, subject to variation in cases 
where there aio clerks of unions wlio held office on tlie 
31st of March 1898, and have not agreed to transfer their 
registration duties. The clerk of ilie ]»eace sends out on 
the 1st of .lune a precept in the form prescribed for county 
registration to the secretaiy of the county council and 
clerks of urban district councils, together with a coiy of 
the existing register for their count)' or district ; and a 
precept ill the form prescribed for borough regi.stration to 
j town clerks of boroughs. As regards registration units 
not in a i>arliamentary or municiiial borough, llic secretary 
of tlie county council or clerk of the urban district 
council is to put marginal objections, “dead” or “ol»- 
jected,” where required, to £10 oc(mjners and householders 
in the co}>y of the register, both in the parliamentary list 
and in the local government suiqdcment. lie is also to 
make out suiqdeinental parliamentary and local goxern- 
ment lists of £10 occupiers and liousehohhns not on the 
[ existing register, and to [lut marginal ol^jeetions where 
I required to these. He is to verify on oatli before a magi" 

I trato the cojiy of the register and suppienicntal lists, ainl 
1 to return them to the clerk of the jieace by the 8th of duly. 

I As regards registration units in a parliamentaiy borough, 
but outside a municipal borough, the .secretary ot iIm* 

I county council or clerk of th<i iir)>an district eoimeil is 
to make out lists of £10 occupiers and Ijouseliolders with 
local government supplement, and tran.siiiit lliein to Mw* 
town clerk of the municipal borough or town. Tho clerk 
of the peace is to publish the copy of the register, after 
himself placing marginal olyections where reejuired to voter's 
other than £10 occuiuers and householders, and the sup- 
plemental lists as received, and also the corrupt and illog;al 
^ fc). VIll. — 26 
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practices list^ if any, on the 22nd of July. On the same 
day tho town clerk will publish the lists received as afore- 
said for registration units outside the municipal borough, 
and the lists, which he will have made out himself for the 
municipal borough, including the freemen’s list and corrupt 
and illegal practices list. Freemen being entitled to the 
local government vote will, if resident, be placed on the 
list of the registration unit where they reside, and will, if 
non-resident, be allotted by the revising barrister among 
the registration units of the borough for local government 
purposes in proportion to the number of electors in each 
registration unit. Claims are to be sent in to the clerk of 
the peace and town clerk by the 4th of August, including 
old lodger claims and, in the case of the clerk of the peace, 
ownership claims. Lists of claimants with marginal ob- 
jections, where required, arc to be published by the clerk 
of the peace and town clerk by the 11th of August. 
Notices of objection to voters or claimants may be given by 
the 20th of August ; and lists of jiersons objected to are to 
be published by the clerk of the peace and town clerk by 
the 24th of the same month. Publication of lists and 
notices by a clerk of the |)eace is made by j>osting copies 
of those relating to each registration unit outside every 
court-house, petty sessions court, and other jjublic otfices in 
the unit ; publication by a town clerk is made by posting 
copies outside the town hall, or, if there be none, in some 
imblic and conspicuous ])lacc in tho borough. 

Revising barristers are S]iecially appointed for the county 
and city of Dublin by tho Lord Lieutenant ; elsewhere the 
county court judges and chairmen of quarter sessions act 
as such ex offidoy assisted, w'hen necessary, by additional 
barristers appointed by the Lord Lieutenant. The time 
for the holding of revision courts is from the 8th of 
September to the 25th of October inclusive. An appeal 
lies to the Court of Appeal, whose decision is final. Tho 
revised lists are handed to the clerk of the peace ; they 
are to be made up by him by the 31st of December, and 
come into force on the 1st of January. The registration 
expenses of the clerk of the peace are to be laid before the 
county council, and the amount allowed is to be levied from 
the county. The exiHJUses of the town clerk are to be 
laid before the revising barrister ; and the amount allowed 
by tho barrister is to be laid before the county council, 
who may allow the whole or jmrt of such amount, and levy 
the sum they allow from the county. In county boroughs 
the council of the borough acts in tho place of the county 
council. The extra cost, if any, incurred by the Treasury 
in connexion with revision in consequence of tho creation 
of the local government register, is to be certified by the 
'Freasury, and repaid to the Exchequer by the county 
councils. 

The registrar of tho University of Duolin is to make out 
in December a list of the persons entitled to the parlia- 
mentary vote for the university, and to print the same in 
January, and to publish a copy in the university calendar, 
or in one or more public journals circulating in Ireland. 
He is to revise the list annually, and expunge the names 
of those dead or disqualified ; but an elector whose name 
has been expunged because he was 6up|K>sod to be dead is 
entitled, if alive, to have his name immediately restored 
and to vote at any election. (l. l. s.) 

_ R«Sia, an important suburb of Havaua, opi)Osite 
tho city, on the east side of the bay, whore most of the 
sugar warehouses of the Havana trade arc situated, and 
where outgoing ships are laden. The eastern railways 
liave their termini here. Formerly it was tho scene of the 
Havana bull-fights. Tho population in 1899 was 1 1,363. 

Ralchenbachp a town of Oermany, 11 miles by 
rail south-west of the town and in the circle of Zwickau, 


kingdom of Saxony. There are a commercial and a 
weaving school, and a museum; the industries include 
woollen, cotton, bleaching, cloth-dressing, spinning, wool- 
carding, and wool-dressing mills, aggregating in aU about 
150 firms. Population (1885), 18,406 ; (1900), 24,498. 

Rslch0nlMrflf (Czech, Liberec\ a town of Bohemia,. 
Austria, near the Saxon and Prussian frontiers, and practi- 
cally the capital of German Bohemia. After Prague, it is. 
one of the largest and most important centres of trade and 
industry in the crownland, although within tho last decade 
the population of Pilsen and Aussig show a more rapid 
increase. Population (1890), 30,890; (1900), 34,204, 
chiefly German and Catholic (estimated at 5 per cent.. 
Czech, 4 i)or cent. Protestant, and 3 per cent, Jewish). 
Tho garrison has been increas^ to 1518 men. In 1890^ 
the district within the jurisdiction of the Chamber of 
Commerce comprised over 370 factories for spinning and 
weaving of wool, cotton, and linen, besides carpet factories 
and establishments for the manufacture of carding and 
other machinery, beer, malt, liqueurs, hosiery, dyeing, &c. 
The industrial community, including a considerable section 
of the large manufactimjrs, has manifested strong Gorman- 
Nationalist sentiment in tho recent phases of the nationality 
strife in Austria. 

Raid, Sir OeoriTe (1841 ), Scottish artist,. 

w’as bom in Aberdeen. After the usual school education he 
develojied an early passion for drawing, which led to his 
being apprenticed in 1854 for seven years to Messrs Keith 
and Gibb, lithographers in Aberdeen. In 1861 Reid took 
lessons from an itinerant portrait-painter, William Niddric, 
who had been a pupil of James Giles, 11. S. A., and after- 
wards entered as a student in the school of the Board of 
Trustees in EdiuburgL After tho usual course of study 
Reid returned to Aberdeen, to paint landscapes and 
][)ortraits for any trifling sum which his work could 
command, gradually gaining the notice of those who re 
cognized lus earnestness. Tho first portrait to attract 
attention, from its fine cpiality, was that of George Mac- 
donald, the poet and novelist, now the property of thc- 
University of Aberdeen. His early landscapes were con- 
scientiously painted in the ojxsn air and on the spot. But 
Reid soon came to see that such work was inherently false, 
]mintod as the picture was day after day under varying 
conditions of light and shade. Accordingly, in 1865 he 
proceeded to Utrecht to study under A. Mollinger, whose 
work he admired, from its unity and simplicity. This 
change in his method of viewing Nature was looked on as 
revolutionary by the Royal Scottish Academy, and for 
some years his work found little favour in that quarter ; 
but other artists gradually adopted the system of tone- 
studies, which ultimately prevailed. Conscious of imper- 
fect training in drawing, Reid went to Paris in 1868 to 
study under the accomplislied figure-painter Yvon ; and, 
still farther to master the mysteries of his art, he worked 
in 1872 with his friend Josef Israels at Tho Hague. From 
this time forward Reid’s success was continuous and 
marked. He showed his versatility in landscape, as in his 
“Whins in Bloom,” which combined g^t breadth with 
fine detail ; in flower-pieces, such as his “ Roses,” which 
wore brilliant in rapid suggestiveness and force ; but most 
of all in his portraits, wHch are marked by great indi- 
viduality, and by fine insight into character. His work 
in black-and-white, his admirable illustrations in brush- 
work of Edinburgh and its neighbourhood, and also hia 
pen-drawing, about which it luw been declared that “his. 
work contains all the subtleties and refinements of a most 
delicate etching,” must also be noted. Elected Associate 
of tho Royal Scottish Academy in 1870, Reid attained 
the full membership in 1877, and took up his residence in 
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Edinburgh in 1882. In 1891 he was elected President, 
receiving also the honour of knighthood, and he was 
awarded a gold medal at the Paris Exhibition of 1900. 
For a specimen of his work, see Portraituhu. 

Ralg^tei a municipal borough and market town of 
Surrey, England, in the Beigate iiarliamcntary division, 
23 miles south of London, with a station on the South- 
Eastern Railway. The Free Convalescent Home, removed 
from Bletchingly, was oi)ened at South Park in 1880; 
and Brabazon Home, in connexion with the Girls’ Friendly 
Society, in 1885. There is also a technical institute. 
Population (1881), 18,665; (1901), 25,993. 

Rolnecke, Oarl Heinrich Careten (1824- 

), German comjxjser and pianist, bom at Altoiia, 

23rd June 1824, came of musical stocl^ his father, Peter 
Roinecko (who was also his teacher), being an admirable 
musician. At the age of eleven he made Ills first appear- 
ance as pianist, and when scarcely eighteen he went 
a successful tour through Denmark and Sweden. After 
a stay in Leipzig, where he studied under Mendelssohn, 
iu the recently founded Conservatorium, and Schumann, 
Rcineckc went on tour wdth Kdnigslow and Wasielewski, 
Schumann’s biographer, in North Germany and Denmark. 
From 1846 to 1848 Roinecke was court pianist to 
Christian Ylll. of Denmark. After resigning this }K)st ho 
w'ent first to Paris, and next to Cologne, as professor in 
the Conservatorium. From 1854 to 1859 he was music 
director at Barmen, in the latter year filling this post at 
Breslau University; in 1860 he l^came conductor of the 
famous Leipzig Gewandhaus, a post which (together with 
that of professor at the Conservatorium) lie held with 
honour and distinction for thirty-five years. During this 
time Rcinecke continually made concert tours to England 
and elsewhere. His pianoforte playing liclonged to a 
school now almost extinct. Grace and neatness were its 
characteristics, and at one time Reinecke w>is probably 
unrivalled as a Mozart player and an accompanist. His 
compositions are as unimportant historically as Raifs, and 
even more numerous. His grand o])era Konig Manfred, 
and the comic ojicra Auf hohen Befehl, wore at one time 
frequently played in Germany ; and his cantata JTakon Jarl 
is melodiously beautiful, as are many of his songs ; w^hile 
his Friedensfeier overture was once quite hackneyed. 
By far his most valuable works are those written for 
educational purposes. His sonatinas, his “ Kindergarten,” 
and much that he has ably edited, will continue to delight 
generations not yet born. 

Reinken^ Joseph Hubert (1821-1896), 
Old Catholic bishop, was bom at Burtscheid, near Aix-la- 
Chax)cll& He was educated at the gymnasium at Aix, and 
afterwards studied theology at the universities of llonn 
and Munich. Ho was ordained priest in 1848, and in 1849 
graduated as doctor in theology with considerable ^dat. 
He was soon appointed professor of ecclesiastical history 
at Breslau, by the influence of the Cardinal Archbishop 
Diepenbrock. In 1865 he was made rector of Breslau 
University. He wrote a number of treatises on various 
subjects during this period, the most noticeable among 
which were monograph on Clement of Alexandria, Hilary 
of Poitiers, and Martin of Tours. In consequence of 
an essay on art, especially in tragedy, after Aristotle, he 
was m^c doctor in philosophy in the University of 
Leipzig. When, in 1870, the question of Papal Infalli- 
bility was raised, Reinkens attached himself to the party 
opposed to the proclamation of the dogma. He had been 
confirmed in his Liberal sentiments by a visit he liad 
i-ecently paid to Rome. Ho threw himself vigorously into 
the controversy, and wrote se/eral pamphlets on Church 
tradition relative to Infallibility, and on the procedure of 
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the Council When the dogma of Infallibility was 
proclaimed, Reinkens joined those who resolved to offer 
an organiz^ resistance to the decree. The head of this 
band of influential theologians was Dellinger, and among 
them were von Schulte, Michelis, Friedrich, Knoodt, Langou, 
and Weber. Reinkens was one of those who signed the 
celebrated Declaration of Nuremberg in 1871. It was 
further resolved to appeal to other Episcopal bodies ; and 
at the Bonn conferences with Orientais and Anglicans, 
organized by Dellinger in 1874 and 1875, Reinkens was a 
conspicuous figure. In the meantime the question had to 
1)6 decided whether the Old Catholics should or should not 
definitely separate themselves from the Church of Rome. 
The bi8hoi>s of the so-called Jansenist Church in Holland, 
which had existed independently of Romo for about 
two centuries, and possessed an incontestably canonical 
Episcopate, had })romiHed to convey a valid succession 
according to the customs of the Western Church. 
Dollingcr objected; and though he afterwards admitted 
that his objections were ill-founded, his dissent prevented 
all but a small band of eminent theologians and a few' 
enthusiastic laymen from joining the new Church. It was 
nevertheless constituted, and Reinkens was chosen bishop 
of the Old Catholics in Germany at an enthusiastic meet* 
iiig at Cologne in 1873. On the 11th August of the 
same year he was consecrated to the Episcopate by Dr 
Heykamp, bisliop of Deventer, in Holland, Archbishop 
Loos of Utrecht, who had i)romi8ed to constjcrate the 
bishop if elected by the German Old Catholics, having 
been removed by death on the very day of lleinkenss 
election to the Episcopate. Reinkens devoted himself to 
his office of siqierintending the infant Church with the 
utmost solicitude, as the number of his JJirtenLriefe and 
the variety of their subjects prove. Nor did his activity 
as a theologian cease. Ho wrote a number of theological 
works after his consecration, but none of them so 
iuqiortant as his treatise on Cyprian and the Unity of the 
Church, which ho wrote in the year of his consecration. 
The chief act of his episcopal career was his consecration 
in 1876 of Dr Edward Herzog to preside as bishop over 
the Old Catholic Church iu Switzerland. He would have 
}>erformod the same office for the Old Catholics in Austria, 
but the Austrian Government interfered and refused its 
consent. In 1881 Reinkens visited England, and received 
Holy Communion more than once with bishops, clergy, 
and laity of the Church of England. Almost his la.st 
important public act was the publication, in conjunction 
with Professor Friedrich, of a defence of the validity 
of Anglican orders against his co-religionists, the Old 
Catholics of Holland, who hod distributed an attack on 
their validity among the clergy and theologians i)r(*sent< 
at the Old Catholic Congress at Rotterdam in 1894. 
Reinkens was gentle and inoffensive in disposition ; and if 
lie was unable to command much 8 U 2 )i>ort for the Church 
over wliich he i)resided, he won for himself great respect 
and affection among the German jieojde. This was mani- 
fested at his funeral, when a great and syinjiiithetic crowd 
lined the streets through which the corihje had to })ass, 
and wreaths from the sons of the German eiiqicror 
were laid u^ion the coffin. lie died at Bonn on 4th 
January 1896. 

RomodliOSp a large town of Santa Clara })rovince, 
Cuba. The jiopulation in 1899 was 6633. 

Remscheidf a towm of Prussia, Rhine ijrovince, 6 
miles by rail south from Barmen, a centre for the maiui- 
facture of cutlery and steel and iron wares. The muni 
cipal area was enlarged in 1893. I'oinilation (1885), 
33,986; (1900), 58,108. 

RenaiXp a town of Belgium, in the province of East 
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Flanders, 25 miles south of Ghent, on a network of railways. 
It has dye-works, bleaching-fields, and manufactories for 
cotton and woollen goods. Population (communal) (1880), 
14,370; (1900), 19,936. 

Ronaili Ernast (1823-1 892), the celebrated French 
thinker and writer, was born on the 28th of February 1823 
in the town of Tr^guicr, situated in the dejwirtment of the 
C6tes-du-Nord, which occupies the north-west of the ancient 
]»rovince of Brittany. His father’s jxjoplo were of the 
hsher-clan of Kenans or Konans ; his grandfather, having 
made a small fortune by his fishing smack, bought a house 
at Tr6guier and settled there, and this man’s son, captain 
of a small cutt<.'r and an ardent llepublican, married the 
daughter of Royalist trading-folk from the neighbouring 
town of I^wiiiion. All his life long Kenan’s mind was 
divided Ixitwecn his father’s and his mother’s political 
beliefs. His father died when the child was five years old. 

1 1 is sister Henrietto, twelve years older than Ernest, a girl 
of remarkable character, w'as henceforth morally the head 
of the household. SIuj dtiteimined to pay her father’s 
debts, to help her mother, and to educate her little brother. 
Having in vain attempted to keep a school for girls at 
I’roguicr, she left her native place and went to Paris 
as teaclu*>r in a young laditis’ boarding-school. Ernest 
iiKuinwhile was educated in the ecclesiastical seminary of 
bis native place. His family still preserve his good-conduct 
notes for this [icriod : “ Docile, jiatient, diligent, pains- 
taking, thorough,” arc adjectives which occur often. We 
do not hear tluit In* was brilliant or clever, but then the 
[iriosts carfjd little for such qualities ; occasionally they 
conqdain that “ Ernest Kenan is inattentive during service 
in church.” While the priests wertj grounding Kenan in 
mathematics and Latin, and teaching him the value of dis- 
interest<xln(?ss and duty, his mother, with her fund of myth 
and local traditions, com] doted his education at home. 
Very eaily in life the future historian of religions learned 
how the unexplained l)ecomes the suijernatural in a rustic 
imagination, and how a fact l)ocomcs a faith. Madame 
Kenan ww'/r, a lively little gipsy of a woman, was only half 
a Breton. Her paternal ancestors came from Bordeaux, 
and Kenan used to say that in his ow’n nature the Gascon 
and the Breton were constantly at odds. 

In the summer of 1838 Kenan carried off all the prizes 
at the college of TrcJguier. His sister in Paris told the 
doctor of the school in which she taught about the 
marvellous success of her brother, and he carried the newa 
to M. Dupanloup, then engaged in organizing the ecclesi- 
astical college of St Nicholas du Chardonnet, a school in 
which the young Catholic nobility and the most gifUxl 
])upils of the Catholic seminaries were to lx: educated to- 
gether, with a view’ to cementing the bond between the 
aristocracy and the priesthood. When M. Dujxinloup 
heard of the new Breton prodigy, he sent for him at once. 
Kenan was fifteen and a half. He had never been outside 
bis Breton province. “ What I saw in Paris was as strange 
to mo as if I had been sent into the wilds of Tahiti or 
Timbuctoo.” The breath of the lx)ulevards penetrated 
through a thousand fissures into the closed circle of the 
Parisian seminary, where the students discussed writh 
IHission the rising glories of Lamartine, Victor Hugo, and 
Michelet. “I learned with stupor that knowledge was 
not a privilege of the Churcli ... 1 awoke to the meaning 
of the words talent, fame, celebrity.” Above all, religion 
seemed to him a wholly different thing in Tr^guier and in 
Pfeiris. The superficial, brilliant, pseudo-scientific Catholi- 
cism of the capital did not satisfy the new recruit, who 
had accepted the austere and primitive faith of his Breton 
masters. 

In 1840 Benan left St Nicholas to study philosophy at 


the seminary of Issy, in the suburbs of Paris. He entered 
with a passion for Catholic scholasticism. ^ The rhetoric of 
St Nicholas had wearied him, and his serious intelli^nce 
hoped to satisfy itself with the vast and solid material of 
Catholic theology. Keid and Malebranche first attracted 
him among the philosophers, and after these he opened the 
tomes of Hegel, Kant, and Herder : studied the Germans, 
and I thought 1 entered a temple.” But it was not that 
temple of which Issy is a portal. Kenan began to perceive 
the essential contradiction between the metaphysics which 
he studied and the faith that he professed, but a curious 
apjietite for truths that can be verified restrained his 
scepticism. “ Philosophy excites and only half satisfies the 
appetite for truth ; 1 am eager for mathematics,” he wrote 
to his sister Henrietto, his confidante, his guide, and friend. 
The letters had far to go. Bent on her self-imposed charges, 
Henriette hod accepted in the family of Count Zamoyski 
an engagement more lucrative than her place as under- 
mistress in a Paris boarding-school. From her Polish 
stexq)eB she exercised the strongest influence over her distant 
brother. All that Jacqueline Pascal was to the groat French 
reformer Henriette was to Ernest Kenan, and her recently 
published letters reveal a mind almost equal, a moral nature 
sujxjrior, to his own. It was not mathematics but jhilo- 
logy which was to settle the gathering doubts of Ernest 
Kenan. His course completed at Issy, he entered the great 
college of St Suljuce in order to take his degree in i)hilo- 
logy prior to entering the Church. And here he l)egan 
the study of Hebrew. His mind, hitherto nourished on 
dogmas and ideas, on views and oxunions, was famished for 
reality and alert in detecting the importance of a fact. He 
was already prompt to accejit the proofs of exi)erience as 
the sole authentic proofs. He saw that the second jwirt of 
Isaiah differed from the first not only in style but in date ; 
that the grammar and the history of the Pentateuch are 
posterior to the time of Moses ; that the book of Daniel is 
clearly apocryphal. It followed from his training that, if 
you admit one error in a revealed text, you incriminate the 
whole. Secretly, Kenan felt himself cut off from the com- 
munion of saints, and yet with his whole heart he desired 
to live the life of a Catholic j>ric8t. “ The priest lives for 
his fellows, to teach them and to counsel them. He is a 
man of books ; he lives the contemplative life, and yet he is 
a brother unto his brethren ... I am not born for a life of 
action ; a merely private life would seem to me a sort of 
selfishness ... 1 am only fit for one sort of life.” Hence a 
bitter struggle Ixitwecn vocation and conviction ; owing to 
Henriette, conviction gained the day. In October 1845 
Kenan left the seminary of St Sulpice for Stavistas, a lay 
college of the Oratorians. Finding himself even there too 
much under the domination of the Church, a few w’eeks 
later, most reluctantly, he broke the last tie w’hich bound 
him to the religious life and entered M. Crouzet’s school 
for boys as a pupil teacher — or, rather, as usher — receiving 
his board and his room in return for his siqxjrvision of the 
evening class. 

It is alwTiys dangerous to educate a really great mind in 
only one order of truth ; so soon as it perceives the hidden 
half of the world, it will realize and even magnify its im- 
lK>rtance, embracing it with the ardour of a spiritual con- 
version. Thus Pascal, trained by a set of savants to observe, 
to calculate, to reason, to concern himself solely with ex- 
periments and mechanical inventions, was to Income the 
tormented enthusiast of the religious life. Kenan, brought 
up by priests in a world ruled by authority and curious 
only of feeling and opinion, was to accept the scientific ideal 
with the same extraordinary expansion of all his faculties. 
Ho was henceforth and for ever ravished by the splendour 
of the cosmos. Quite at the end of his life he wrote of 
Amiel, “ The man who has time to keep a private diary has 
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never understood the immensity of the universe.’* The 
magnihoent certitudes of physical and natural science were 
revealed to Renan in 1846 by the great chemist Marcellin 
Berthelot, then a boy of eighteen, h^ pupil at M. Crouzet’s 
school. To the day of Renan’s death their friendship 
continued. It coxisisted in what we learned together.” M. 
Orouzet’s usher was occupied only in the evenings. In the 
daytime Renan continued his researches in Semitic philo- 
logy. In 1847, an obscure young man of four-and-twenty, 
he obtained the Frix Volney— one of the principal dis- 
tinctions awarded by the Academy of Inscriptions — ^for the 
manuscript of hi^^ General History of Semitic Languages.” 
In 1847 he took his degree as Agr4ge de Philosophic; that 
is to say, fellow of the university, and was offered a place 
as master in the lyc4e of Yenddme. In 1848 a small 
temporary appointment to the 
lyc4e of Versailles permitted 
him to return to the capital 
and resume his studies. 

The revolution of 1848 
aroused in Renan that side 
of him which loved the priest- 
liood because “the i)riest lives 
for his fellovrs.” For three 
years the problems of faith 
and the glories of science had 
iilled his mind and soul, to 
the exclusion of this sense 
of fraternity, which was, 
none the less, fundamental, 
and was yet to inspire some 
of his most beautiful t»ages. 

Among tho gun -smoke and 
the fusillades of 1848 Renan 
for the first time confronted 
tho problems of Democracy. 

TJie result was an immense 
volume. The Future of Sdeme^ 
which Wiis to remain in manu- 
script until 1890, Ij Avenir 
de la Science is an attempt 
to conciliate the privileges 
of a necessary elite with the 
diffusion of tho greatest good 
lif the greatest number. This 
difficulty was to haunt Ernest 
Renan throughout his life. 

Ry the time he had finished 
his elaborate scheme for re- 
generating society by means of a devoted aristocracy of 
knowledge, and the diffusion of culture, tho year 1848 
was past and gone, and with it his fever of Democracy. 
In 1849 the French Government sent the young scholar 
to Italy on a scientific mission. He remained eight 
months abroad, during which lie forgot his anxiety about 
the toilers’ lot. Hitherto he had known nothing of art. 
In Italy the artist in him awoke, and easily triumphed 
over the savant and the reformer. On his return to Paris 
Renan chose a small flat near the Yal-de-grace, and went 
to live there with his sister Henriette, his devoted secre- 
tary. A small post at the National Library, together 
with his sister’s savings, henceforth furnished him with 
the means of liveliho^. In the evenings lie wrote for 
the Reme dee Deva Mondee and the Debate those exquisite 
essays, some of the most {lerfect he was to produce, 
which were to appear in 1857 and 1859 under the titles 
£tvdes d^Hietoire Rdigieuse and Essais de Morale et de 
Critique, Already in 1852 his book on Averro^e had 
brought him not only his doctor’s degree, but his first 
reputation as a thinker. In his two volumes of essays 
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Eriteht Renan. 

{From a photograph hy A, Liehert, Faria.) 


Renan shows himself a Liberal, but no longer a Democrat. 
Nothing, according to his philosophy, is less imiiortant 
than prosperity. The greatest good of the greatest iiuiiiIkt 
is a theory as dangerous as it is illusory. Man is not born 
to be prosperous, but to realize, in a little vanguard of 
chosen spirits, an ideal superior to the ideal of yesterday. 
Only the few can attain a complete development. The 
bulk of humanity lives by proxy; it is tho enormous 
useless residue from which is distilled that small drop 
of exquisite aroma — the Blite, Yet there is % solidarity 
between tho chosen few and the masses which produce 
them ; each has a duty to the other. The acceptance of this 
duty is tho only foundation for a moral and just society. 
The aristocratic idea has seldom been better stated. 

The success of the Etudes d* 11 isUnre Reliqieuse and the 
Rsmis de Morale had made 
the name of Renan known 
to a cultivated public. While 
Mmlemoiscllc Henan remained 
shut up at home copying her 
brother’s manuscrii)tH or com- 
])iling material for his work, 
the ytmng philosopht'r began 
to frequent more than one 
Parisian «a^cm, and esjusci- 
ally the studio of Ary 
Sclu'fier, at that time a 
noted social centre. In 1856 
lie ] proposed to marry Made- 
moiselk? ComtUic Scheffer, 
the niece and adoj)t(*(l 
daughter of the great Dutch 
jiaintcr. Not without a 
struggle did tho devoted but 
jealous llenric^tto resign her 
claim to be her brother’s sole 
companion. At last she con- 
sented not only to the mar- 
riage, but to make her home 
with the young couj>le, whose 
liousekc/eping de|)endeil on 
the sum that ]!^Iademoise11e 
Renan could contribute. The 
history of this humble ro- 
mance Inis been told by Krn(‘st 
Renan, with rare tiMiderness 
and beauty, in the memorial 
essay which ho wrote some 
six years later, entitled Ma 
Soev/r Henriette, His marriage brought much brightness 
into his life, a rare naturalness and pi(|uancy into his 
style, and a greater attention to the i)icturesque, as if at 
last he dared to be altogether himself, even at the ex- 
IHjnse of a certain noble simplicity. He did not forsake 
liis studios in Semitic philology, and in 1859 apiKjared his 
translation of the Book of Job with an introductory esstay, 
followed in 1859 by the Song of Songs. 

Renan was now a candidate for the chair of Hebrew 
and Chaldaic languages at the College de. Frauct?, a c hair 
which he had consistently desired since first he studied 
Hebrew at the seminary of St Sul pice. The death c>f the 
famous scholar Quatremiire had left this post vacant in 
1857. No one in Franco save Kenan was capaide c>f 
filling it The Catholic ])arty, uj)hc]d by the empw»ss, 
would not appoint an unfrocked seminarist, a nc>torious 
heretic, to what is, in jK)int of fact, a chair of Biblical 
exegesis. Yet the emj)eror, ever anxious to stand wed I 
with men of letters and mc:‘n of science, wished tej con- 
ciliate Ernest Renan. He offered to send the young 
scholar on an arclueological mission to Phccnicia. Renan 
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iinmediatoly accepted. Leaving his wife at home with 
their baby eon, Benan left France, accompanied by his 
sister, in the summer of 1860. Madame Renan joined 
them in January 1861, returning to France in the course 
of J uly. Her husband and her sister-in-law would have done 
well to accompany her. But the mission proved fruitful in 
Phoenician inscriptions which Renan was to publish in his 
Mission de Phhiicie, They form the base of that Corpus 
Inscriptionv/ni Semiticarum on whicli, a little jKjrversely, 
he used in later years to declare that he founded his claim 
to remembrance. He wished to complete his exploration 
of the u])j)er range of Lebanon ; he remained, therefore, 
with Henriette to affront the dangerous miasma of a 
Syrian autumn. At Amschit, near Byblos, Henriette 
Henan died of intermittent fever on the 24th September 
1861. Her brother, himself at death’s door, was carried 
imroijscious on board a ship waiting in harbour and 
bound for France. The sea air revived him, but he 
reached France a broken man apparently in heart and 
lH*alth. Fortunately, he had more than one great project 
which attached him to life. His sister in her last days had 
(‘11 treated him not to give up his candidature for the chair 
of Hebrew, and on the 11th of January 1862 the Minister 
of Public Instruction ratified Renan’s election to the post. 
But the scandal of his opening lecture, in which, amid the 
ajijdause of the students, Renan declared Jesus Christ ^^an 
in(‘om})arable Man,” alarmed the Catholic party. Renan’s 
lectures were pronounced a disturbance of the public 
jieace, and the young professor was forthwith suspended 
from his functions. On the 2n(l of June 1864, on 0 ])ening 
the morning newspapt^r, Renan saw that he had been 
transh'rred from the chair of Hebrew at the College of 
I^Vance to the post of sub-librarian at the National Library, 
'rin? fund of oombativeness, which oven the most detached 
]>hilosoi)her hides in the bottom of his heart, seethed 
within him at this high-handed proceeding. He wrote to 
the Minister of l^iblic Instruction : ** Pocunia tua tecum 
sit ! ” He refused the new position, was officially deprived 
of his chair, and henceforth depended for his daily bread 
s(*loly upon liis jicn. 

llenri(3tte liad told him not to abandon the chair of 
Hebrew. She had also said, ** Write the life of Jesus.” 
They had, in fact, begun it together in their Syrian 
retreat, she copying the jiages as fast as her brother wrote 
them, with a New Testament and a Josephm for all his 
library. The book boars the mark of its origin — it is 
filled with the living, vibrating atmosphere of the East 
It is the work of a man familiar with the Bible and 
theology, and no less acipiainted with the inscriptions, 
monuments, types, and landsca].)es of Syria; it is, al)ove 
all, the work of a man who has sounded the human heart. 
But it is scarcely the work of a great scholar : Renan’s 
debt to tile sclnsd of Tubingen has certainly lieen exag- 
gerated, in so far at least as regards the Life of Jant-s. 
The book apjieared on the 23rd June 1863 ; Wore Novem- 
l>er sixty thousand coi>ies of it were in circulation. There 
was no longer any doubt as to Ernest Renan’s future. 
The professor had become a great writer, the philologist 
was seen t() be a genius. But Renan still used his literary 
gifts to jmrsue a scientific ideal. In the days ’when he 
had composed his huge, immature treatise on theFutv^e of 
tScience, he hod written : “ I envy the man who shall evoke 
from the past the origins of Christianity. Such a writer 
would eom^iose the most important book of the century.” 
He set to work to realize this project, and ]>roduced the 
Apostles in 1866, and St Paul in 1869, after having visited 
Asia Minor with his wife, where he studied the scenes of 
the labours of St Paul as minutely as in 1861 he had 
observed the material surroundings of the life of Jesus. 

Renan was not only a scholar. In St Paui^ as in the 


AposUes^ he shows his deep concern with the larger soci^ 
life, his sense of fraternity, and a revival of the Democratic 
sentiment which had inspired L' Avenir de la Science. In 
1869 he presented himself as the candidate of the Libeml 
opposition at the parliamentary election for Meaux. While 
his temper had become less aristocratic, his Liberalism 
had grown more tolerant. On the eve of its dissolution 
Renan was half prepared to accept the Empire, and, had 
he been elected to the Chamber of Deputies, he would 
have joined the group of VEmpire Liberal. But he ■was 
not elected. A year later war was declared with Germany, 
the Empire fell, and Napoleon III. went out into exile. 
The Franco-German war was to be a turning-point in 
Renan’s history. Germany had always been to him, as 
he had exclaimed at St Sulpice, a sanctuary, ** un temple,” 
the asylum of thought and disinterested science. Now he 
saw the land of his ideal destroy and ruin the land of his 
birth ; he beheld the German no longer as a priest, but as 
a brutal and wanton invader. With a great revulsion his 
heart turned to France. In his noble and thoughtful 
work. La Rlfm^me Intellectuelle et Morale (1871), he en- 
deavoured at least to bind her wounds, to raise her head, 
to safeguard her future. Yet, in spite of himself, he was 
still under the influence of Germany. The ideal and the 
discipline which he jiroposed to his defeated and mangled 
country were the ideal and the discipline of her conqueror 
— a feudal society, a monarchical government, a France 
directed by a sujierior class, an Uiie^ which the rest of the 
nation exists merely to supjiort and nourish ; an ideal of 
honour and duty inqiosed by a chosen few on the recal- 
citrant and subject multitude. The savage and ignorant 
errors of the Commune confirmed Renan in this reaction. 
At the same time the note of irony, always perceptible in 
his work, grows more bitter, more concentrate, more 
brilliant His Dmlotpm Philosophiquesy written in 1871, 
his Ecclesiastes (1882), and his Antichrist (1876) (the 
fourth volume of the Origins of Christianity^ dealing with 
the reign of Nero), are incomparable in their literary 
genius, but they are examples of a disenchanted and 
sceptical temper. He had vainly tried to make his 
country follow his precepts. He resigned himself to 
-watch her drift her own way, probably, as it seemed to 
him, towards xierdition. The progress of events showed 
him, on the contrary, a France which every day left a 
little stronger, and he aroused himself from his dis- 
believing, disillusioned mood, and observed with genuine 
interest the struggle for justice and liberty of a 
Democratic society. For his mind was the bre^est of 
the age, incapable of blindly taking a side, of setting a 
limit to the laws of reason. And wlien Truth spoke from 
the mouth of an opponent he was ever ready with an 
unqualified assent. The fifth and sixth volumes of the 
Origins of Christianity (the Chi'istian Church and Marcus 
Aurelhie) show us a Renan reconciled with Democracy, 
confident in the gradual ascent of man, aware that the 
greatest catastrophes do not really interrupt the sure if 
imjwceptiblo progress of the world — reconciled also in 
some measure, if not with the truths, at least with the 
moral beauties of Catholicism and with the remembrance 
of liis pious youth. 

On the threshold of old age, the philosopher turned 
and cast a last long lingering glance at the days of his 
childhood He was nearly sixty when, in 1883, he pub- 
lished those Souvenirs dEnfance et de Jeunesee^ which, 
after the Life of Jesus^ are the work by which he is chiefly 
known. They took the world by storm. They possess 
that lyric note of })ersonal utterance which the public 
prizes in a man already famous. They showred the blasS 
modem reader that a world no less poetic, no less primi- 
tive than that of the Origins of Christianity exists, or 
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.Still edfited within living memory, on the north-western 
<;oa8t of France. They have the Celtic magic of ancient 
Tomaace and the simplicity, the naturalness, the accent of 
veracity which the 19th century prized so highly. They 
reflect the picturesque and emotional side of Benan, the 
easiest to understand in that mind of many facets. But 
his Eederiasteg^ published a few months earlier, his DrameH 
Philogophiqim collected in 1888, give a more adequate 
imago of his fastidious, subtle, critical, most disenchanted, 
yet not unhopeful spirit. These books are often bitter 
and melancholy, yet not destitute of traces of optimism. 
They show the attitude towards uncultured Socialism of a 
philosopher Liberal by conviction, by temi^eramont an aris- 
tocrat. We learn in them how Caliban (Democracy), the 
mindless brute, educated to his own resiionsibility, makes 
after all an adeqiuite ruler ; how Prospero (the aristocratic 
principle, or, if we will, the mind) accepts his dethronement 
for the sake of greater liberty in tlie intellectual world, 
since Caliban proves an effective policeman, and leaves his 
superiors a free hand in the laboratory ; how Ariel (the 
religious principle) acquires a firmer hold on life, and no 
longer gives U]) the ghost at the faintest hint of change. 
Indeed, Ariel flourishes iti the service of Prospero under the 
external government of the many-headed brute. For the 
one thing needful is not destined to succumb. Bcligion 
and knowledge are as imjierishable as the world they 
•dignify. Thus out of the depths rises unvanquished the 
•essential idealism of Ernest Benan. 

Benan was a great worker. At sixty years of age, 
having finished the Origins of ChHgttamfg, he l)cgan his 
Ilutory of Jurael^ based on a lifelong study of the Old 
Testament and on the Corpus InRcriptwnum Setniticarum, 
published by the AcadiSmie des Inscriptions under Renan’s 
direction from the year 1881 till the end of his life. The 
first volume of the HiRtorg of Israel apjxjared in 1887, 
the third and finest volume in 1891, the last two cnily 
after the historian’s dectiase. As a histoiy of facts and 
theories the book has many faults ; as an essay on the 
evolution of the religious idea, it is (despite sonic pas.sages 
of frivolity, irony, or incoherence) of extraordinary im- 
portance ; as a reflection of the mind of Ernest Renan it 
is the most lifelike of images. In a volume of collected 
essays, Feuilles DetacheeSj iiublished also in 1891, we find 
the same mental attitude, an affirmation of the necessity 
of pitity indciiendent of dogma : “ the most logical attitude 
of the thinker towards religion is to behave as though 
religion were true.” Renan had never been strong, and 
the last years of liis life were much chequered by rheu- 
matism, which gradually atfected the structure of the 
heart. On the 12th of Octolier 1892 he died after a few 
days’ illness. “ I have done my work,” he said to Madame 
Renan ; “ I die hapjiy.” Dead, he continued to delight 
his readers. Two volumes of the IlisUiry of IsraeJy his 
correspondence with his sister Henrieite, his Letters to 
M. Bertlwlot^ and the History of ths Beligimis Policy of 
Philippe^Ur-Bel^ which he wrote in the years immediately 
before his marriage, all ap})cared during the last eight 
years of the 1 9th century. (a. m. f. d.) 

RonfIrSWf a royal and parliamentary burgh (Kil- 
marnock group) and the county town of Renfrewshire, 
near the Clyde, about 6 miles west of Glasgow by road. 
A large dock is about to be constructed by the Clyde 
Trust at a cost of £335,000. Two engineering works, 
cabinet-making factories, and large bolt and rivet under- 
takings are new industrial features. The construction 
of diggers and floating docks is a speciality connected 
with the staple industry, shipbuilding. The school board 
manages a grammar school, and has recently built a new 
elementary school. Population (1881), 4825 ; (1901), 9297. 
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Renflrowshlrt^ a maritime county of west Scot- 
land, is bounded N. by the Clyde, N.E. by Dumbarton- 
shire and Lanarkshire, E. by Lanarkshire, 8. by Ayrshire, 
and W. by the Firth of Clyde. 

Area and Poptilaiion , — In 1891 the Renfrowsliire part of the city 
of Glasgow was transferred to the county of Lanark, as was the 
Renfrewshire police burgh of Kinning Park ; the whole of the parish 
of Cathcartwas placed in ReiifrowHhir6,and the whole {tarishof East 
Kilbride in Lanarkshire ; while the parishes of Beith and Dunlo]s 
wliich had been previously divided between Ayrshire and Renfrew- 
shire, wore placed wholly in the former county. According to tho 
latest official estimate, the area of tho (iounty (foreshore excluded) 
is 155,965 acres, or about 244 square miles. The population was, 
in 1881, 263,374 ; in 1891, 290,798 ; in 1891, on the above area, 
230,812, of whom 110,520 were males and 120,292 females ; in 
1901, 268,934. On the old area, taking land only (1.56,785 acres, 
or 245 square miles), the number of persons to the square mile 
in 1891 was 1187, and the number of acres to the person 0*5. lii 
the registration county the ])opulatioii increaseu between 1881 
and 1891 by 8*7 per cent. Between 1881 and 1891 the excess of 
births over deaths was 31,459, and tho increase of the resident 
population 19,571. Tho following table gives particulars of 
births, deaths, and marriages in 1880, 1890, and 1899 : — 


Yoai*. 

Deaths. 

Marriages. 

. .. . _ 

Births. 

l*er cent, of 

11 legitimate. 

1880 

5239 

1636 

7730 

6*2 

1890 

4861 

1778 

7812 

5*08 

1899 

5291 

2010 

8548 

4*1 


The followiiig table gives the birth-rate, death-rate, and marriage- 
rate per thousand of the ]»oj)ulatioii for a series of years 



isso. 

18S1-90. 

18110. 

181)1 -OS. 

1 S'.Sl. 

Birth-rate 

31*61 

34*57 

32*18 

31 *92 

32*68 

Death-rate 

23*48 

21*21 

19*94 

19*99 

20*22 

Marriage -rate . 

7*33 

7*31 

7*29 

7*05 

7*68 


At the census of 1891 tliore were 61 M (Jae lie-speaking persons in 
Uio eountv, of whom 51 spoke Gaelic alone, and 2411 loreigtiers. 
Valuation in 1889-90, £783,051 ; 1899-1900, £612,633. 

Administration . — Since 1885 the county has returned two 
iiieniborH to Parliament, one for tho East and tlic other for the 
West division of the shire. Paisley (79,355), Greeuoek (67,645), 
Port-Glasgow' (16,840), and Renfrew (9297) are all parliamentary 
burghs. Paisley and Greenock having a niemher each, and tire 
other two belonging to tho Kilmarnock group. Renfrew, the 
county town, is tlie only royal burgh. Police burghs are Barr- 
head (9855), Pollokshaw^s (11,169), Gouroek (52*14), and Johnstone. 
(10,502). There are 16 civil i»arisl»es, and the number of ijaujuu-s 
and dopendaiiis in September 1899 >va.s 5386 ; there are j)oi>r- 
houses at Oreonock and Paisley, Renfrew'shire forms a sheriffdom 
with Bute, and there is a resident sheriif-substitute at Paisley 
and one at Greenock. 

Pducafion. — Twenty- three school boards manage 81 scliools, 
which Iiad an average attendance of 34,638 in 1898 99, while 22 
voluntary schools (17 Roman Catholic and 2 Episcopal; liad 6395. 
There is an acarlemy at Greenock, and a grarmnar school and a 
technical school at Paisley ; live other sehools in the county 
earned grants in 1898 for giving higher eelneation ; while the 
<’ounty secondary c*>mmitteo makes jjrovision al.so for tho free 
education of Renfrewshire children in Glasgow high schools and 
the Spier School at Beith. The Paisley Technical School and tlie. 
Glasgow and West of Scotland Technical College are subsidi'^ed out 
of the residue grant, part of which goes also to defraying the. 
travelling ex^HJiises of students and to sujqiorting science and 
art and technological classes in the burghs and througlumt the 
county. 

Agriculture . — The percentage of the are,a under cultivation was, 
in 1898, 59 per cent. Aralde farming jiredominate.s, but <hiirving 
grow'swdth the inci’ca.sing town popnlutions in and ailjoimiig Ihe 
county. The following table gives tho priiuiiMil acreages at 
intervals from 1880 


Year. 

Areaumior 

Crops. 

( 'oni 
< U’ops. 

Crops. 

Clover. 

I’lM MIUlK'Ilt 

rasttin* 

I'ullow. 

1880 

93,786 

17,477 

8095 

17,332 

.50.3.55 

527 

1885 

»5,r>29 

16,806 

6670 

23,573 

48,268 

212 

1890 

98,247 

15,.'i73 

6015 

29, .501 

44,986 

102 

1895 

9:i,907 

14,078 

13,322 

5951 

21,437 

.52,216 1 

! i:U 

1899 

92,695 

5858 

24,773 

48,551 ! 

90 


The tidde in the next column gives jiartii'iilars the ]i\e sfwk 
during the same years. 
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Year. 

Total 

Uoroeii. 

TuUI 

Otttiic. 

OovTH or HeiferH 
in Milk 
or ill Calf. 

Slmep. 

Plg«. 

1880 

3330 

24,677 

14,945 

85,436 

1192 

1885 

3296 

27,619 

16,131 

32,432 

1815 

1890 

3470 

‘27,878 

17,247 

36,867 

1541 

1895 

8516 

26,125 

16,808 

38,370 

1584 

1899 

3314 

26,813 

37,452 

42,584 

1468 


There were CGfil acres under wood in 1895. Of the 1096 lioldiugs 
in 1895, the dat(j of thc5 last rctuni, the average size was 86 acres. 
The percentage, under 5 acres was 12 ’13, between 5 and f*0 acres 
27*92, and over .50 at?res 69*95. The number of farms between 50 
and 100 acres was 295, between 100 and 300, 342, between 300 and 
500, 14 only, and there were 6 over 500. 

Industries and Tt'ade . — Industries have advanced generally 
in importance tiirmighout (he county, but no change has taken 
place in their funclaiiiental character. For details sec the separate 
articles on Johnstone, Pollokshaws, Barrhead, Kilbarchan, Paisley, 
tJicciioclv, aiul Renfrew. The following table .show’s the output 
((fcoal, ironstone, iireclay, and sandstone in 1890 and 1899 J — 


Yori. 

J (’iMll. 

1 TniiiHtoiie. 

Firi'cluy. | 

1 SuiidHtone. j 

1 'loIlK. A'ulitc. 

I 'I’diih. 

VrIim*. 

Tons. 

Vnlu«. 

Tons. 

VttlflH. 

1S90 

1 .'IS, nil ,£ii;,r.9n 

1 

Hi-J.T.VO 

€80,409 

£VT,:i09 

nr, 591 1 

70,999 ! 

1 £7,048 

£10,0‘j:. ! 

78, ’ll ‘J 

£15,010 


10,757 ton.s of limestone valued at £4345 were also raised in 1899. 
It is imjKissihh* to disentangle the figures relating to oil shah* 
from the eonfusi(m of the mining inspectors’ reports, but the oul- 
jmt lias certainly fallen olf since 1885. In 1891, 50,388 men ami 
*24,391 women were engaged in industrial hamlicrafts or W'civ 
dealers in manufactured substances. Of these, 7339 men and 
15,99*2 women were, coniieeted Avith the maiiufacture of textiles, 
.5471 men w ith ships, 5128 men Avith machines and implonients, and 
8219 Avith minerals. Commortai engaged the attention of 10,984 
men and 481 w«uuen. About 22 miles Avero added to the railway 
mileage, of the eouuty in the last quarter of the lOth century, and 
considerable further extensions are now* in ])rogress. 

AvTHoitiriKs. — 'W ilson. Geivcral View of the Ayrie.uJture of 
JteufrcH'shirc. 181*2. — A rehaiolwjical and Historical Collections of 
the ( }dij of Uen/rew. Paisley, 1 885.— CliA Ki. historical Notes 
on Paisley » Paisley, 1881 .— W. Hkctoii, Vawlmra, Paisley, 
1881 ; Lichens from an Old Alley, Paisley, 1876. — GiLMOt’Ji, 
Paisley JPearers of Other Days, Paisley, 1879. — D. Cami'BEI.l. 
Ifistorieal Sketches <f the Town and Harbours if Greenock, ISTO- 
1881 ; idd Greenock, Greenotk, 1888.— A. H. Millar. Castles 
a lul Ma nsions o/jRcn frew, Glasgow, 1 889. — Harp of Menfrewsh ire, 
I'aishy, 1872-73.— r. A. Ramsaa*. View of lleifriwshire, Edin- 
burgh, (\V. Wa.) 

RannOSy chief toAvn of dejiartmeiit Jlle-et-Vilaine, 
Franco, and an important railw^ay junction, miles 
W(Nst-.south-west of Paris. It is the seat of a Court of 
Api>eal for the live Breton dei>artments. The second 
trial of Captain Dreyfus took jdace liere, A preparatory 
school of medicine and pharmacy, in connexion with the 
university aeademy, has been reorganized, and there are a 
national seliool of agriculture and a school of dairying. A 
statne of Bastard, former mayor and local benefactor, stands 
in front of the Chamber of Coimuercc, a handsome modern 
struct lire in the B.c^iiaissance style. Poj mbit ion (1^81), 
47,774; (1896), 57,249. 

Renouf, Sir Peter Le Pa^e (1822->1897), 
Egyptologist, was born in Guernsey, 23rd August 18*22. 
He was educated at Elizabeth College in his native island, 
and proceeded thence to Oxfoi*d, which, uixm his liecoming 
a Homan Catliolic, under the influence of Dr Newman, 
he quitted without taking a degret\ Like many other 
Anglican converts, he ])roved a thorn in the side of tlio 
Ultramontane party in the Roman Chui*ch, though he did 
not, like some of them, return to the communion of the 
Church of England. He opisised the promulgation of the 
dogma of Paiial Infallibility, and liis treatise (1868) 
uix>n the condemnation of Pojie Honorius for heresy by 
the Council of Constantinople in a.I). 680 had the 
distinction of being placed uix>n the index of prohibited 
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books. Previously to this stirring episode in his career he 
had been from 1855 to 1864 professor of ancient history 
and Oriental languages in the Roman Catholic university 
which Newman vainly strove to establish in Dublin, and 
during part of this period edited the Atlantis and the Home 
and Foreign Review^ which latter iieriodical had to be dis- 
continued on account of the hostility of the Roman Catholic 
hierarchy. In 1864 he was appointed a Government in- 
spector of schools, which position he held until 1886, when 
liis growing celebrity as an Egyptologist procured him the 
appointment of Keeper of Oriental Antiquities in the British 
Museum, in succession to Dr Samuel Birch. He was also 
elected in 1887 president of the Society of Biblical Archseo- 
logy, to whose Proceedings he was a constant contributor. 
The most important of his numerous and highly valued 
contributions to Egyptology are his Hibbort lectures on 
the Religion of the Egyptians, delivered in 1879; and the 
translation of Tfts Booh of the Dead^ with an ample com- 
mentary, which was published in the transactions of the 
society over which he presided. He retired from the 
^Inseum under the superannuation rule in 1891, and died 
in Ijondon on 14th October 1897. He had been knighted 
the year lieforc his death. He married in 1857 Ludovica 
von Brontano, member of a well-known German literary 
family. (r. g.) 

Renouvier, Charles Bernard (1818~ 

— — ), French philosopher, was born at Montjiellicr, 1st 
January 1818, and educated in Paris at the Jicole Poly- 
tochnique. In early life he took much interest in politics, 
and the approval extended by Hipi>olyte Carnot to his 
Manuel rej^licain de Vlmnnieetdu vitoyen (1848) was tho 
occasion of that minister’s fall. Ho lias never held public 
employment, but has sijont his life writing, retired from 
the world. His chief works are .* E seats de critique gMrale^ 
4 i>arts (1854-64), La science de la nwrale, 2 vols. (1869), 
Uckronic (1876), Esi/uisse d^nne classification systcmatiqne 
des dortrims phUosophiqueSy 2 vols. (1885-86), La philo- 
sojihie aiudytique de Vhistoire, 4 vols, (1896-97), Jlistoire 
et solution des jrohlentes ntAtaphy deques (1901). Renouvier 
has been the first Frenchman since [Malebrancho to formu- 
late a complete idealistic system, and he has had a vast 
influence on the development of French thought in the 
3 Hist century. His system is based on Kant’s, as his 
chosen term Nfchcriticisime indicates; but it is a trans- 
formation rather than a continuation of Kantianism. The? 
tAvo leading ideas discernible in it are a dislike to tho 
Unknowable in all its forms, and a reliance on the validity 
of our personal exixirience. The former accounts for his 
decided acce 3 >tance of Kant’s ^ihonomenalism, combined 
with an equally decided rejection of the thing in itself. It 
accounts, loo, for his strenuous jwlemic on tho one hand 
iigainst a Substantial Soul, a Buddhistic Absolute, an 
Infinite Spiritual Substance; on tho other hand against 
the no less mysterious material or dynamic substratum by 
M’hich naturalistic Monism explains tho world. He holds 
that notliiug exists except presentations, which arc not 
merely sensational, and have an objective as 3 )ect no less 
than a subjective. To cxjilain the formal organization of 
our experience ho ado]>tH a modified version of tho 
Kantian categories. Tlic insistence on the validity of 
Iiersonal ex]ierience leads Renouvier to a yet more im- 
jiortant divergence from Kant in his treatment of volition. 
Lilierty, he says, in a much wider sense than Kant, is 
Ilian’s fundamental chai*acteTi8tic. Human freedom acts 
in the phenomenal, not in an imaginary noumenal sphere. 
Belief is not intellectual merely, but is determined by an 
act of will affirmii^ what we hold to bo morally good 
In his religious views Renouvier makes a considerable 
approximation to Leibnitz. He holds that we are ration- 
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ail^r justified in affirming human immortality and the 
esdstence of a finite God who is to be a constitutional 
ruler, but not a despot, over the souls of men. He would, 
however, regard atheism as preferable to a belief in an 
infinite Deity. 

R^nSMlaer, formerly known as Greenbush and 
sometimes as East Albany, a city of Rensselaer county, 
New York, U.S.A It is on the Hudson river, opposite 
Albany, with which it is connected by bridges, and 
on the New York Central and Hudson River and the 
Boston and Albany railways. Population (1880), 3295; 
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(1890), 7301 ; (1900), 7466, of whom 1089 were foreign- 
bom. 

Rantonp a manufacturing town of Dumbartonshire, 
Scotland, on the river Leven, 2i miles north by west of 
Dumbarton by rail It is the centre of the Turkey-red 
dyeing industry, and calico-printing and bleaching are also 
carried on. A i)arish church stands on the site of Dal- 
quhum House, the birthplace of Tobias Smollett, to whom 
there is a monument (1775). There is a drill hall and a 
Jubilee Victoria Institute, with library and recreation 
rooms. Population (1881), 4319; (1901), 5227. 
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I N i*eccnt embryological work no idea has been more 
prominent than that of germinal continuity. From 
one jioint of view it may be said that multicellular 
organisms give rise by a process of division to macro- 
gametes or ova, and to microgametes or spermatozoa; 
that these unite in fertilization to form a new indi- 
viduality, and that after a [jeriod of development this 
again produces gametes. But, from another ix)int of 
vicjw, it may bo said with equal accuracy that the fer- 
tilized ovuTTi gives rise in development to two sets of 
elements — to the somatic cells which become differenti- 
atetl into the various tissues of the body, and to a lineage 
of non-specialized germ-cells, some of which will eventu- 
ally he separated off to begin a new* generation. Tliis 
lineage of germ-cells is often distinguishable from the 
somatic cells at an early stage in development, e.g., in 
some leeches ; Stu/itki ; some Nematodes ; many Polyzoa ; 
Moina : some Cl^occra and other Crustaceans ; Chirono- 
Platygaetor, and some other insects; Phalangidte 
among Arachnids, and the Teleostean fish Jlicrometrm 
aggregatus. Perhajxs the most striking instance of early 
differentiation of germ-cells is that of Ascaritt megalo- 
cepJwbla^ describt^l by Boveri (1887, 1891), where from the 
two-cellcd stage onwards the germ-cell lineage is distin- 
guishable from the somatic cell lineage by the greater size 
and richness of the chromatin, and (for a time) by a differ- 
ence in the process of mitosis. By a process of chro- 
matin elimination, rejieated through five or six successive 
divisions, the somatic cells come to contain a r(?duced quota 
of chromatin, while the germ-cells retain the whole amount. 
More instances of this sort might make it ix)ssible to give 
a precise statement of the relation between germ-cells 
and somatic cells, but at pi’esent only a general contrast 
is |)ermiKsible. Tlie somatic cells differentiate in manifold 
variety, most of them losing all likeness to the fertilized 
ovum or to its immediate descendants, the blastomeres, 
though in many cases some retain a |X)wer of helping 
one another to regenerate lost pirts or even an luitire 
organism. The germ-cells, on the other hand, ai-c not 
implicated in building up the body, but remain virtually 
unchanged, preserving the original organization or “ proto- 
plasmic tradition ” intact. As the sex-cells in an offspring 
are thus genetically continuous with the parental sex- 
cells which gave rise to it, they will in turn develop into 
organisms like the parents — a conception fundamental 
to an understanding of inheritance and development. The 
idea of germinal continuity w’os expressed by Owen, 
Haeckel, Rauber, Jaeger, Nnssbaum, Brooks, and Galton, 
but it has been most clearly stated and consistently 
worked out by Weiamann, who has, moreover, adjusted 
it to meet an obvious difficulty. In many forms, especi- 
ally among plants, it is only after the differentiation of 
the body is relatively far advanced that the future repro- 
ductive cells are recognizable as such, and thus we have 


to pass from cases where genu-cW^/* form a demonstrable 
continuous lineage with the fertilized ovum, to the theory 
of a continuous germ - jtlmm. ‘VVeismann assumes that 
“in ejvch develoi>meut a portion of the specific germ- 
plasm, which the ]>arental ovum contains, is not used 
up in the formation of the offspring, Init is reserved 
unchanged for the formation of the germinal cells of the 
following generation.” This gcrm-]>la.sm, of definite chem- 
ical and sjHicial molecular constitution, is supfiosed to 
have its scat in the nucleus, and to have groat })owers 
of j)ersistence and growth. Part of it is distributed 
throughout the “body,” and may be the material con 
dition of asexual multijilication and regeneration, as A\ell 
as the determi)iant of differentiation ; Imt ])art of it con- 
tinues with approximately intact stability to form the 
reproductive cells of the body. 

Cmrelaflon . — While it may be admitted that the body 
is the l)earer rather than the ]»roducer of the germ-cells, 
it must also l>e allowe<l that these cannot, lead a channed 
life, uninfiuenced by somatic accidents and incidents. 
Vascular and other fiuids form a common medium for 
all jjarts of the system ; the gonads of animals are often 
under nervous control ; alteration of diet may alter repro- 
ductivity and e-' cn sox ; various poisons and the like are 
known to affect not only the whole bodily system, but 
the germ-cells as well. Even Weisinann, the; most pro- 
minent u])holder of tlie tlistinction between soma ami germ- 
cclls, fintis one of the chief sources of congenital variation 
in the nutritive stimuli exerted on the germ-])lasm by 
the varying state of the Isaly. On the other hand, many 
instances are known, if not understood, f»f correlations 
Ixjtween the reproductivt; sy.stem and bodily organs. Thus 
Kurig (1899) show's that a disejised state of the ovaries 
in a female deer is correlated with the <levelopment of 
antlers, that atrophy of the testes is ahvays followed by 
a jjeciiliar growth of antlers, that ciistration of a young 
male always inhibits the devclo]>ment of antlers, and so 
on. Sellheim (1898, 1899) lias dcscribiul some of the 
numerous somatic changes which follow' castration in vari 
ous animals, one of the most frequent in both sexes being 
a prolongation of tlu; jjeriod of bone-growth. AVhen 
young cocks ai*c castrated, the whoh^ body is affected ; 
the larynx is intermediate in size bctw'een that f)f eoek 
and hen, the syrinx is w'eakly developed, the brain and 
heart are light in weight, fat accumulates in thc^ suh- 
cutaneous and subserous connective tissue, aisl the 
skeleton show's many abnormalities. From ancient times 
a correlation betwecui the gonads and the state of various 
jmrts of the body — even of the ii(»s(; — has licen rccognizt'd 
in man, and many instances suggest that while the germ- 
cells are in a sense a]iart from the general bodily system, 
an oven greater fact is the unity of the rirgani.sni. 

Galfon^tt Lav . — Beside the idea of gerininal continuity 
W'O may rank another generalization of great iiiijKirtancc, 

S. VITf.- 27 
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namely, Galton’s law of ancestral inheritance, bamd partly 
on studies in the inheritance of human qualities, and 
partly on a series of observations on basset hounds. There 
is a sense in which we may think of an inheritance as 
d iifA.1 — liftlf derived from the father and half from the 
mother — but the heritable material of each parent was also 
dual, being derived from the ^andparents, and Galton s 
law expresses this conception of inheritance as necessarily 
multiple. “The two parents between them contribute 
on the average one-half of each inherited faculty, each 
of them contributing one-quarter of it. The four grand- 
parents contribute between them one-quarter, or each of 
them one-sixteenth; and so on, the sum of the series 
j + + ^ + + }^ing equal to 1, as it should be. 

It is a ]iro|)erty of this infinite series that each term is 
ecjual to the sum of all those that follow ; thus ^ ~ i i + 
+ + + prc|)otencie8 

or Hubpotencies of particular ancestors, in any given 
})odigree, arc eliminated by a law that deals only with 
average contributions; and the varying prepotencies of 
.sex, in resjiect to different qualities, are also presumably 
eliminated.” Tt is highly probable, as Karl Pearson says, 
that the jibove simple descriptive statement brings into 
focus all tlic complex lines of hereditary influence. 

Sfixuaf Differenfiaiion . — Numerous facts ^)oint to the oouclusioii 
that maleneas aud femalcness may bo regarded as exprossiug meta- 
bolic altomatives open to the germ-cell in its development, and that 
the bias in one* direction or the other is largely due to environ- 
mental Mtiinuli. In illustration we may recall the very divei’se 
sexual (jonditions —hermaphrodite, male, female, jiarthenogonotic, 
asexual, he. — observed in the simple multicellular organism l^dvox^ 
whi(*h has been described as funushing an epitome of the evolution 
of sex. According to Ciienot, the little starhsli Asterina gihboHa 
is in certain localities iirst male for a variable iK^iod, and thou 
female, whihi in other loealitios permanent males, females, and 
hermuj)hroditos seem to occur. According to W. M. Wheeler’s 
interpretation, Afyzo^oma glabrum has a functional male phase, 
succeeded by a functional hermaphrodite phase, and that again by 
a functional female phase during which the testes disappear, while 
in other species the hermaphrodite jicnod may Iw almost or wholly 
supprossen. In plants, in particular, it seems that environmental 
eoiiditions are often e.ffectivo in (dianging a hermaphrodite into a 
unisexual condition. Very striking both in their results and in 
the carefulness of method are the exfwrinients of Klchs, which 
show that environnnmtal changes will dt'tcmiine in various Algje 
and Fungi the oiscurrtuKje of sexual or of asexual reproduction, or 
will cause a normally lierma})liroditc form to become unisexual. 
It need hardly be pointed out that the view which regards sexual 
dimorphism as expressing two o])]K)sed metabolic, diatheses is c(»m- 
plomentary, not anta^gfonistie, to tlnit which |K)ints out how tlui 
dimorphism is adaptive to securing cross- fertilization and other 
advantages. 

OogeneftiH . — It is convenient to distinguish iu the history of 1k)1]i 
ova and spermatozoa throe jioriods: (a) of multiplication, (6) of 
^owth, and (e) of maturation. During the m’owth-])eriod in a num- 
ber of cowis thoro oc<mrs what may ho called a struggle for cxisteiiec 
among potential germ -cells. Thus among the numerous (lossihlc 
ova in the ovary of Hydra tliore is usually but one survivor, whi<'Ii 
has grown strong at the ox}icnse of its neighbours, and ulmasl the 
same thing is known in Tubularia and in some otlier ca.se.s. Imnni- 
turo ova of sea-urchins have been seen engulfing others, and even 
spermatozoa (without resulting fertilization),?'.#-., exhibiting phagocy- 
tes. Many potential ova are often used up to form follicular 
or other investments for the few whioli succeed. It may sometimes 
be that the elimination process, luith among young ova and among 
spermatozoa, is discriminative, ?./*., that the survivors survive in 
virtue of {Nirtioular fitness ; if sti, the process may Ins of r«u*ial 
importance. Tliis extension of the conception of tlie struggle fi>r 
existence to the germ -cells may suggest the further extension 
expressed in Weismann’s daring hyiiothesis of ** genninal selection,” 
which supposes the occurrence of an intimate competition among 
the hereditary units within the genn-cell. 

SpermaJtegenem , — Recent researches on spermatogenesis have not 
greatly altered the state of knowledge outlined in the article Repko- 
DiTCTlosf in the ninth edition of the JSiieyeli^xlm BritavnieOf but 
it may be noted that although the parallelism between spermato- 
genesis and oogenesis suggested in the previous article does not 
seem to have bm aooepted, a deeper perallolism has been estab- 
lished (see infra) ; that there is often in the testes of higher 
animals, as in the ovaries, a division of labour between the germ- 


cells proper and associated nutritive cells ; that the middle piece 
of the spermatozoon bears a centrosome which plays an important 
role in tne division which follows fertilization ; that the locomotor 
tail has often a fibrillated structure which suggests an analogy 
with a muscle-fibre ; that in various Oycads the male nuclei issue 
from the pollen tube as motile spermatozoa, whose occurrence re- 
moves one of the distinctions between fioworing plants and Crypto- 
gams ; that there is sometimes dimorphism of spermatozoa, e.g., in 
water-beetles, which suggests another parallel between sj^rmato- 
gonesis and oogenesis (cf. the familiar dimoriihism of the ova of 
Rotifers, Icc.). 

deducing Divtmans. — Since van Benedeii discovered 
that each of the two nuclei which unite in fertilization 
contains one-half of the number of chromosomes character- 
istic of the somatic cells, though the nuclei of the earlier 
stages of the germ-cells have the same number as the 
somatic cells, it has been plain that a reducing process 
must occur at some phase, and there is now general agree- 
ment that the reduction takes place in the last two cell- 
divisions by which the definitive germ-cclls arise, namely, 
when the ovarian ovum gives rise to the mature ovum 
and two or three polar bodies, and when a spermatocyte 
divides into four spermatids or young spermatozoa, 
imrallelism in the two cases is very striking, but as O. 
Hertwig says, “while in the latter case the products 
of the division are all used as functional spermatozoa, 
in the fonner case one of the products of the egg-mother- 
cell becomes the egg, appro j>riating to itself the entire 
mass of the yolk at the cost of the others, which j)ersist 
in rudimentary form as polar bodies.” The hypothesis 
of Minot, adopted also by van Beneden, that each germ- 
cell is originally hermaphrodite, and that the maturation 
processes imply the removal of male qualities from the 
ovum and of female qualities from the spermatozoon, 
has been abandoned ; and the reducing divisions are recog- 
nized as securing a constancy in the number of chromo- 
somes characteristic of each sfiocios, for without some 
such preliminary reduction the number would obviously 
bo doubled at each fertilization. That a reduction does 
really occur in both ])lants and animals seems now incon- 
trovertible, but as to the jirecise manner of the reduction 
the results are at jirescnt too discrejiant to admit of any 
brief statement. It should be noted, however, that in 
some partlienogenetic ova, «.</., of Aphides, only one polar 
body is formed and no reduction in number is effected, 
while in other pariheiiogenetic ova, e.g., those eggs of bees 
which develoj) into drones, two are formed -a strange 
fact, in jiart at least explained by Brauer, who show'll 
that in the partlienogenetic ova of Artemia both types 
occur, but that w^hen two iiolar bodies arc formed the 
second remains in the egg and behaves i)ractically like 
a sj)orm-nucleiiH. 

FeHilization . — ^Bccent w^ork has forcibly suggested 
that there are in fertilization two more or less distinct 
jM’oeesses — on the one hand, the jirocess by w'hich the 
gametes, bearing the hereditary characters, unite to form 
the licginning of a new individuality ; on the other hand, 
the process by which the microgamete supplies some 
stimulus f»rompting the ovum to divide. The first aspect 
is that of amphimixis, believed by many to be of import- 
ance in initiating — and, it may be, also in checking — 
variation, but in any case implying the union of the hered- 
itary qualities contained in the two gametes. The second 
asjKJct is that of mitotic stimulus, believed by some to 
lie afforded by an enzyme — for which the name of ovulase 
has been suggested — and by others to bo localized in the 
sperm-centrosome. Tt is seen in many cases that eijuiva- 
lent numbers of chromosomes are contributed by the two 
nuclei ; it is evident that the ovum contributes by far the 
larger quantity of cytoplasm ; it seems to have Iwen 
securely demonstrated in some cases that “from the 
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father comes the stimulus inducing the organization of the 
machinery of mitotic division by which the egg splits up 
into the elements of the tissues, and by which each of 
these elements receives its quota of the common heritage 
of chromatin.” While the ovum centrosome of many 
animals seems to disappear, that introduced by the 
sjiermatozoon divides into two, and around each a system 
of rays develops. They migrate to opposite sides of the 
segmentation nucleus, and between them there ap^x^ars 
the spindle of the first cleavage. It may be hasty to 
call them * kinetic centres,’ but they seem to have an 
important r61e in^ the division-process. “ Huxley hit the 
mark two score years ago when he comiiared the organism 
to a web of which the warp is derived from the female 
and the woof from the male. Our princijial advance u])on 
this view is the knowledge that this web is probably to 
be sought in the chromatic substance of the nuclei ; and 
ix^rhaps we shall not push the figure too far if we compare 
the amphiaster to the loom on which the fabric is woven ” 
(Wilson, 1900, p. 231). 

The cxperiiueiitH of Mau^nui on ciliated Infusorians, whore an 
elaborate nuclear reduction is followed by an intimate nuclear 
amphimixis, seemed to show that conjugation is not effective 
between the members of an isolated cnloiiy all descended by suc- 
cessive fissions from one form, and that after a large iiumW* of 
generations senile degeneracy sets in, and leads to tlic extinction 
of the colony unless it be checked in time by the removal of some 
luembors to the vicinity of unrelated forms with which they may 
•conjugate. This suggests the view that amphimixis is necessary to 
sustain the standard of vitality in a stwjk, but while some believe 
that there is a primary noea for this “ rejuvcnescjonoe (a view' 
which is certainly not supi)oi*ted l>y the entiiHs absence of any 
^miphiinixis in forms like Bacteria, nor liy persistently ])arthouo- 
geiietic forms, like many Rotifers), others hold tlmt the dimorpliism 
and mutual dejieudcnce of the germ -cells is only an elaborate 
adaptation to semire the origin or multi]>lieation of variations 
(a view' which has found its most tlioroughguiug cx)K)nent in 
Weismann), That MaujNis’s undoubtedly careful work requires 
eoutinnation may be inferred from tlie cxisiriments of Joukowsky 
(1898), which suggest that degeneracy dcjM*nds not merely on the 
number of asexual generations, but on tlic ra[»idily of theii* siicecs- 
sion ; in IHenrotri^a laruxolala, over 458 generations were observed 
without the oiumrronce of degeneracy ; after five months’ culture 
a colony of Paraviotcitnn candatum sfiowtid no nuclear senility, Imt 
only a marked reduction of cilia and conseouent slug^hness ; in 
P. p%drin%vm effective (conjugation between the descendants of one 
individual was observed, but the author admits the proliubility that 
this has its limits. 

A remarkable oxjH»rim(»- made hy Hoveri (1889, 1895) cannot 
lie overlooked, thougli it is s' ill in some respects unsatisfa(’.tory, as 
Sccliger and Morgan have }K>inted out. Following a method used | 
by tlie Hortwigs, Boveri 8ubj(;cted ]i)cbiiioid eggs to shaking, and 
obtained enucleated fragments. He sbow'cd that these were ca])ablo 
of fertilization, and that tliey gave rise to dwarf larva?, which were, 
normal except in size and in having only half the usual numlicr of 
ohromoBomes in their cells. Bovori went on to h^rtilize enuchjated 
ovum-fragments of SphoRrechinua granvJaria wdth spermatozoa of 
Echinus microtubercuiatiia, and obtained in a few cases dwarf larva* 
showdn^ purely jxitemal characteristics. From this he drew tlu* 
•conclusion that it is the nucleus, not the cytoplasm, whicli forms the 
material basis of iuheritaime ; and there an? many facets, e.g,, the 
liistory of the chromosomes in maturation, w'hich }x)int in the same 
direction. It should be home in mind, however, that as the life of 
the cell probably depends on the complex iutcraetion of various 
materials more or loss localized in different i)art8 of the unit-aix*a, 
since the nucleus cannot live for more than a short time without 
the cytoplasm as its agent, nor the cytoiilasm w'ithout the nucleus 
as its troi)hic or formative ceutie, it may Ik? misleading to seek 
too hastily for a definite localization of fuiiction8--to attempt, 
for instance, to abstract the ovum - cyto])lusm altogether from 
any share in bearing the burden of inneritaiice. In Boveri’s 
experiment it may nave been that the hereditary quaUtios of I 
the sperm proved tliemselves jirejioteiit over the hereditary j 
qualities of the ovum-cytoplasm, wreakened as those might well lie 
1>y enucleation. In 1899 Delage succeeded in fertilizing non- 
nucleated fragments of the ova of Echinus, DeTtUUium, and Lmicc 
conchilega, and reared Plutens, Veliger, and Trochosphere larvse 
respectively. Three larv» were reared from one ovum of a sea- 
nrenin— from one nucleated and two non-nucleated portions— and 
in one case a normal blastula was obtained from a -^th ovum- 
fragment. Ho showed, moreover, that an egg-fragment of Echinus 
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without any chromosomes gave rise after fertilization by a siwriiiii- 
tozoon with nine chromosomes to a larva whose cells had the normal 
number of eighteen chromosomes ; which led him to infer that the 
number of chromosomes is a property of the cellular organiza- 
tion, and^ not deijendcnt on the persistent individuality believed 
by most to be charoctei’istic of the chromosomes. The ex})erimenl.s 
will r^uiro confirmation and extension, but unless the cutting 
operation caused an escape of nucleoplasm into the cyto])lasm frag- 
ments (which Delage does not bclievi? to have been po8si))lc), it is 
difficult to avoid the con(?lusioii that fertilization may 1m* effective? 
without any fusion of nuclei. In connexion with tliese r(?marka1ilc 
phenomena of ''merogoiiic” fertilization and development, it is 
l)erhap8 appropriate to recall the observations of Marclial on 
Eneyrtus /nscieollis, where the ovum gives rise not to one embryo, 
but to “a legion of small morula?,’^ forming a chain of 50-100 
embryos. Even more striking, however, are the ox]N*rimcnts of 
l^b (1899) on tlie artihiiul production of nonfial larva? (plutci; 
from the unferiiliz^ eggs of the soa-urchiu. lie found that this may 
Im? ellesitcd by placing the unfertilized eggs for about two hours in 
sea-wttter to which a dilute solution of niognesiuni chloride has been 
added in certain proportions. '‘When brought back into normal 
sea- water the c^gs began to seraient and form blastuln*, gastmlie, 
and plutei, whi(?h wore normal in every respect. The only differ- 
ence w'as that fewer eggs devclo^ied, and tnat their d(ivelo)»mcnt 
was slower than in the (yise of the noniial development of fertilized 
®K68**’ The precise nature of the physical, or chemical and 
physical, stimulus in this and in other cases of “artificial 
j>arthenogonosis ” remains uncertain. 

CleavcLge , — Many hundreds of rcsearchcH witliin tlu? 
last few years have had for their subject the cl(?avage or 
segmentation which follows fertilization, but we cannot 
do more than refer to one general result which seems to 
be true of most cases of indirect cell-division. Tlic chro- 
matin nuclear material is disjiosed in a number of seg- 
ments or chromosomes (whose numl)er is practically con- 
stant for each siiccies) ; each of these chromosomes is split 
lengthwise during the division process, and the two Jialves 
are Ixirnc in ojqxisite directions to the two j)oles, there 
to form, or to help to form, the daughter-nuclei. As a 
chromosome is built up of a single series of cliromaiin- 
granules, each of wdiich is cleft by the longitudinal s]>lit- 
ting, each daughter-nucleus has a contribution from each 
chromatin-granule. Tn the movement towards the j)oles 
the system of spindle-fibres which radiate from the centro- 
somes ap})ears to play a part, but whether they jiush or 
pull or act in some more subtle way remains uncertain ; 
nor is it knowm what precise i>art is played by the astral 
rays w'hieh surround the centi’osome but are ipiile dis- 
tinct from the spindlc-tibi’cs. What is certain is, that tlu* 
result of the mitotic pnxjess is to divide the cliromatin 
substance witli exact equality, so that, in the case of a 
segmenting ovum, each daughter-nucleus is half inaternal 
and half paternal in its coniiwsition — a discovery of imicli 
interest in connexion with inheritance. Our under 
standing of the diflerent forms of ovum segmentation 
tulvanccs very slowly, for though some useful “laws” 
have been stated — e.//., that each new plane of divi8it>n 
tends to intersect tlie preceding plant? at right angk‘s 
(Sachs), or that the axis of the mitotic figure tyi)ically 
lies in the longest axis of the protoplasmic muss, s(» 
that the division tends to cut this axis at right 
angles (Hertwig) — these arc only lireliminary des<?riptive 
formulae. It is possible tliat the cxi)eriinents of Driescli 
and others, who have observed the cleavage of (*ggs undo- 
the pressure of glass plates, may lie of service in (?iiabling 
us to eliminate the mechanical factors. The associated 
problem of the relation of the early cleavages to the ax(*.s 
of the future embryo is not less difficult. It is indeed a 
familiar fact that the ovum may show' polar differentiation 
and bilateral symmetry, and that in some cases, vjf., Irog 
and Tunicate, the first cleavage plane coincides with the? 
median plane of the adult body. On tJic other liand, the 
first cleavage sometimes coiresjionds approximately to tlie 
transverse plane of the body (new't) ; or separates an 
ectoderm cell from an endoderm cell ; or He]>arates a genu- 



212 R E P R O D 

cell from a somatic cell (A$cari%\ and so on ; so that what 
it does admits of no general statement. Moreover, the 
orientation of the ovum may bo entirely altered, as in the 
frog, by artificial conditions, without the normality of the 
resulting embryo being affected ; and a minute ovum- 
fragmeut, as in sea-urchins, may give rise to a complete 
larva ; so that there are strong reasons for the view that 
the egg-cytoplasm is at first isotropous or indifferent, and 
that its polarity or anisotropy is secondarily acquired, 
sometimes earlier, sometimes later, and in very varied 
degrees. 

Expervimntal Eitibrydogy , — Particularly significant of 
recent embryological work has been the frequent recourse 
to exiHjrimcnt, and within a few years a lai^ literatiire 
has grown, with its centre in Iloux's Archiu fiir EntvAdt- 
Imiynniechobnik. Artificial isolation of blastomeres by cut- 
ting or shaking apart ; subjection of the developing ova 
to jKJcLiliar conditions of pressure ; modifications of tem- 
IKjratiirc, illumination, &c. ; and alterations in the chem- 
ical character of the medium, have been the four most 
frecpicnt lines of exiieriment. The main aim has been 
to analyse the immediate factors in development, and 
while it is too soon to estimate the value of the results, 
some illustrations may be given. 

/.wfiUioft of lilast(yinr.rcH , — As long ago as 1860 Haeckol diviilixl 
tho libistuLv or morn las of Siplionu])hora with a fine needle into 
two, thriM^ or four niet^es, and observed that each develo^ied into a 
conqdcto larva. This wtis one of the first cxiieriments along a lino 
wliieh many investigators followed during the lost decade of the 
]9tli (Mjutury. Iji 1877 Chun made, though he does not apjicar 
to liuve ])ubliHluMl, the observation that when the first two 
hlastonuires of a Ctuiio[)}ioro ovum wore shaken amrt, each formed 
a half-larva, with four ciliated lidgcs, four mcriaional viissels, and 
one teiitiude ; moreover, each beciame sexual, and the half which 
was wanting was eventually regenerated. The ova of frog, newt, 
fishes, laneclot, aseidian, mollusc, soa-urcliin, medusa, Ac., have 
1)Heii made the subjects of similar exporimouts, in which blasto- 
mercis are isolated by sliakitig the segniontiug ovum until separation 
<M<curH, or by oetually cutting oif or puncturing a portion so us to 
destroy its iM)W<5r of development. Hy shaking the water in whieli 
the twu-eell stages of the segmenting ova of A floated, £. 11* 

Wilson ])roduced from the sejiarated halves two independc.nt twins 
of lialf tlic normal size, each of the isolated colls si^gnienting like 
an iiihict ovum, and giving or fin, through blastula and gastrula 
stages, to a lialf-sized met.ani(!ri larva. Wlioii ineomplote sejMira- 
tion was cfibcttMl by the sliaki double embryos — like Siamese 
twins — roHulUHl, and formt'd sb n t’ived segmented larvve. Coiu- 
nlote isolation of the first ir ohistoineros resulted in four dwarf 
filastulte, gtistruLT, and oval larvie ; sc]>aration into two pairs of 
cells yielded two half-siztsl Urv» ; inconqtlete separation resulted 
in (d) double ombry<»s, (//) triple embryos— one twice the size of 
the others — or (c) quadruple emltryos, eiudi a quarter size. An 
isolatiKl blastomore rroni the eight-cell stag** jirnceeded to segment, I 
but did not reach the gastrula stage. | 

Numerous experiments on tlie developing egg of tlie frog by 
Roux, Hertwig, Selmltze, Morgan, Rndres, Walter, Wetzel, and 
otliors have after no little controversy made one interesting result 
(dear, that one of the first two lilustomeros may develop into a 
lialf-ombryo, or into a half-sized whole embryo, according to the 
conditions of the experiment. ** So long os tlie tirst two blasto- 
meres remain in cont^t without any disturliauee of the cell-contents, 
cindi blastomere develops its half of the body. On the other hand, 
if the |)roto}>lasm is disturbed by reversing the position of the egg 
after tno first eloava^, there generally results a whole embryo from 
each blastomere *' (Morgan, 1897, p. 181). Thus we may place the 
liehaviour of the fro^s ovum intenn^iato between that of the 
Ctonojihor (where an isolated blastomere forms a half-embryo) and 
that of the lancelot (where an isolated blastomere forms a whole 
embryo of smidl size). 

Pressure Experiments , — By causing a developing ovum (e.g., of 
frog) to segment between ][NUu11el glaw plates, or in a glass tube of 
smaller calibre than Uie diameter of the egg, this ^noral result has 
been established, that the distribution of the nuclei may be entirely 
different from that in normal conditions, and yet normal embryos 
result. It seems difficult to avoid the conclusion that the sequence 
of the early nuclear divisiona has no necessary relation to the sub- 
^ sequent formation of the embryo, and that the nuclei in tlieso early 
stages are all oipiivalent (Morgan, 1897, chap. x.). 0. Hertwig 
(1898) found that when oentrifugal foroe was oxert^ in a ct)rtain 
degree on the eggs of Sana eseulenta^ it produced a more marked 
seiiaration of the lighter and heavier snlistances, in couscxpienee of 
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which the cleavage was restricted to the upijer or animal half” of 
tlie ovum. Indeed, a merohlastic typo was closely approached, for 
an undivided yolk-oontainiug portion occupied from one-half to 
two-thirds of the the remainder was formed by a blastoderm 
with a blastoeoel, and the resemblance was heightened by the forma- 
tion of a special layer of merocytes— a yolk-syncytinm— beneath the 
blastoderm. But here again, if removed in due time from the dis- 
turbing influences, the eggs ^ve rise to embryos with the normal 
equipment of oir^s. 

Influence of Temperaiwre, — Numerous expeiiments have also 
been made on the influence of temperature on develotnng ova, but 
few of the results are at present intelligible. Thus Diiesch, 
prompted by VeJdovsky'B note that the eggs of the earthworm, 
Allomoplvora tra^esoiacst most frequently rorm twin-embryos in 
wann weather, tried the effect of warming the developing ova of 
SpheereeMnus ffranularis, with the result that in some oases almost 
all of tliem formed distinct twin blastulsi, gastrulse, and oven 
plutei. Similarly, prompted by Selenka^s obsorvatiou that in- 
(greased temraraturc xtroduoed deviations from the normal cleavage 
in marine Hanarians, Briosch exmiimonted and foimd that increase 
of tem|)oratnre wholly or partially inhibited the formation of the 
smaller colls or micromeres, and othei-wise disturbed the segmenta- 
tion, without, however, in the end affecting the normality of ^e 
result. Again, he found that when tlie blastulae of Sphesreehinus 
tfranulariSf about twenty-six hours after fertilization, were kept on 
a stove heated to about 80" C., the groat majority showed in about 
eighteen hours the exogastrula state ; i.s., the growing zone at the 
so-called vegetative pole, which is normally invaginated to form 
the arclionteron, bulged outwards instead of inwards, the final 
result being shrivelled, gutless, or aiicnteric larvse, which survived 
for a week. 

Chemical Iteaffcnls, — Another series of studies in oxi)eriinental 
embryology is concerned with the influence of chemical reaj^nts 
U}H>ii tlie developing ova. Thus Curt Herbst has observea the 
results of placing the eggs of sea-urchins (Spheereehinus granularis) 
in sea-water to whi(‘h a jfittle lithium chloride has been added, in 
the projK>rtion of 2*5 tiubit* centimetres of 3*7 isn* cent, aqueous 
solution to 97*5 cubic (centimetres of sea-water. In this the 
fertilized ovum segments into an elongated blastula whicIi becomes 
constricted into tw-o vesicles, one thick -walled (the archenteric 
^Kirtiou), the other thin-walled (the gastrula wall) ; the thick- 
walled i)oi*tion, which should normally be invaginated to form tlie 
endodem, grows out of projxirtion to what is normally the ecto- 
derm-forming area, and the series ends in a form (holo-cntoblastic) 
in whicli the thin-walled vesicle or e(*.t(Klermic area lias wholly 
disappeared. If rather less lithium is used, the tyjie of larva 
which results is somewhat different, though tlie two are connected 
by transitional forms ; it is ati exogastrula, in which, as the name 
suggests, tlie endoderm is evaginate instead of invaginate. 

Developnmit . — More clearly than even a dozen years 
a^o we now recognize that the germ-colln, and especially 
their miclei, form the material basis of inheritance ; that 
there is genetic continuity between the germ-cells of the 
parents and those of their offspring; that fertilization 
implies a union of two individualities condensed for the 
time being into minute cells ; that }>aternal and maternal 
characteristics are distributed in exact equality by the 
nuclear or cellular divisions which constitute the mode 
of all development ; and so on. On the other hand, we 
have still to confess our entire inability to solve the old 
problems; How are the specific characters potentially 
contained within the germ-cells, and by what mechanism 
do they attain expression in development h 

Gemiinal Areas,-^0i\ one view it is supposed that the germ-cell 
has an architoctiiral orgaxiization jiredetermined before develo]>- 
ment begins, and that development is in part a **histogenotic 
siuideriiig ” of the pro-existing germinal localization. Some author- 
ities, e,g,y Ray Lankester and Whitman, Flemming and van 
Bonodon, have suggested that the predetermination is expressed in 
the organization of the egg-cytoplasm-— the essential idea of tlie 
tlieory of ‘*ormiDogenetic germing areas” wliich His elaborated in 
3874. Tliis theory may be supported bv Roux’s experiments on 
the frog ovum, where, after one of the first two blastomeres had 
been punctured, the intact half develoiied into a one-sided embryo ; 
and it may bo opposed by Wilson’s experiments on the lancelet 
ovum, whore an isolated blastomere or the four-coil stage still 
formed a complete embryo. It may be 8Ui>ported by the experi- 
ments of Morgan and Briesch on Ctemo^or ova, where a defect in 
the cytoplasm is often followed by a xnodifi^ cleavage and a 
defective embryo, even when the whole of the nuclear material is 
intact ; and it may be opposed by Delage’s experiments on the ova 
of sea-urchins, Ac., where a small (and non-nucleated) fragment of 
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an egg may be fertilize and give rise to a complete larva. In fact, 
the experimental results do not as yet settle tlie question. 

Supplementary, rather than oi»i)osed, to the idea of 
germinal looalization is that of a specific idioplasm, a complex 
substance which in its molecular organization and in the metabolism 
which it induces is different tor each species. The idea of an 
idioplasm was first elaborated by Nageli (1884), who did not 
concern himself, however, with its particular localization in the 
germ-cell j this further step was taken by Hertwig, Strasburger, 
Tvollikcr, and Weismann, who, from the importanwj of the nucleus 
in metabolism, in the regeneration of Protoxoon fragmeuts, in 
maturation, in fertilization, and in chnivage, argued that ii—iuid 
even more definitely its chromatin— must he the liearer of the 
idioplasm. On this view the locality of the pre-established organ- 
ization is shifted from, the cytoplasm to tlie micleiiM, though it may 
still be admitted that in certain cases a cytoplasmic predetermina- 
tion arises as a secondary result of idioplasmic, influence. 

Starting from the assumption that the idiojjbisin of the germ- 
nuclei was a complex agOTogate of diffeient kinds of granules— the 
material expressions of different sets of qualities— Roux invented 
the hypothesis of two kinds of nucloar-division, quantitative and 
qualitative. The former results in equivalent, the latter in dia- 
Hiniilar nuclei ; the fonuer is an integi-al, tlie latter a differential 
division. It is the latter mode which is supposed to Imj character- 
istic of the early stage, of development during which the different 
components or qualities of the idioplasm are distributeil among the. 
blastomeres, each of which, tliougb not indejamdont of its neigh- 
bours, is regaided as endowed with a iiower of self-differentiation ” 
duo to its spocific share of the idioplasm. 

Similarly, Weismann in Ids “ Ocrin-Plasm ” and clsc»where has 
tilaborated a theory of development which, while confessedly 
hypothetical, is remarkable in its logical com])lctcues.s. He 
supposes the idioplasm or gorm-plasm to be built up of numerous 
different comianicnts or “ biophores ” coiTcsponding to the cliarat^ter- 
istics of the tidult ; the biophores are a^regaM in gi'ou|)s or 
“determinants”; the doterndnaiits are grouped in “ids” — the 
ehroniatin granules; and the “ids” in “idaiits” — the chromosomes. 
Ill the early stages of development there is by differential division 
a distribution of the eom])onents of the germ-plasm. “Ontogeny 
dejiGiKls on a gradual proce.ss of disintegration of the id of the 
germ-plasm, which sjilits into smaller and smaller gi‘oup.s of 
detenniwants,” till finally only one kind of determinant remain.s 
ill eacli cell, there breaking np into its constiluont biopliores wldcli 
give tlie cell its inherited .sjiecific character. Rut while this is 
going on, there is also a process of quantitative division, wldch 
gives ri.se to the lineage of future gcrm-cells. The theory of 
<levelopmeut here outlined has been criticized from many sides. 
It has often been ]>ointcd out that there ]iro no visible phenomena 
of nuclear division wldch sugge.st that the jiartition may Ihi quali- 
tativ(^ ; on the contrary, that the- whole elaborate process of iidtosis 
seems adapted to secure the equivalence of the two daughter-nuclei. 
That the division may he, differential or qualitative must, of course, 
he admitted, though we cannot prove it. It is jierhaps more to 
the point to inquire whether the liypothe-sis fits the known fiicjts, 
and critics bring forward some of the results of experimental 
embryology, especially where one of the lirst two or first four 
blastomeres is seen to fonn a normal enihrye, or where under 
artificial conditions (of pressure, &c.) cerhdu cells dovclo)) into 
tissues which in normal conditions are formed by quite diffcnuit 
cells. To explain these and other difficulties, c.//., in regenerative 
phenomena, various ingenious 8ub-hypothe.ses have had to lie 
mvoiitcd. 

Without abandoning the ]iosition to wldch almost all modem 
embryological work has led up, that the essential intrinsic factor 
in development is the pre-established and inherited organization of 
the germ -plasm, and without attempting to deny that the nuclear 
substance may be gradually specialized as differentiation proceeds, 
it is possible (as Hertwig, Driesch, Morgan, Wilson, and others liave 
shown) to consider the facts of development in a manner somewhat 
different from that suggested by Roux and Weismann. We may 
supiwse that from the youngest ovarian ovum onwards the nucleus 
exerts a “control” upon the .suiToundiiig cytophtsm, whether 
by the migration of “ pangens” (De Vries, Hertwig), or of spocific 
“ formative substanees^’ (Sachs, Loob), or of enzymes (Drieiicn), or 
by a propagation of molecular movements (Wiigeli). We may 
suppose that in some way— varying greatly in degree in different 
cases — the nucleus j^pares in the cytoplasm a framework for its 
future operations. This may lie so slightly pre-established that 
from a minute fragment of the egg a complete larva may be reared 
(Eohinoid, &c.), or so well established that if a part of the unseg- 
mented egg is removed the remainder forms a defective larva 
(Ctenophore). When division occurs, the daughter-nuclei, though 
equivalent, find themselves in a not wholly isotropic medium, and 
this incites further differentiation, both in the nuclear material and 
in its cytoplasmic sphere of influence. If the initio cytoplasmic 
differentiauon was wght, the first steps in diflerentation will 1^ 
correspondingly slight, and in these cases the isolated blastomeres 
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may still form complete embryos. If the initial cytoplasmic, 
differentiation was more pronounced, the isolated blostoniero may 
not bo able to do mow than form a jiartial embryo ; the setting of 
the cytoplasmic mosaic may lie too strong to be oven'omo even by 
the completely equipped blastomere-nucleus. Thus we iwh the 
idea expressed, for instance, by Driesch : “The relative iwsitioii of 
a blastoraero in the whole doteniiines in general what dovclo])s 
from it; if its tiositiou 1)6 changed, it gives vim to something 
different ; in other words, its prosjioctive value is a function of its 
position.” But the “ ixisition^’ is more tlian merely topographical ; 
it means, as Wilson says, “ the jihysiological re-lati'on of the lilasto- 
mere to the inherited organization of which it. formed a ^wirt.” But 
even when we recognize the importance of the initial inherited 
organization, of the mfiucncu of segment upon segment as develop- 
ment proceeds, and of the normal environmental stimuli, wo have 
still to confess that the problem of development I’oniaius iinsolviid. 

The Jiecapitulation Doctrine. — The generalization tliat 
the individual development or ontogeny of an organism 
tends to bo a recapitulation of the rjioial e>'olution or 
})hylogei)y is no longer accejited so readily as it was 
twenty years ago. Many facts have shown that this 
luminous idea which has certainly guided research may 
also mislead. Precise embryological investigation has 
given prominence to the fact — which von Haer himself 
clearly recognized — that while tliere is a parallidism 
between the stages of organogenesis in the individual and 
the grades exhibited in l)bylogeny, or in presumed phyln- 
geny, yet there are individual characteristics jiresent from 
the first. Tliere is a jiarallelism between the stagC)j of 
organogenesis in the frog and grades of structure exhibited 
in fishes, but no one can accurately call the larval frog a.t 
any stage piscine : it is an amphibian from first to last. 
There is a parallelism between the stages in the (Icveloj)- 
nicnt of the lens in a higlicr mammal and grades of lens- 
structure exhibited in lower Vertebrates, Init the rudiment 
of the lens in the dog is from tin; first sjwjcilically a dog'.s 
leas, and nothing el, sc, as Uabl (1899) has shown in detail. 
Tn short, the idea of ontogenetic and pliylogenetic jiarallcl- 
i.sm must be corrected by the conception that tlie organism 
devolo])s as a sjiecific unity. 

Rgi feneration. — -Within recent years om* knowledge of 
the occurnuice of regeneration and of the internal pro- 
cesses involved ]».is lx?en greatly increased ; our unchu’stand- 
iiig of the facts, however, lags far behind. What Reaumur, 
Lessona, and Darwin suggested, that regeneration is 
especially characteristic of those organisms and of tliose 
parts of organisms which are or have been in the course 
of nature most liable to breakage or otlun* non-fatal injury, 
has been esiiecially elaborated by Wtusiuaiin, who is the 
chief exjK)uerit of the view that regeneration is an adajdiAc; 
])henomenon, “that the regcneratiAe ])ower of a part is to 
lie considered, not as a direct ami lUH’cssary cx] session of 
the nature of the organism, but ratlier as a cajiability 
which, though it may be absent, is found whereA'or it is 
necessary in the interests of sjiecies-prescrvation. The 
capability of a part for regeneration dejiemls on whether 
the jiart was frequently liable to be lost in the ordinary 
course of life, and also on its relative biological iru]>ortan(*c 
for the animal.” That internal organs, which are but 
slightly subject to non-fatal injury, sliould show little 
regenerative capacity ; that the weak limlis of Siren and 
Proteus should not be rejihwicd, though the gills are, and 
though the strong limbs of Triton r.rc ; that there should 
lie special regenerative capicity when the leg of an iii.sect 
is excised at the point where breakage is most ajit to occur 
in the struggles of moulting or eedysis ; that it should he 
|)ossiblc to find in the conditions of life some good reason 
why the lieaks of certain birds, <?.//., storks, or the eyes o^ 
certain animals, e.ry., newts, should be readily regtmerated ,* 
that regeneration should lie .so common in aniiiial.s like 
branching jxilyiAcs, elongated worms, starfishes, and ai thro- 
pods j — these are illustrations of the evidence whicli has 
led many to regard the occurrence of regeneration as tlie 
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adaptive result of natural selection, and not simply as an 
expression of the primary reproductive caj^ity of cells. 
On the other hand, it is pointed out that in some cases 
there is no definite relation between the regeneration of a 
part and its liability to injury. Thus, in opposition to 
Woismann’s interpretation, T. H. Morgan has pointed out 
tliat the small fourth and fifth thoracic limbs of a hermit- 
crab, which do not seem to be often (if ever) injured, 
regenerate readily, that the terminal abdominal append- 
ages, which are entirely protected, likewise regenerate 
(piickly and normally. Or, again, it seems almost 
impossible that a hermit-crab^s walking-leg should under 
ordinary conditions of life be broken oft proximal to 
the basal “ brciiking-joini ” (between the fifth and sixth 
segments), where the log, if injured, is usually thrown off; 
yet if it be cait off proximal to that joint there is re^nera- 
tion. Under ordinary circumstancea, if a leg is injured 
distal to the “breaking-joint,” the leg is thrown off at the 
joint; yet regeneration was observed from the cut end 
of a limb artificially excised outside the breaking-joint. 
Such facts seem to the observer to show that there is no 
relation between the regeneration of the leg and its 
liability to injury. Thus the case for and against the 
interpretation of regenerative phenomena as adaptive in 
their occurrence must remain jxtdice until a large 
number of instances have been carefully studied. It has 
also been urged against Weismann’s position that the 
result of regtiiierativo growth is sometimes non-adaptivo, 
as in the instance of a posterior half of an earthworm, 
observed by Sijallanzani (17G8), by Morgan (1899), in 
which th (5 new jiart was a tixil, not a head — the result 
l)eiiig a worm with two tails turned in opjiosite directions. 
But unless there were many instances of this kind there 
is iKj argument, since no one supposes that adaptations are 
] lorfoct. Two other interesting questions rise out of the study 
of regeneration : (a) How far there is similarity between 
the regenerative growth and the process of normal develop- 
ment, a (piestion to which opposite answers have been 
given in different cases and by different observers in the 
same case ; (6) how far it is |)ossible at present to form 
any scientific conception of the manner in which the 
potentiality of regeneration is distributed and localized 
within the organism, and kept latent until s^iecific stimuli 
liberate it But neither of these questions will at present 
admit of brief discussion. 

Alternatioti of Generations , — The distinction wdiich Cela- 
kowsky introduced in 1868 Instween two kinds of alterna- 
tion of generations has been much discussed. Homologous 
alternation is illustrated by many Algm and Fungi where 
offspring of similar api)earance are produced in two 
different ways, either vegetatively or sexually; antithetic 
alternation is best illustrated by Bryophytos and Pterido- 
phytos where there is a regular alternation between a 
vegetative six)rophyto and a sexual gametophyte which 
differ entirely in their structure. But there is difference 
of opinion as to the value of this distinction, or, if it be 
admitted, as to its apjdicability to particular cases. Apart 
from this, it is interesting to note that in many cases the 
number of chromosomes in the dividing nucleus of the 
siKirophyte is twice that which occurs in the gametophyte. 
Here too may be noticed tlie subtle theory of Beard (1896), 
which suggests that there is a disguised alternation of 
generations in Vertebrate animals, just as there is in 
ftowering plants. In several Invertebrates, e,g,^ Echiiio- 
derms and Phoronts, the egg gives rise to a larva which 
does not directly develop into the definitive organism, but 
serves os the foundation on which the development recom- 
mences, as it were, on a new^ tack; similarly Beard 
maintains that in Vertebrates, whether skate or chick, 
there are traces of an asexual larval stage, on the top of 


I which the embryo proper develo|)s. At the “critical 
stage,” when the embiyo begins to put on its generic and 
si)ecific characters, it also sets about the task of suppiesa- 
ing the larval foundation. 

Ifirbreedifig and Crossing , — In regard to close in-breed- 
ing there is still much need of experiment, but it seema 
certain that in many cases with a healthy stock this may 
go far writhout disi^vantageous results. It seems to fix 
and strengthen characters, and to develop prepotency — a 
fact of considerable evolutionary interest, since varioua 
forms of isolation may bring about in-breeding in natural 
conditions. But even when the stock is sound to start 
with, there seem to be limits to close in-breeding, as von 
Hath and von Guiata found with rats and mice. As 
many breeders have recorded, there is a tendency to 
debility, abnormality, and sterility. According to Keib- 
mayr, the success of a human race is in part dependent 
on the alternation of periods of sustained in-bree^ng, in 
which characters are fixed, and periods of cross-breeding, 
in which the advantages of “fresh blood” arc secured. 
It is appropriate here to notice that an increased know- 
ledge of the number of cases in which self-pollination or 
autogamy occurs in plants has led to a somewhat modified 
statement of the Knight-Darwin conclusion that nature 
abhors self-fertilization ; and the essay of Mdbius may be 
referred to for its vigorous j»rotest against the prevalent 
idea that continuous vegetative multiplication necassarily 
results in degeneration. 

Uyltridimtion, — Our knowledge of the possibilities 
of hybridization in artificial conditions and of its actual 
occurrence in nature is slowly increasing, but few general 
statements can as yet be ventured. That it occurs readily 
in some cases, and is rarely successful in others, is well 
known, but the reasons for this appear to be manifold. 
One of the results of Pfliiger’s extensive ex|jerimentB on 
the hybridizing of Amphibians jioints to the importance 
of what may be called the mechanical factors ; thus the 
spermatozoa of Rana fmea^ which have very pointed 
heads, thinner than those of related forms, can fertilize 
the eggs of nearly all other s]X)cies ( j?. arvaiis^ R, esculentUy 
and Bufo communis)^ but the blunt, thick-headed sperma- 
tozoa of R, arvalis and R, esculenta cannot fertilize the 
eggs of any other species. On the other hand, Hertwig*s 
exi)erimentB on sea-urchins suggest that the possibility of 
crossing depends in great part on the state of the egg ; 
thus eggs in good condition resist the entrance of foreign 
spermatozoa to which stale eggs prove receptive. It has 
also been made clear that segmentation may occur after 
hybridization without further development succeeding; 
thus T. H. Morgan fertilized the ova of a starfish with 
the spermatozoa of a sea-urchin, and reared hybrid gastrulse, 
but no further stages. While a general result of hybridiza- 
tion is to induce variation, i.^., to alter the normal expres- 
sion of inheritance, the results seem extraordinarily divense 
and unpredictable, the offspring sometimes resembling the 
male parent, sometimes the female, sometimes neither. 
In some cases the result is novel, in other cases there 
seems to be a return to the characters of an ancestral 
form. In the latter case it may Ije tliat latent characters 
which have for a time been unexpressed are suddenly 
permitted to develop, or that a new iiermutation of 
hereditary qualities indeiiendently reproduces an old 
Iiattern. Ewart paired a pure white fantail cock-pigeon 
with a cross previously inade between an owl and an 
archangel pigeon, an<l the result was a couple of which 
one resembled the Shetland rock-pigeon, and the other 
the blue rock of India; von Guiaita found that if the 
Jaimncse dancing mouse was crossed with an albino, the 
second genemtion consisted of grey mice like the wild 
forms. Standfuss has suggested that in crossing butter 
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flieH the phylogenetically older Bf>ecies is preix)tent over 
the youtiger; Vernon has shown that in sea-urchins the 
cliaracters of the hybrid offspring incline to bo those of 
the species whose elements were relatively the more 
mature when fertilization occurred. In short, the variable 
results seem to be such as might ensue from a germinal 
struggle between hereditary characteristics of varying 
strength Suchetet has recorded 82 cases of what he 
believes to be genuine species-hybridism in mammals, and 
178 in birds : of the 82 crosses between mammals of I 
different species, 62 resulted in sterile offspring; of the 
178 crosses between distinct si)ecies of birds, only 22 I 
iiave been known to result in fertile offspring. As to 
the causes of the sterility little is as yet known, but 
Suchetet speaks of cases whore the gonads were atrophied 
and of others where the ducts were abnormal. 

TeUgony . — The ancient and still widespread belief that 
offs[)ring may resemble not so much, or not only, their 
mrents or ancestors, but a previous mate of their mother, 
nas Ixsen much discussed during recent years. Ewart 
( 1 899) has experimented especially with horse and zebra, 
and has not in any case found satisfactory evidence of 
telegony. Moreover, he has ])ointed out that the rever- 
sions which not infrecpiently follow the crossing of 
different breeds may have supplied the material on which 
the l)olief in telegony has grown. Other critics have for 
the most ^lart been content to point out the inherent 
difficulties in any theory of the mechanism of telegony, 
w'hether on the infection-hypothesis (according to which 
the M{)orm of the previous sire exerts an inffuence U})on 
the bodily constitution or gonads of tlie mother) or on 
tlie .saturation-hypothesis (according to which an inffuence 
from the unborn offspring of the first crossing is sup|X)sed 
to affect the body or gonads of the mother in a manner so 
s^HJoiffc that offspring by a second sire may present 
resemblance to the first, with which they arc in no way 
genetically related). At present the scientific evidence is 
so distinctly unfavourable to belief in the occurrence 
of telegony, that to discuss suggested explanations or 
criticisms seems unncces.sary. 
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as known in the existing world, are the 
modifi^ and in many respects degenerate, representatives of 
a group of vertebrate animals which attained its maxi miim 
development in the Mesozoic period. So far as can be 
judged from the skeleton, some of the members of this group 
then living might have become mammals by very slight 
change, while others might as readily have evolved into 
birds. It is therefore probable that the class Keptilia, as 
now understood, comprises the direct ancestors both of the 
Mammalia and Aves. Assuming that its extinct members, 
which are known only by skeletons, were organized essen- 
tially like its existing representatives, the class ranks 
higher than that of the lowest five-toed vertebrates (class 
Amphibia) in the investment of the feetus by two mem- 
branous envelopes (the amnion and allantois), and in the 
total absence of gills even in the earliest embryos. It 
ranks l)elow both the Mammalia and Aves in the ^lartial 
mixture of the arterial blood with the venous blood as 
it leaves the heart, thus causing the organism to l>e 
cold-blooded; it also differs both from Mammalia and 
Aves in retaining a pair of aortic arclics, of which only 
the left remains in the former, while the right one is 
retained in the latter. No feature in the endoskeletoii 
is absolutely distinctive, except possibly the degeneration 
of the paraspheiioid bone, w^hicli separates the Rcptilia 
from the Amphibia. In the exoskeletoii, however, the 
epidermis forms horny scales, such as never occur in 
Amphibia, while there are no traces of any structures 
resembling either liairs or feathers, which rcsjxjcti\'cly 
characterize Mammalia and Aves. 

There is little doubt that true reptiles date back to the 
latter jiart of the Paheozoic j)eriod, but at that epoch the 
Amphibia ap])roached them so closely in the characters 
of the skeleton that it is difficult to distinguish the 
momljers of the two classes among tlie fossils. Home of 
the Palaeozoic Amphibia — a few of the so-calUid Labyriri- 
thodonts — are pl 0 ^ed to have hod well-developed gill- 
arches in their immature state, while there arc conspicuous 
marks of slime-canals on their skulls. Others are iticrcly 
regarded as Amphibia because they closely resemble the 
genera which are proved to have been gill breathers when 
immature. All these genera, however, so far as known, 
agree with the existing AmjJiibia in the pi-oductioii of 
their large ])arasphenoid bone as far forwards as the 
vomers to form a rigid and coin])lete basicranial axis 
(Fig. 1, A). Those genera which less resemble the typical 
Labyrinthodonts are characterized by the reduction of the 
l>ara8phcnoid Ixmc) so that it no longer reaches the venners ; 
in these animals the weakened skull exhibits a secondary 
basicranial axis formed by the apj>roxiination of the 
pterygoids to the median line (Fig. l,Tl). The latter 
condition is universal in existing riiptiles, and may there- 
fore perhaps l)e regarded as a diagnostic filature. If so, 
the oldest known undoubted reptile is PahvohaiieAa^ 
from the Lower Permian of Saxony. 

In the structure of the skull Palmohatteria is mucli 
like the existing Sptmiodon^ the cheek-j)lat<is which coyei- 
the temporal and massetei- muscles on each side being 
pierced by two great vacuities, one au[)erior-lemjK)ral, the 
other lateral - temporal. The majority of tlaj earliest 
reptiles, however, either resoluble the Labyrinthodonts 
in having the biting muscles coinpleUsly covered with 
a roof of bony plates, or exliibit a slight shrinkage ot this 
investment so that a superior-Ujmporal vacuity appears. 
As the various groups or orders become differentiated, 
thiM shrinkage or reduction continues, while the shape 
of the ossifying ear-capsule changes, and the squamosal 
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reptiles 




except at its hinder angle. The resultant 
modiheations are diagrammatically repre- 
sented in Fig. 2. In one series of orders, 
comprising the Anomodontia, Chelonia, 
Sauropterygia, and Ichthyopterygia (Fig. 
2, B, C), the 8Ui)erior-temj)oral vacuity («) 
first apiiears; and the check-plates in tne 
broad temporal arch thus formed may bo 
variously fused together, sometimes even 
irregularly perforated — showing at first, 
indeed, the usual inconstancy of a new and 
not completely established feature. From 
the earliest members of this series of 
reptiles, palaeontology seems to demonstrate 
that the Mammalia (with one robust tem- 
poral arcade or zygomatic arch) arose. In 
a second scries, comprising the orders 
llhynchocephalia, Dinosauria, CrocodiHa, 
and Ornithosauria (Fig. 2, D), the broad 
arch of cheek-plates is regularly pierced by 


Fm. 1 .— A, Palate of PalaBOZoirt Amphibian {Aftw Credmt.) B, Palate of a lateral-tcmi)01*al vaCUltV, W’hicll leaVCS a 

Mesozoic Iteplile (I*le«wmunis C. W. Andrew».) b.oee, baaioccipital ; \ ^ r xi. i. 

/>«, bosisphenoid ; eept^ ectopteryffoid ; i.pt, intei^iterygoid vacuity' ; Jugal ; »««, maxilla ; narrow bar ai)OVe, anotiiei* narrow bar 
pas, paruMphenoid ; pi, mlatine; fmix, preniaxilla; 2 ^, pterygoid; jrf. imr, ijosterior nans; below. and UncOVei’S the middle iJUrt of the 
f/u, (liiadrute ; M.e, Bulrarhihi] vacuity ; V, vomer. , > _ 

quadrate bone. By the constant loss of the 
l)one, which covers Iluj organ of hearing in the fishes, and lower, and the frequent loss of the upjxir, bar, some 
])reBumably also in the Palaeozoic Amphibia, U gradually memWs of this series eventually jmss into the order 
thrust outwards from all connexion with this capsule Bquamata (Lacertilia + Ophidia), in which the quadrate 
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hone is completely exposed and loosely attached to the 
skull (Fig. 2, £) ; other reptiles exhibiting a similar modifi- 
cation may rea^y have acquired the t^ical Avian skull 
(Fig. 2f F) by the loss of the up{)er and the retention of 
the lower temporal bar in question. 

In view of these and other palseontological considera- 
tions, the Beptilia may be classified into orders as 
follows ; — 

Orpebs of CL.uis Reptilia. 

1. AnomodontUL — Bones of postero-lateral region of skull form- 
ing a complete roof over the temporal and masseter muscles, or 
contracted into a swgle broad zygomatic arch, leaving a superior- 
temporal vacuity. Hneal foramen present. Bibs double-headed. 
No abdominal nbs. A large separatdy ossified epicoracoiA limbs 
for supmrt as well as progression ; tlurd and fourth digits with not 
more than three phalanges. Dermal armour feeble or absent. 
Mange, — Permian and Triassic. 

2. Ohe l on la. — Postero-lateral region of skull as in Anomodontia, 
•except bones of ear-capsule more modified. No pineal foramen. 
Ribs single-headed. No sternum. Pectoral ana jielvic arches 
unique in being situated completely inside the ribs. No epicora- 
•coid. Abdominal ribs replaced by three or four jjairs of large 
plates, which, with the clavicles and interclavicle, form a plastron. 
Limbs only for progression ; some of the long liones with separ- 
ately ossined epiphyses ; third and fourth digits with not more 
than throe phalanges. A regular dorsal carapace of bony plates 
intimately connected with tlio neural miines, and rilm of seven to 
nine dorsal vortebrse. Mange. — ^Up^ier Tiias&ic to Recent. 

3. SauropiteiTgia. — Bones of posterolateral region of skull con- 
tracted into a single broad zygomatic arch, leaving a superior- 
tenqioral vacuity. Pineal foramen present. No fused sacral 
vertebru. All dorsal ribs single-headed, articulating with 
transverse processes of the neural arches. Abdominal ribs forming 
dense plastron. Apx)arently no stenium. Coracoid, pubis, and 
ischium in form of much expanded plates. Humerus and femur 
with separately ossified conical epiphyses. Limbs modified as 
paddles, with not more than five digits, of which the third and 
fourth always have more than three phalanges ; all digits usually 
•cmisisting of numerous phalanges. No dermal armour. Mange . — 
Upi>er Triassic to Cretaceous. 

4. X01itliyo]iteryi^ — Bonos of postero-lateral re^on of skull 
•contracted into a single broad zygomatic arch, leaving a su^Hirior* 
temporal vacuity. Pineal foramen present. Vertebral centea short 
and deeply biconcave, with feeble neural arches which are almost 
■or completely destitute of zygapophyses. No fused sacral vertebne. 
Cervical and dorsal ribs double-headed, articulating with tubercles 
•on the vertebral centra. Abdominal ribs forming dense plastron. 
Apparently no sternum. C!)oracoid an expanded plate, probably 
with cartilaginous cpicoracoid. Pelvis very small, not connected 
with vertebrsB. Limbs modified as paddles, with digits of very 
numerous short phalanges, which are closely press^ to|^ther, 
sometimes with supplementary rows of similar ossicles. N o dermal 
armour. A vertical triangular caudal fin, not supported by skeletal 
rays. Ma^ige . — Upper Triassic to Cretaceous. 

5. Rbynoliooeplialia. — Bones of ]K)stcro-lateral region of skull 
•contract^ into two slender zygomatic bars, leaving a BU];)erior- 
temporal and a kteral-temjKiral vacuity, and partly exposing the 
ouaarato bone from the siac. Pineal foramen present or absent. 
Ribs single-headed. Abdominal ribs present. Sternum present. 
Rpicoracoid cartilaginous, limbs only for progression ; third and 
fourth digits with four or five phalanges. Dermal armour feeble or 
aibsent. .Range.— Lower Permian to Recent. 

6. Dlnoiaiiria. — Postero-lateral region of skull as in Rhyncho- 
■cephalia. No pineal foramen. Cervical and dorsal ribs doublc- 
h^ed. No abdominal ribs. Sternum present, but ap|)arcntly no 
clavicular arch. Limbs for supi>ort as well as progression ; third 
and fourth digits with four and five phalanges respectively. 
Dermal armour variable. Mange. — ^Triassic to Cretaooous. 

7. Oroeodllia. — Postero-lateral region of skull as in Rliyncho- 
cephalia. No pineal foramen. Cervical and dorsal ribs double- 
headed. Abdominal ribs present. Sternum jiresent; also inter- 
clavicle, but no clavicles. Limbs only for progression on land or 
swimming ; third and fourth digits with four or five phalanges. 
Dermal armour variable. Mange. — Lower Jurassic to Biwent. 

8. OndtliOMiiiia. — All bones extremely dense, light, and hollow, 
the organism being adapted for flight. Postero-lateral region of 
skull as in Rhynohoceptialia. No pineal foramen. Cervical and 
dorsal ribs double-headed. Abdominal ribs present. Sternum 
present, and keeled for attachment of pectoral muscles ; no davioular 
arch. Fifth digit of hand much elongated to support a winff- 
membrane, but with only four phalanges. Hind limb feeble. No 
dermU armour. Mange, — Lower Jurassic to Cretaceous. 

9. Sqnamata.— Bones of postero-lateral region of skull much 
reduced and partly wanting, never forming more than a slender 
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superior-temporal bar, thus completely exposing the quadrate 
which is only loosely attached to the cranium at its upper end 
Pineal foramen present Bibs single-headed. No abdominal ribs. 
Sternum present when there are limbs, limbs, when itresent 
only for progression ; third and fourth digits at least with more 
than three phalanges. Dermal armour feeble or absent. Mange.-- 
Cretaceous to Recent 

Order 1. Anomodontia. — The Anomodonte arc so 
named in allusion to Hie peculiar and unique dentition of 
the first-discovered genera. They are precisely inter- 
mediate between the Labyrinthodont Amphibia and the 
lowest or Monotreme Mammalia. They fiourished at the 
period when the former are known to have reached their 
culmination, and when the latter almost certainly began to 
appear. Many of them would, indeed, be regarded as 
primitive Mammalia, if they did not retain a ])incal 
foramen, a free quadrate bone, and a complex mandible. 
The term Theronwrpha or ThermKyra is thus sometimes 
applied to the Order they represent. So far as known, 
they are all land-reptiles, with limbs adapted for habitual 
support of the body, and their feet ore essentially identical 
with those of primitive mammals. Most of them are 
small, and none attain a gigantic size. They first appear 
in the Permian of EuroiJC and North America, and also 
occur in the Triassic both of Europe and India, l)\it they 
are best reiiresented in the Karoo formation (Permian and 
Triassic) of South Africa. The Pariamm'ia most closely 
resemble the Labyrinthodont Amphibia, but have a single 
occipital condyle. One genua {Otocaelus) has a carai)aco 
suggesting that it may be an ancestral Clielonian. The 
Tluiriodontia exhibit the marginal teeth diflerentiated 



(in shape) into incisors, canines, and molars (Fig. 3). 
They have tw’o occipital condyles, as in mammals. The 
Dicynod(yntia have one ])air of iipjier tusks or are tootlilesa ; 
their occipital condyle is trcfoil-8haj)ed, as in Clielonia. 

Order 2. Chelonia. — ^This Order occurs lir.st in the 
Upper Triassic of Wiirtemberg, where a complete “shell” 
has been found (Proffanoclielys). They are provtsl to have 
been toothless since the Jurassic jieriod, and liave only 
changed very slightly since their first api^earance. The 
marine turtles seem to have first acquired elongated 
pcuidlos and vacuities in tlic shell during the Cretficeous 
|jeriod, and the Trionychia, destitute of epidermal sliields, 
apjmrently arose at the same time. 

Order 3. Sauropteeyoia. — These arc amphibious or 
aquatic reptiles (Fig. 4). The head is comparatively 
small in most genera, and the nock is usually elongated 
though not flexible. The tail is insignificant, generally 
short, and both jjairs of jjaddles seem to have been 
concerned in progression. The Order appears to have 
arisen from a group of land-reptiles, for its 
members, from the Triassic of Europe (Lartomu7-us), boutb 

8. VIII. — 28 
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Africa (Mesogaurus), and Brazil {StereoBimium), are aU 
amphibious animals. They are comparatively small, and 
their limbs are only just becoming paddle>like. The skull 
suggests affinities with the terrestrial Anomodontia, and 
the shape of the scapula and the epiphyses of the humerus 
and femur seem to show some connexion with the 
Chelonia. The truly aquatic Sauropterygians of the 


Jurassic (Fig. 4) and Cretaceous periods possess most 
effective piddles with elongated digits, and as the genera 
are traced upwards in the geological formations it is 
possible to observe how the arches supporting the limbs 
become more rigid until the maximum of strength is 
reached. Some of the largest Upper Jurassic and 
Crebiceous syiecies must have been 10 metros in length. 
They wore coHinojjolitan in their distribution, but became 
extinct before the dawn of the Tertiary ixsriod. 

Order 4. T(’Hthyopteryoia. — The Ichthyosaurians are 
all fish-shaixid, with a relatively large head and very short 
neck. Br)th |)airs of ]>addlos are retained, but the hinder 
piir is usually very small, and locomotion seems to have 
been chiefly effected by a largo caudal fin. This fin, as 
shown in imjiression by certain fossils from Wiirtemberg 
ami Bavaria, is a vertical, triangular, dermal expansion, 
without any skeletal sup^iort except the hindermost |>art of 


the attenuated vertebral column, which exten^ along the 
border of its lower lobe (Fig 5). Another triangular fin, 
without skeletal support is known to occur on &e back, 
at least in one species (]^g. 5). Some of the genera are 
proved to have b^n viviparous. Like the Sauropterygia, 
the Ichthyopterygia appear to liave originate from 
terrestrial ancestors, for their earliest Triassic representa- 
tives {Mixosavrug) have ^e teeth 
less u^orm and the limbs slightly 
less paddle-shaped than the later 
genera. In this connexion it is 
noteworthy that their hollow coni- 
cal teeth exhibit curious infoldings 
of the wall, like those observed in 
jmany Labyrinthodonts, while their 
short, biconcave vertebras almost 
exactly resemble those of the 
Labyrinthodont Mwtodongawrug 
and its allies. As the Ichthyosaurs are traced upwards 
in geological time, some genera become almost, or quite, 
toothless {Baptanod€fri\ while the paddles grow wider, and 
are rendered more flexible by the persistence of cartilage 
round their constituent hones {0phth(U7n<>gaurug)» They 
were cosmopolitan in distribution, but disappeared from 
all seas at the close of the Cretaceous period. The 
largest forms, with a skull 2 metros in lengtli, occur in the 
Lower Lias. 

Order 5. Rhynchocephalia. — ^These are small lizard- 
shaped reptiles, which have scarcely changed since the 
Triassic period. Though now represented only by Splien- 
odmi or IlaMeria^ which survives in certain islEinds off 
New Zealand, in the Mesozoic epoch they ranged at least 
over Europe, Asia, and North America. They comprise 
the earliest known reptile, PalasoJuitteria^ from the Lower 
Permian of Saxony, which differs from the Triassic and 



Fiq. A.^Plesionaiirui rostratus : restoration of skeleton by W. O. Ridewood.— Lower Lias, Dorsetshire. 



Fia. h.-^JchthjfO$auru8 quadriiciamt : outUne of specimen showing dorsal and caudal flns, about one^sixth natural size.— Upper Lias, WUrtemherg. 
{After E. Fraoi.) The irregularities behind the triangular dorsal fin are tom pieces of skin. 


later genera in having an imperfectly ossified pubis and 
ischium, more numerous abdominal ribs, and the fifth meta- 
tarsal bone normal They also seem to include various 
Triassic genera (e.g., AeUrnwrug^ Belodon), which may 
|)orhaps ^bng to the ancestral stock of the Dinosauria 
and Crocodilia. Other Triassic genera {Iltfperodapedon^ 
RhyTtchoBOMrug) scarcely differ from Sphenodon^ except in 
the dentitioa In the late Cretaceous and early Eocene 
periods one genus {ChampBOgaurm) was truly aquatic, 
with gavial-sha|)ed head. 

Order 6 . Dinosauria. — The Dinosaurs are land- 
reptiles which flourished on all the continents during the 
Jurassic and Cretaceous j^eriods, in the interval between 
the decline of the Anomodontia and the dominance of the 
Mammalia. They first appeared as carnivorous reptiles 
in the Triassic period in Euroiie, India, South Africa, and 


North America, but afterwards also comprised numerous 
massive herbivores in nearly all parts of the world except 
the Australian and New Zealand regions. Among the 
latter are the largest known land animals of any age: 
Brontogaurug^ from the Jurassic of Wyoming, measures at 
least 17 metres in length, and the femur of AUtmtoMwrm, 
from the Jurassic of Colorado, indicates a still larger 
animal The species of some genera (e.g., Igucmodon^ Fig. 
6) appear to have had a bipe^l gait, with the pelvis and 
hind limbs much like those of the struthious bi^ The 
bones of some are also hollow, thin-walled, and dense, 
with perfectly ossified articulations. It has therefore 
been suggested that certain arboreal Dinosaurs were the 
ancestors of the class Aves. Those genera which com- 
prise species evidently quadrupedal in gait exhibit a very 
different and typically reptiHan pelvis, and are often 
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Owen. . Catologwt tf (he Fma SepHIia of SonOi Jfriea in 
me Oolleetion of the Jfritiah Museum^ London, 1876. — Cope 
*‘The Reptilian Order Cotylosauria,” Proc, Amer, Phil. Soc. 
vol. xxxiv. (1896), p, 436, and vol. xxxv. (1896), p. 122.— 
E. T. Nbwton. “Some Now ReptUoa from the Elgin Sand- 



Ffo. 6.—Iguanod&n Bemittmrtenefs : restoration of skeleton by O. C. Marsh, 
one*eifi:htieth natural sise.— Wealdeti, Berninart, Belgium. 


stones,*' Phil, Trails, vol. 184 b (1893), p. 431. — Various papers 
by Owen in Qimrt. Jouni. Geol. Soc., 1876-84, and by Seelky in 
Phil. Trails., 1889-05. ChOloiiia: Baub. “ Bomerkungen iibcr 
die Phylogenio dor Schildkroten," AiuU. Aiizeigcr, vol. xii. (1896), 



heavUy armoured. Some of the latest Cretaceous forms 
from North America bear large horns on the head fe.ff 
TriceratopB, Fig. 7). ^ 

Order 7. Cbooomlia. — Typical crocodiles can be 
traced downwards to the Lower Lias at 
the base of the Jurassic formations, but 
all the Jurassic and some of the Cretaceous 
genera liave the secondary bony palate 
less extended backwards than that in the 
Tertiary and existing genera, while their 
vertebrm have flskttened or concave ends, 
instead of exhibiting a ball-and-socket 
articulation. Some of the Upper Jurassic 
crocodiles (JlietriorhyrijchuB) were more 
truly aquatic than any now living, with 
the fore limbs degenerate, the hind limbs 
much enlarged for swimming, and the 
dermal armour lacking. Typical crocodiles 
and alligators date back to the close of the 
Cretaceous period, and they did not become 
extinct in Europe until the beginning 
of the Miocene period. Remains of an 
extinct alligator (Diplocynodon) are com- 
mon in the Upper Eocene sands of the 
Hordwell cliffs, Hampshire. 

Order 8. Ornithosaueia. — T lie flying 
reptiles are completely evolved at their 
earliest known appearance in the Lower 
Lias {Dimorphodon), and exhibit little 
essential change as they are traced upwards through the 
Mesozoic formations. The latest Cretaceous genera, how- 
ever, comprise the largest sjiecies, which liavo been found 
in Europe, North America, and Brazil. 

Some of these {Pteranod&n) are toothless, 
and their wings are so large that for ade- 
quate support the jiectoral arch is fixed to 
the vertebrae like a pelvis. The wing-mem- 
brahes are only known in the European 
Jurassic genus, RJuiinpJuyrhymhus (Fig. 8), 
found well preserved in the fine-grained 
lithographic stone of Bavaria. 

Order 9. Squamata. — T he ancestors of 
the lizards and snakes can only be traced 
back definitely to the latter part of the 
Cretaceous jieriod. They were then repre- 
sented by two suborders of aquatic reptiles, 
the DUkJiJomuria and Pythommorpha (or 
Mosasaurid), which are in many respects intermediate 
between the existing Lacertilia and Opkidvi. The 
Dclich/ysauria, from the Upper Cretaceous of Europe, 
arc small and snake-like in shape, but 
with completely formed limbs. The 
Pythxmomorphxi are known from Europe, 

North and South America, and New 
Zealand, and sometimes attained a very 
large size, the typical MoBomuruB 
camperi from Maastricht being about 
15 metres in length Their limbs are 
powerful paddlea The Lcuxrtilia and 
Ophidia^ so far as known, are ex- 
clusively Tertiary and Recent reptiles. 

Marine snakes {PalcBophis) occur in 
the Eocene of the London and Hamp- 
shire basins. 

Oanmi WorSn on Extinct BcptUcs.— 

ZiTTBL. Ifandhueih der PalceoiUologie. Vol. iii. Munich, 
1887-89.— Nicholson and Lybbkkeb. Mastual if PalcBonto- 
logy, Vol. ii. Edinburgh, 1889.— Lvdbkkeb. Catalogue of 
the Fossil Beytilia and Amphibia in the BrUidi Museum. Vols. 
i.-iv, London, 1888-90. — A. S. Woodwabd, OiUliiies of 
Vertebrate PcdoBontology, Cambridge, 1898. Anomodontia : 


p. 561. — Tochiiical papers by Quenbtedt in Wiirit. Jahrenh. 
vol. xlv. (1889), p. 120 (/Voflra?ioc^<;?y«).— WlKLANU in Amer. 
Joum. Bci, sor. 4, vol. ii. (1896), ]>p. 899 (gigantic Cretaceous 
leathery turtle), and Case, Joum, Morphol, vol. xiv. (1897), i». 
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Icki^yomAirUr der 9tlddenU9ch£n Truu* und Jura-Ablagerung^ 
Tubingen, 1891. Also teclmicol papers on fins in WUrtt, Jdkresh.^ 
1894, p. 498, and nidtani K&i&ay, vol. xxviii. (Budapest, 
1898), p. 1C9. BlisnsohooeiilialUi: Boulenoer. **On Bntish 
Remains of Homxomwrut^ with Remarks on the Claesification of 
the RhynchocephalU,” /Voc. ZooL Soe,, 1891, p. 167. Technical 
patiors by Crednbk in Zeitaehr, dtutaeh. geol, Ges, vol. xl. (1888), 
p. 488 {PadotohiUUtria)t Huxley in Qtuirt, Joum, Geol, Soe, vol. 
xliii. (1887), p. 676 {Hyperodapedon), and Dollo in BM. Soe, 
Bela, G6d, vol. v. (1891), Mim, p. 161 {ChampnoaoAiiyM), 
lliiUMMixia : Marsh. '^The Dinosaurs of North America,*' 
Sixteewth Ann, Bep, U,8, Geol, Survey, 1896. Technical papers 
by Dollo in Bidl, Mus. 2i(yy, dHist, Nat. Bdg, vols. i-iii. 
(1882-84) {Igaanodon), and Marsh in Atuct, Jowm. Sei, ser. 8, 
vol. 1. (1896), pi. viii. (restorations). Orooodilia: HuxtEY. “On 
Stagonolejris robert4ioni, and on the Evolution of the Grocodilia,’* 
Quart, Joum. Geol, Soe. vol. xxxi. (1876), p. 428. — Koken. 

Thoraeosaurus 7 iuicr&rhynchus, BL, aus dor Tuffkroide von 
Maastricht,” ZeUsehr. deutack, geol. Gee., 1888, p. 764. — 
Dollo. “Premiere Note sur les Crocodiliens do Bemissart,** 
Bull. Mus. Boy. dHiA, Nal, Bdg, vol. ii. (1883), p. 809. — 
Boulknuek. Catalogue of the Chdonians, Bhynekoe^halians, and 
Crocodiles in the BrUish MuseuTn, London, 1889. (tonitbOHLlixlli : 
Zittrl. “ Ucbor Flugsaurier aus dem lithogrwhiachen Schiefer,” 
Balaeoniogr. vol. xxix. (1882), p. 49. — £. T. Newton. “On 
the Skull, Brain, and Auditory Organ of a New Species of Ptero- 
saurian,” Phil. Trans, vol. 179 b (1888), p. 508. — Seeley. 
Dragons of the Air. London, 1901. — Technical papers by 
Marsh in Amrr. Joum. Sei. ser. 8, vol. xxiii. (1882), p. 261 
(wing-membranes), and Williston in Kansas Univ, Quarterly , 
vol. vi. (1897), p. 36 (restoration of PUramdon), Sqnamata: 
Owen. “On the Rank and Affinities of the Reptilian Class 
of the Mososauridso, Gervais,” Quart, Joum, Geol, Soe, vol. xxxiii. 
(1877), !•. 682, and vol. xxxiv. (1878), p. 748.— Boulenoer. 
Ccdalogue of the Lizards in the British Museum, Vols. i.-iii. 
London, 1885-87 ; CaJUJogv^ of the Snakes in the British 
Museum. Vols. i., ii. London, 1898-94. — Technical papers 
by Koknhuber in Abh, k. k, geol, Bciehsanst, Wien,, vol. v. 
(1873), No. 4, and vol. xvii. (1893), No. 3 (Ddliehoaauria), and 
Williston in Kansas Univ, Quarterly, vols. i., ii., vi, (1892-97) 
{Mosasauria), (a. 8. WO.) 

RoquonAi a town of Spain, province of Valencia, 
on the left bank of the river Magro, with a station on the 
railway from Valencia to UtieL Pojiulation (1877), 
13,527; (1897), 14,495. The town is irregularly built, 
with only a few gooddookiug streets, a modern theatre and 
town > hall, and two squares. There are three parish 
cliurches, San Nicolas being the oldest, of the 13th 
century, partly restored in 1727. Near the town are the 
sulphurous springs of Fuentepodrida. 

Reservation of the Eucharist.— The 

practice of reserving the sacred elements for the purpose 
of subsequent reception prevailed in the Church from very 
early times. The Eucharist being the seal of Christian 
fellowship, it was a natural custom to send portions of the 
consecrated elements by the hands of the deacons to those 
who were not present (Justin Martyr, Apol, i. 65). From 
this it was an easy development, which prevailed before 
the end of the 2nd century, for churches to send the 
consecrated Bread to one another as a sign of communion 
(the so-called Eulogise mentioned by Irenseus, ap, Eus. 
II, E, V. 24), and for the faithful to take it to their own 
homes and reserve it in arcaa or caskets for the purpose of 
communicating themselves (Tort ad Uxor, ii. 4 ^ Oral. 
19 ; St Cypr. dtf Lapm, 132). Being open to objection on 
grounds l^th of superstition and of irreverence, those 
customs were gradually put down by Councils of the 4th 
and 5th centuries. But some irregular forms of reservation 
still continued ; the prohibition as r^rds the lay people 
was not extended, at any rate with any strictness, to the 
clergy and monks; the Eucharist was still carried on 
journeys ; occasionally it was buried with the dead, and in 
a few cases the pen was even dipped in the chalice in 
subscribing important writings. Meanwhile, both in East 
and West^ the general practice has continued unbroken of 
reserving the Eucharist, in order that the **mass of the 
presanctified ” might take place on certain ** aliturgic ” days, 


that the faithful might be able to communicate when there 
was no celebration, and above all that it might be at hand 
to meet the needs of the sick and dying. It was reserved 
in a closed vessel, which took various forms from time to 
time, known in the East as the dpro^pcov, and in the 
West as the twrrU, the capta, and later on as the pyx. 
In the East it was kept against the wall behind the altar ; 
in the West, in a locked aumbry in some part of the 
church, or (as in England and France) in a pyx made in 
the form of a dove and suspended over the altar. 

In the West it has been used in other ways. A portion 
of the consecrated Bread from one Eucharist, known as the 
“ Fermontum,” was long made use of in the next, or sent 
by the bishop to the various churches of his city, no doubt 
with the object of emphasizing the solidarity and the 
continuity of “the one Eucharist”; and amongst other 
customs which prevailed for some centuries, from the 
8th onward, were those of giving it to the newly 
ordained in order that they might communicate themselves, 
and of burying it in or under the altar-slab of a newly 
consecrated church. At a later date, apparently early in 
the 14th century, began the practice of carrying the 
Eucharist in procession in a monstrance; and at a still 
later period, apparently after the middle of the 16th 
century, the practice of Benediction with the reserved 
sacrament, and that of the “ forty hours’ exposition,” were 
introduced in the churches of the Koman communion. It 
should be said, however, that most of these practices 
met with very considerable opposition both from Councils 
and from theologians and canonists, amongst others from 
the English canonist William Lyndwood {Protn-ntMe, 
lib. iiL c. 26), on the following grounds amongst others : 
that the Body of Christ is the food of the soul, that it 
ought not to be reserved except for the benefit of the sick, 
and that it ought not to be applied to any other ime than 
that for which it was instituted. 

In England, during the religious changes of the 16th 
century, such of these customs as had already taken root 
were abolished ; and wiUi them the practice of reserving 
the Eucharist in the churches appears to have died out too. 
The general feeling on the subject is expressed by the 
language of the 28th Article, first draft^ in 1553, to 
the effect that “ the sacrament of the Lord’s Supper was 
not by Christ’s ordinance reserved, carried about, lifted 
up, or worshipped,” and by the fact that a form was 
provided for the celebration of the Holy Eucharist for the 
sick in their own homes. This latter practice was in 
accordance with abundant precedent, but had become very 
infrequent, if not obsolete, for many years before the 
Beformation. The first Prayer-Book of Edward VI. pro- 
vided that if there was a celebration in church on the day 
on which a sick person was to receive the Holy Communion, 
it should be reserved, and conveyed to the sick man’s house 
to be administered to him ; if not, the curate was to visit 
the sick person before noon and there celebrate according 
to a form which is given in the book. At the revision of 
the Prayer-Book in 1552 all mention of reservation is 
omitted, and the rubric directs that the communion is 
to be celebrated in the sick person’s house, according to a 
new form; and this service has continued, with certain 
minor chang^, down to the present day. That Uie tend- 
ency of opinion in the English Church during the period 
of the Beformation was against reservation is beyond doubt, 
and that the practice actually died out would seem to be 
equally clear. ^ The whole argument of some of the con- 
troversial writings of the time, such as Bishop Cooper on 
Private Maes, depends upon that fact ; and when Cardinal 
du Perron alleged a^nst the English Church the lack of 
the reserved Eucharist, Bishop Andrewes replied, not that 
the fact was otherwise, but that reservation was unnecessary 
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in view of the English form for the Communion of the 
Sick : ** So that reservation needeth not ; the intent is had 
without it" (Aflsvfers to CardiTial Perron^ p. 19, 
Library of Anglo-Catholic Theology). It does not follow, 
however, that a custom which h^ ceased to exist is of 
necessity forbidden, nor even that what was rejected by the 
authorities of the English Church in the 16th century is 
so explicitly forbidden as to be unlawful under its exist- 
ing system ; and not a few facts have to be taken into 
account in any investigation of the question. (1) The 
view has been held that in the Eucharist the elements are 
only consecrated •^as regards the particular purpose of 
reception in the service itself, and that consequently what 
remains imconsumed may be put to common uses. If this 
view were held (and it has more than once made its appear- 
ance in Church history, though it has never prevaUed), 
reservation might be open to objection on theologic^ 
grounds. But such is not the view of the Church of 
England in her doctrinal standards, and there is an express 
rubric directing that any that remains of that which was 
consecrated is not to be carried out of the church, but 
reverently consumed. There can therefore be no theological 
obstacle to reservation in the English Church : it is a ques- 
tion of practice only. (2) Nor can it be said that the rubric 
just referred to is in itself a condemnation of reservation : 
it is rather directed, as its history proves, against the 
irreverence which prevailed when it was made ; and in fact 
its wording is based upon that of a pre-Reformation order 
which coexisted with the practice of reservation (Lynd- 
wood, yVovinoiafe, lib. iii. tit. 26, note q\ (3) Nor can 
it bo said that the words of the 28th Article (see above) 
constitute in themselves an express prohibition of reserva- 
tion, strong as their evidence may be as to the practice 
and feeling of the time. The words are the common 
property of an earlier age which saw nothing objectionable 
in reservation for the sick. (4) It has indeed boon con- 
tended (by Bishop Wordsworth of Salisbury) that reserva- 
tion was not actually, though tacitly, continued under the 
second Prayer-Book of Edward VI., since that book orders 
that the curate shall “ minister,” and not “ celebrate,” the 
communism in the sick person’s house. But such a tacit 
sanction <m the j)art of the compilers of the second Prayer- 
Book is ill the highest degree improbable, in view of their 
known opinions on the subject ; and an examination of 
contemporary writings hardly justifies the contention that 
the two words arc so carefully used as the argument would 
demand. Anyhow, as the bishop notes, this could not be 
the case with the I^ayer-Book of 1661, whore the word 
is “celebrate.” (5) The Elizabethan Act of Uniformity 
contained a provision that at the universities the public 
services, with the exception of the Eucharist, might be in 
a language other than English ; and in 1560 there appeared 
a Latin version of the I^yer-Book, issued under royal 
letters })atent, in which there was a rubric prefixed to the 
Order for the Communion of the Sick, based on that in 
the first Prayer-Book of Edward VI. (see above), and 
providing that the Eucharist should be reserved for the 
sick person if there had been a celebration on the same 
day. But although the book in question was issued under 
letters patent, it is not really a translation of the Eliza- 
bethan book at all, but simply a reshaping of Aless’s clever 
and inaccurate translation of Edward yi.*s first book. In 
the rubric in question words are altered here and there 
in a way which shows that its reappearance can hardly be 
a mere printer’s error ; but in any case its importance is 
very slight, for the Act of Uniformity specially provides 
that the English service alone is to be used for the 
Eucharist. (6) It has been pointed out that reservation 
for the sick prevails in the Scottish Episcopal Church, 
the doctrinal standards of which correspond with those of 
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the Church of England. But it must bo remembered that 
the Scottish Episcopal Church has an additional order of 
its own for the Holy Communion, and that consequently 
its clergy are not restricted to the services in the Book of 
Common Prayer. Moreover, the practice of reservation 
which has prevailed in Scotland for over 150 years would 
appear to have arisen out of the special circumstances of 
that Church during the 18 th century, and not to have 
prevailed continuously from earlier times. (7) Certain of 
the divines who took part in the framing of the Prayer- 
Book of 1661 seem to speak of the practice as though it 
actually prevailed in their day. But Bishop Spai-row’s 
words on the subject {Eatumale^ p. 349) are not free from 
difficulty on any hypothesis, and Thorndike {WwJc», v. 
578, Library of Anglo-Catholic Theology) writes in such 
a style that it is often hard to tell whether he is describing 
the actual practice of his day or that which in his view 
it ought to be. (8) There appears to be more evidence 
than is commonly supposed to show that a i)ractice analo- 
gous to that of Justin Martyr’s day has been adopted from 
time to time in England, viz., that of conveying the sacred 
elements to the houses of the sick during, or directly after, 
the celebration in church. And in 1899 this ])ractice 
received the sanction of Dr Westcott, then bishop of 
Durham. (9) On the other hand, the words of the oath 
taken by the clergy under the 36th of the Canons of 1604 
are to the effect that they will use the form prescribed in 
the Prayer-Book and none other, except so far as shall be 
otherwise ordered by lawful authority; and the Prayer- 
Book does not even mention the reservation of the 
Eucharist, whilst the Articles uicntion it only in the way 
of depreciation. 

The matter has become one of no little practical im- 
portance owing to modern developments of English Church 
life. On the one hand, it is widely felt that neither the 
form for the Communion of the Sick, nor yet the teaching 
with regard to spiritual communion in the third rubric at 
the end of that service, is sufiicitmt to meet all the cases 
that arise or may arise. On the other hand, it is probable 
that in many cases the desire for reservation has arisen, 
in part at least, from a wish for something analogous to 
the Roman Catholic customs of exposition and benediction ; 
and the chief objection to any fonnal practice of reserva- 
tion, on the part of many who otherwise would not be 
opiwsed to it, is doubtless to bo found in this fact. But 
however that may be, the practice of reservation of the 
Eucharist, either in the open church or in private, has 
Ixicome not uncommon in recent days. 

The question of the legality of reservation w'iis brought 
before the tw'o archbishoj^s in 1899, under circumstances 
analogous to those in the Lambeth Hearing on Incense 
{q.v,). The parties concerned were three clergymen, ivlio 
appealed from the direction of their respective diocesans, 
the bishops of St Albans and Peterborough and the arch- 
bishop of York : in the two former cases the archbishop 
(Temple) of Canterbury was the principal and the arch- 
bishop of York (Maclagan) the assessor, whilst in the latter 
case the functions were reversed. The hearing extended 
from 17th to 20th July; counsel wore heard on lK)th sides, 
evidence was given in support of the apjKJals by two of 
the clergy concerned and by several other witnesses, lay 
and clerical, and the whole matter was gone into with no 
little fulness. Tlie archbishops gave their decision on 
1st May 1900 in two separate judgments, to the eftect 
that, in Dr Temple’s words, “ the Church of England does 
not at present allow reservation in any form, and that 
those who think that it ought to be allow'od, though 
perfectly justified in endeavouring to ^ get ^ the projKT 
authorities to alter the law, are not justified in prwtising 
reservation until the law has l)een so altered. The 
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archbishop of York also laid stress u^n the fact that the 
difBtculties in the way of the communion of the sick, when 
they are really ready for communion, are not so great as 
has sometimes been suggested. 

Authoritibs.— W. E. Scudamore. NotUia 2nd 

od. London, 1876; and art “ Eeservation ” in Dictionary qf 
Chriatian AntiquUUa, vol. ii. London, 1898.--<?iwtrdia» newa- 
paiier, July 19 and 26, 1899, and May 2, 1900.— 
of Canterbury and York on Beaervation of the Sacrament, ^ndon, 
1900.*^. S. Frank Y. Mr Dibdin'a Speech on Jieservation, and 
some of the Evidmee. London, 1899.— F. C. Eeles. Beaervation 
of the Holy Euchariat in the ScoUiah Church. Aberdeen, 1899.— 
Bishop J. Wordsworth. Further Conaiderationa on FuUic 
WorA.ip. Salisbury, 1901. (w. E. Co.) 

R0SleJBaMLnya {Reaicm\ a mining town of south 
Hungary, in the county of Krassd-Sdzrdny. In the 
neighbouring coal and iron mines, and in the forges and 
iron -works belonging to the Austrian State Railway 
Company, above 3000 workmen are employed. In the 
vicinity is the bath and sanatorium of Anina. Population 
(1891), 10,164; (1901), 11,770. 

Respiratory System. See Pathology and 
Physiology. 

Retford. Ea^ a municipal borough and market- 
town, Nottinghamshire, England, in the Bassetlaw parlia- 
mentary division of the county, 36 miles by rail north- 
east of Nottingham. A scheme of drainage to cost £44,000 
has been undertaken. Swimming baths were built in 
1896 by the corporation at a cost of £3000. Population 
of the municipal borough (1881), 9748; (1901), 12,339. 

RdlllliOlly a French island and colony in the Indian 
Ocean, 130 miles south-west of Mauritius and 371 east 
of Ma^gascar. It is elliptic in form ; its greatest length 
is 45 miles, and greatest breadth 32 miles ; and it has an 
area of about 1000 square miles. In 1878 the population 
amounted to 183,529; in 1898 to 173,230. The falling 
off is entirely due to the economic troubles which have 
weighed on the island since the extension of sugar produc- 
tion in Euro|)e. Of the population in 1898, 143,000 were 
of French nationality; this number included 2400 Euro- 
l^eans or descendants of the old colonists, the remainder 
})cing negroes and of mixed race. The foreign element 
consisted of 30,000 imported labourers, of whom from 
15,000 to 16,000 were from India, 14,000 from Africa, 
and about 1000 from China. The number of labourers 
from India has decreased since 1882, when the Indian 
Government ceased to authorize the sending of coolies for 
service on the plantations. The nuinl)cr in Reunion in 
1887 was 26,400, of whom 17,600 were men. It is re- 
markable that the birth-rate of these Indians should bo 
lower than their death-rate. Reunion is administered by 
a governor, who has under his orders a director of the 
interior and a proevereur girUraX^ and is assisted by a 
privy council The elective general council sits at St 
Denis, and the island sends a senator and two deputies to 
the French Parliament. The island is divided into two 
arrondissements, the Windward with five cantons and nine 
communes, and the Leeward with four cantons and seven 
communof^ The important towns are St Denis, which had, 
in 1881, 30,835, and in 1899, 32,850 inhabitants, and 
which h^ a bishopric, a court of first instance, and an 
appeal court ; St Pierre (27,901) ; St Paul (20,000) ; and 
St Louis (13,300). 

Agricidture. — The area of the cultivated lands is estimated at 
148,200 acres (or 230 square miles), of which 86,460 acres are 
under sugar-cane, the remainder being under either alimentary 
produce (maize, manioc, potatoes, haricots) or colonial produce 
(coffee, vsnilla, cacao). Tne sugar-cane and coffee represent the 
essential agricultural wealth of the colony, though both labour 
under serious difficulties. The sugar drop in 1860 amounted to 

68,000 tons ; in 1889, to 28,000 tons ; but in 1897 rose to 45,000 


tons. The coffee harvest about the middle of the century reached 

60.000 ewt, had faUlIh to 8800 cwt in 1888, but has since risen to 

14.000 cwt. This diminution is due partly to foreign competition, 
partly to diseases of the coffee plant On the other hand, the 
cultivation of vanilla has made steady progress since 1848. In that 
year the production amounted to 110 lb; in 1878 it reached 

44.000 lb; in 1885, 110,000 lb; in 1897, 220,000 lb; but this 
enormous increase has caused a fall in the prices. The cacao 
yield is still about 6600 lb ; cinchona cultivation is profitable, 
unlike cotton-nowing, which has not succeeded. Tne forests 
formerly extended all over the isJand ; now they only cover about 
200 square miles, and the administration is attempting to replant 
the higher circles, Salazie among others, with eucalyptus and 
caoutchouc trees. The number of live stock is small and tends to 
diminish, comprising only 2500 horses, 8000 asses and mules, 8000 
oxen, 28,000 pigs, 28,000 goats and sheep. Reunion possesses 
many fowl, ana agriculture is held in esteem. 

IvMuatriea . — ^Although the sand on the beach contains ferrugin- 
ous elements, no mining enterprise is carried on. The island has 
warm springs at Cilaos (3500 feet), at Salazie (2600 leet), and at 
Mafatte (1850 feet), and these places form so many sanatoria. 
There are works for sugar, rum, flour, and for plaiting straw for 
hats. Many of the sugar factories, however, have disapjieared, 
ruined by outside oomi)otitioD. 

Commerce. — The total trade amounted in 1860 to the value of 
£4, 464, 000 (the highest during the century) ; in 1880, to £2, 894, 000 ; 
in 1900, to £1,538,240. In 1900 the imports amounted to £888,570 
(£547,700 from France) and the exports to £698,500 (£649,670 to 
France, £83,710 to French colonies, and the remainder to Maur- 
itius). France sent to the colony in 1897 cottons (£56,000), wines 
(£68,000), salt fish (£22,280), utensils (£12,680), furs (£18,920), 
toys (£17,760), machinery (£8960), and buys from the colony, sugar 
(£490,000), vanilla (£80,000), sago (£25,040), spirits (£24,000), 
oils (£16,400). 

Shipping. — The shipping movement in 1900 comprised 188 veasels 
of 189,625 tons enter^, and 185 of 188,308 tons cleared. Of 
these, 95 of 151,650 tons and 98 of 151,126 tons res][«ctively were 
under the French flag. The ports are those of St Tierre and of 
Pointe des Galds (opened in 1886). St Denis and St Paul have, 
besides, open roadst^s. t 

Communicatiom. — The island has 199 miles of national roads 
and many local roads. The railway, 88^ miles in length, opened 
in 1882 between St Benoit and St Pierre, was taken over by the 
State in 1887, in consequence of forfeiture by the company. At 
the latter date the annual receipts amounted to no more than 
£83,880, and this condition has scarcely improved. Reunion is 
connected by a regular service of the Messagerios Maritimes with 
Marseilles. The distance is 6687 miles, and the i)a8sage 23 to 
29 days. 

Finance. — The budget of the island amounts to £332,000, of 
which £178,800 is contributed by the mother countr>\ Tliis stih- 
sidy has almost doubled since 1885, in which year it did not pxt ced 
£94,000. 

Du Buisson. lie de la Biunion. St Denis de la Keuiiion, 
1889 . — Lkvasbkur, La France. T. ii. Paris, 1893. 

(P.L.) 

ReUSf a town Of Spain, province of Tarragona, im- 
portant railway station; its port, Salou, is 4 miles 
off, on the Mediterranean. Population, 26,752 in 1897. 
It has suburbs full of villas, with gardens extending over 
several thousand acres, all well irrigated. There is an 
active trade in the agricultural products of the fertile 
region around the city. The local industries, that have 
been important since the Middle Ages, developed consider- 
ably in the last quarter of the 19th century. They 
include (besides cotton, linen, and woollen goods) silk, 
alcohol, leather, flour, ceramics, mosaics, soap, earthen- 
ware, jams, wine, shoemaking, and refineries. The town 
has important flour, wine, and fruit export houses. There is 
a model farm belonging to the municipality in the suburbs. 
Reus has excellent primary, normal, and higher -grade 
schools, many private and rdigious schools, an academy 
of fine arts, and public library. The new town has con- 
tinuously spread outside the promenades. Marshal Prim 
was a native of Reus. The hospitals and foundling refuge, 
the institute, and the town-hall are handsome modem build- 
ing. The inhabitants are famous for their enterprising 
spirit and laborious habits, and Reus is considered second 
only to Barcelona in the Lancashire of Spain for its 
manufacturing success. 



REUSCH— REUTLINGEN 


ReuMh. Frans Heinrich (1823-1900), Old 
Catholic theologian, was born at Brilori'^'in Westphalia, on 
4th December 1823. He studied general literature at 
Paderbom, and theology at Bonn, Tubingen, and Munich. 
The friend and pupil of Ddllinger, he took his degree 
of Doctor in Theology at Munich, the university of 
which Ddllinger was so long an ornament. He was 
ordained priest in 1849, and was immediately afterwards 
made chaplain at Cologne. In 1854 he became privoA- 
docent in the exegesis of the Old Testament in the 
Catholic Theological Faculty at Bonn; in 1858 he was 
made extraordinary, and in 1861 ordinary, professor of 
theology in the same university. From 1866 to 1877 he 
was ^tor of the Bomer TheologischeB lAtemturhlatt. 
In the controversies which followed upon the proclama- 
tion of the Infallibility of the Pope, Beusch attached 
himself to the party of his leader Ddllinger, and he 
and his coUeagues Hilgers, Knoodt, and Langen were 
interdicted by the archbishop of Cologne in 1871 from 
pursuing their courses of lectures. In 1872 he was 
excommunicated. For many years after this ho held the 
post of Old Catholic ewr^ of Bonn, as well as the position 
of vicar-general to the Old Catholic Bishop lleinkens, but 
resigned both in 1878, when, with Ddllinger, ho dis- 
approved of the permission to marry granted by the Old 
Catholic Church in Germany to its clergy. From that 
time he retired into lay communion, but continued to give 
lectures as usual in the Old Catholic Faculty of Theology 
in the University of Bonn, and to write on theological 
subjects. He was made rector of that university in 
1873. In 1874 and 1875 he was the official reporter of 
the memorable Beunion Conferences held at Bonn in those 
years and attended by many distinguished theologians of 
the Oriental and Anglican communions. 

Beusch was a profound scholar, an untiring worker, and 
a man of simple and lovable character, clear in expres- 
sion and exact in method. His works were voluminous, 
and among them were contributions to })criodical literature, 
and especially to the Jtevue InterMtionale de 
a review started at Bern at the instance of the Old 
Catholic Congress at Lucerne, in order to promote inter- 
communication and eventual reunion between the Churches 
opi) 08 ed to the papal claims. Among his works are 
several on the Old Testament, and chief among these is a 
manual of introduction to it, which passed through four 
editions ; a pamphlet on Die DmUclven BisMfe und der 
Aberglaube ; and another on the falsifications to be found 
in the treatise of Aquinas against the Greeks ; as well as 
essays on the history of the Jesuit Order, and a book of 
prayers, which passed through three editions. But his 
fame will mainly rest on the works which he and Dellinger 
published jointly. These consisted of a work on the Auto- 
biography of Cardinal Bellarmine, the Geachichteder Moral- 
streitigen in der RomiBcJtrKatJujliachen Kirche aeit dem 
XV L Jahrhundert^ and the JSrorterungen iiher Lehen vmd 
Schriften dee hi, Liguori, During the last few years of his 
life he was smitten with paralysis and was unable to work. 
His last contribution to literature was an article on the 
inspiration of the Scriptures, communicated to the Eevae 
Internationale de ThMogie of April 1894. He died 3rd 
March 1900, leaving behind him in manuscript a collection 
of letters to Bunsen about Bomish cardinals and prelates, 
which has since been published. (j. J. 

Reusa, Edouard Quillaume BuRine 

(1804-1891), Protestant theologian, was bom at 
Strasburg, studied theology at Gottingen under Eichhorn, 
and Oriental languages at Hallo under Gesenius, and 
afterwards at Paris under Silvestre de Sacy. From 1829 
to 1834 he taught biblical criticism and Oriental 
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languages at the Strasburg Theological School; he then 
became assistant and afterwards regular professor of 
theology at that university. The sympathies of Keuss 
were Gorman rather than French, and after the annexation 
of Alsace to Germany he remained at Strasburg, and 
retained his professorship till, in 1888, he retired on 
a pension. He had a full mastery of both languages, and 
wrote sometimes in French and sometimes in German. 
In 1852 ho published his Miatoire de la theologie chr^tienTie 
au aikle apostolique, which gives a systematic narrative of 
the causes which stimulated and directed the theological 
labours of the first generation of Christians, with a view to 
linking together all the theories that form the main 
subject of this book. This was followed in 1863 by 
Uhiatoire du canon dea aaintea ^criturea dana Vigliae 
chritienm. It vras the criticism and exegesis of the New 
Testament which formed the subject of Ileuss’s earlier 
labours — in 1842, indeed, he had published in Gorman 
a history of the books of the New Testament ; but after 
a time he turned his attention also to Old Testament 
criticism, a study for which ho was esi^ecially fitted, owing 
to his profound knowledge of Hebrew. In 1881 he 
published in Gennan his Jliatory of Old Teaiameni 
Scripture^ a veritable encyclopaedia, which embraces the 
public and domestic history of Israel, the literature and 
thought, art, archaeology, and general life of the |)eople 
from the dawm of history till the taking of Jerusalem by 
Titus. 

Beuss, who died at Strasburg on the 15th of Ai)ril 
1891, belonged to the more modern section of the 
Liberal jmrty in the Lutheran Church. His critical 
position w^as to some extent that of Graf and Wellhausen, 
allowing for the circumstance that he was in a sense their 
forerunner, and was actually for a time Graf's teacher. 
His earliest views w^ere summed up in the formula “The 
Prophets are earlier than the Law, and the J’salms are later 
than both,’’ a statement that, with the necessary additions 
in detail, expresses the present position of Old Testament 
criticism. For n^any years Beuss edited the Beitriige zn 
den theoloffiachen W iaaenachaften. With Baur and Cunitz, 
and after their death alone, ho edited the monumental 
edition of Calvin's works. His critical edition of the Old 
Testament appeared a year after his death. (a. z.) 

R0USS| tw'^o principalities of Germany, in Thuringia. 
(1) Beuss the Elder, with an area of 1 22 square miles, and 
population (1885), 55,904 ; (1900), 68,287. Density, 559 
inhabitants to the square mile. Of the tobil, 98 j>er cent, 
were in 1895 Evangelical Lutherans. In 1900 there 
were 1953 horses, 14,447 cattle, 10,118 pip, and 2337 
sheep. In 1895 there were 5225 farms, of w^hicli 4552 
were each less than 25 acres in extent. In 1 900 the state 
revenue and exjxsnditure were balanced at £77,050. There 
is no public debt. The contribution to the imperial 
exchequer was fixed at £33,980 for the year 1900. (2) 

Beuss the Younger, with an area of 319 square miles, 
and population (1885), 110,598; (1900), 138,993, the 
density being 435 inhabitants to the square mile*. Exccjjt 
for 2090 Boman Catholics, 181 Jew\s, and 477 “others," 
the people in 1895 were all Protestants. In 1900 there 
were in the princijiality 34,009 cattle, 27,013 pigs, 8929 
sheep, and 4579 horses. Out of a total of 8558 farms in 
the princqmlity in 1895, no less than 7080, or 82*8 per 
cent., were each less than 25 acres. For the period 1899- 
1901 the )>ublic revenue and ex])cnditure were each fixed 
at £136,570 annually. The public debt was £52,000 in 
1899, and the contribution to the imperial exchequer in 
1900 was fixed at £66,545. 

Reutllnipan, a town of Wurtemberg, Germany, 36 
miles by rail south of Stuttgart. The church of St Mary 
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was restored in 1899-1900. There are a tesctile school, a 
school for women’s work, and an agncultural school. It 
has multifarious industries. Population (1900), 21,481. 

Ravalp or Reval, a fortified seaport. State dockya^ 
and district town of Russia, in the government of Esthonia, 
249 miles by rail west-south-west of St Petersburg. Its 
population in 1881 was 50,490, and in 1897, 64,578, of 
whom half were Esthonians and 30 per cent. Germans. It 
is the seat of a branch Board of the Admiralty and of ^e 
administration of the Baltic lighthouses. Its port, which 
is one of the most important in Russia, has a depth of 
from 4 to 6 fathoms, and a roadstead 3^ miles wide ; this 
is not quite protected from the north-west winds, and 
freezes nearly every winter, but is annually visited by about 
400 foreign ships and about 1400 vessels engaged in the 
coasting trade. The exports, chiefly grain, timber, flax, 
and hemp, were valued at 33,826,000 roubles in 1897 ; and 
the imports, chiefly manufactured goods and machinery, at 
56,305,000 roubles. There is considerable trade with 
Finland. Baltic Port is a sort of annex to the port of 
Revel. 

ROVOlstokOp British Columbia, on the Canadian 
Pacific Railway, where it crosses the Columbia river. It 
is a divisional point of the railway, and the junction for 
connexion with the Arrow Lakes and the West Kootenay 
district. It is also a distributing point for the mines to 
the north and the important and promising section of 
country known as the Trout Lake district to the south. 
Population (1800), 1600. 

RoverOf a town of Suffolk county, Massachusetts, 
U.S.A. It is a few miles north-east of Boston, of which 
it is a suburb, in the eastern part of the state, on a line of 
the Boston and Maine Railroad. Population (1880), 2263 ; 
(1890), 5668; (1900), 10,395, of whom 2917 were foreign- 
born. 

ROVilla GiflCOdOi an uninhabited insular group 
belonging to Mexico, in the North Pacific, about 420 
miles from the coast of the state of Colima, 18** N. and 
1 12*' W. It comprises the largo island of Socorro (San 
Tomas), 25 miles by 12, and the throe scattered islets of 
San Benedicto, Roca Partida, and Clarion, with a total area 
of 320 square miles. It is ])robably of volcanic formation, 
with an extinct cone 3660 feet high in Socorro. The archi- 
]>elago, which takes its name from a Spanish viceroy who 
ruled from 1746 to 1755, presents some remarkable zoo- 
logical features, comprising .several birds and reptiles allied 
to, but of different species from, those of the mainland. 

Rewa. a native state of India, in the Baghelkhand 
agency. Area, about 10,000 square miles. Population 
(1881), 1,305,124; (1891), 1,508,943. Many of the 
inhabitants belong to the Qonds and Kok Gross revenue 
(1897-98), Rs.l 1,45,915, of which Ra.6,31,828 was 
derived from land, Rs. 1,70,928 from customs, and 
Rs. 1,73,660 from forests. Expenditure, Rs. 18,20,343, of 
which Ra.3,24,469 was for palace, Rs.2,59,188 for army, 
Rs. 1,45,514 for public works, and Rs. 4, 16,253 for famine 
relief. 

The Mahariqa Raman Singh was bom in 1876 and succeeded in 
1880. During his minority the administration was reformed. 
The southern portion of the state is crossed by the branch of the 
Bengal-Na^ur Railway from Bilaspur to Eatni, which taps' the 
Umaria coSf-field, yielmng 150,000 tons, now under the manage- 
ment of the state. A branch line from Sutna on the East Ind^ 
Railway, the residence of the iwlitical agent for Baghelkhand, to 
tile town of Rewa, has recently been constructed as a famine relief 
work. The state suffered flx>m famine in 1896-97, and again to a 
less extent in 1899-1900 ; but on both occasions adequate measures 
of relief were provided. 

The town of Rewa is 181 miles south of Allahabad. Population 
(1891), 28,626. It has a high school, with 482 pupls *, also the 
Victoria and zenana hospitals, and a model gaol. The town of Sutna 
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or Satna, headquarters of the Baghelkhand political agency, has a 
population (1891) of 6771. 

Rewa Kanth^ a political agency or collection of 
native states in India^ within the Gigarat division of 
Bombay ; stretching for about 150 miles between the plain, 
of Gigarat and the hills of Malwa, from the river Tapti tO' 
the Mahi, crossing the Nerbudda or Rewa, from which it 
takes its name. The number of separate states is 61, 
many of which are under British jurisdiction. The only 
important one is Be^pipla (g.v.). Total area, 4980 square 
miles. Population (1881), 549,892; (1891), 733,506. In 
1901 the population was 478,889, showing a decrease of 
35 per cent., due to the results of famine. Estimated gross- 
revenue, Rs.27,07,329 ; tribute (mostly to the Gaekwar of 
Baroda), R8.1,16,700; number of police, 1167 ; number of 
schools, 185, with 9779 pupils in 1897-98. Many of the 
inhabitants belong to the wild tribes of Bhils and Kolk 
The Panch Mahals were constituted a British district out 
of this tract in 1876. 

ReWArlp a town of British India, in the Gurgaon 
district of the Punjab, situated in 28" 12' N. and 70“ 40' E.,^ 
32 miles south-east of Gurgaon. It has a railway station. 
Population (1881), 23,972 ; (1891), 27,934 ; municij[)al 
income (1897-98), Rs.57,161. It is on an ancient site, 
formerly a native capital, and at one time a British canton- 
ment. It is now an impoitant centre of trade, being the 
junction for the Rewari-Ferozepore branch of the Rajputana 
Railway. There are manufactures of brass-ware and tur- 
bans, and two factories for ginning and pressing cotton. 
There is a municipal high school. 

Royerp Ernest (1823 ), French composer, 

was born at Marseilles, 1st December 1823. At the ago 
of sixteen ho went to Algeria, and remained there somo 
years. The outcome of his residence there was a 
S 3 rmphonic ode entitled Le Sdlam^ the musical orientalism 
of which had, unluckily for him, already been anticipated 
by F41icion David in Le Desert, Mattre Wolfram^ a one- 
act opera from his pen, was produced at the Oi)^ra 
Comique in 1854 ; and in 1858 SiOcuntcUay a ballet of his 
composition, figured on the bills of the Op4ra. It was the 
production of La Siatm at the Th^fitre Lyrique in 1861 
that brought Reyer’s name prominently before the public. 
This work is notable for the sincerity of its accents, and 
also for the picturesqueness of its Eastern colouring. 
Royer was now to wait several years before obtaining a 
real and permanent success. Erostrate, an opera produced 
at Baden-Baden in 1862, and given at the Paris Op^ra 
some ten years later, was a failure. - The comjwser had in 
the meanwhile set to work on an oi)era founded upon the 
Nibelungen-lied. Sigurd^ the subject of which is the same 
that inspired Wagner in Siegfried and GotterddmrMrwng^ 
lay on hand for a long while, being at last produced for 
the first time in Brussels in 1884, and subsequently 
brought out at the Paris Op^ro, where it has since re- 
mained in the repertoire. Despite crashing comparisons, 
Sigurd is a work of great value, revealing high and noble 
aspirations, and displaying its composer’s elevated notiona 
as regards the form of the “ lyrical drama.” SodommM^ 
Reyeris last opera, founded upon Flaubert’s weU-known 
romance, followed the same road as Sigwrdy reaching Paris 
vid Brussels, being produced in the Belgian capital in 
1890, and meeting with emphatic success. Gluck, Weber, 
Berlioz, and Wagner are the composers who have exercised 
most influence over Reyer. An intimate friend of Berlioz, 
Reyer was also one of the earliest champions of Wagner 
in France. He is well known as a writer on music, and 
preceded Berlioz as musical critic to the JaumeU de$^ 
DihaU, Reyer is librarian of the Paris Op4ra, and a 
member of the Institute. 
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Rh0ilins (or Reimh), a town of France, in the depart* 
ment of Marne, 97 miles from Paris by rail. It is important 
on account of its industries, which increased very consider- 
ably during the last quarter of the 19 th century. Popula- 
tion (1881), 93,683 ; (1901), 107,773. The increase was 
most marked in the suburb of Les Contures on the east of 
the town. Wool, combed and carded in numerous establish- 
ments, is spun in 20 factories, and in 30 others woven into 
dannel, merino, cloth, and woollen goods of all kinds. 
Some of these establishments are iiiiiK^itant ; for example, 
two machine combing mills employ more than 2000 work- 
men, and the whole wool industry occupies in all 24,000 
hands, llheims possesses an office for the ameUtUmnement 
of wool, similar to that in Lyons for silk. This office, 
which determines the loss of weight resulting from the 
drying of the wool, ixjgisters annually about 8800 tons of 
combed and spun wool. The woollen industry has, how- 
ever, been on the decline. In 1898 the measuring house 
dealt with only 123,097 iiieces measuring 4,575,150 
metres, as compared with 275,333 lueces measuring 
12,941,193 metres in 1890, the decline having been con- 
tinuous; but in 1899, 137,898 pieces measuring 6,272,843 
metres were dealt with. Fifteen dye works employ 1000 
workers, and one of these factories annually treats 50,000 
])ieces, each 110 yards in length. Hheims is also the 
most important market for raw wool in France. Trans- 
actions annually reach a value of from .£5,000,000 to 
J66,000,000, half of which is appropriattMl by the indus- 
tries of Ilheiins itself. Fifty firms trade in chamj)agne 
wines, and employ 16,000 workmen, exporting in 1899 
29,368,825 bottles — one-quarter of them for France — and 
barrels totalling in weight 11,893 tons. The value of the 
trade in this commodity reaches £4,000,000. llheims, an 
important railway centre, is surrounded by a chain of 
detached forts measuring 39 miles and extending as far as 
Epernay. A large garrison occiques the town and forts. 
The Mus(^o Lapidaire of the ar(jhie])isco})al inilace has been 
transferred to the cloister of St K6mi, and the courtyard of 
th(e hospital which occupies the old abbey of that name 
was in 1898 enriched with a handsome sculptured foun- 
tain. A statue of Jeanne d’Arc lias bt*en erected, and in 
1888 a monument to the Abbe de la Salle, founder of the 
order of (3iristian Jlrolhers. 

Rheinberarerp Joseph Gabriel (1839- 

1001), German composer, was born at Vaduz, Liechten- 
stein, 17th March 1839. HLs musical abilities were mani- 
fested so early that ho was appointed organist of the 
parish church when he was but seven years old, an appli- 
ance being specially attached to the organ by which the 
pedals could bci brought within reach of the child’s feet. 
A three-part Mass comix>8ed by him was i)erformed in 
the following year. He was taught at first by Philipp 
Schmutzer, choir director at Feldkirch ; he entered the 
Munich Conservatorium in 1851, and remained there 
till 1854 as a pupil of Professor E. Loonliard for piano. Pro- 
fessor Herzog for organ, and J. J. Maicr for counterpoint. 
After leaving the school he had private lessons from 
Franz Lachner, and was ap]X)intcd a professor in tho 
conservatorium in succession to Leonhard in 1859. In 
1860 he became professor of composition, and was 
appointed organist of the Michelskircne, a post ho held 
till 1866. From 1854 he was accompanist, and from 
1864 conductor, of the Munich Oratorio Society, resigning 
in 1877; and from 1865 to 1867 was “repetitor” at the 
Hofoper. In 1877 he succeeded Wiillner as Hofkapell- 
meister, and from that time his attention was largely 
devoted to sacred music. His compositions include works 
of importance in every form, from the operas Die eiehen 
Mahm (Munich, 1869) and Thumiers Tochterlein (Munich, 
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1873) and the oratorio Chrietofwus, op. 120, to tho 
well-known quartet for piano and strings in E flat, op. 
38, the nonet for wind and strings, oj). 139, and the 
seventeen organ sonatas, which form iiobible additions to 
the literature of the instrument. A Bj>lendid teai^lier, he 
was a master of contrapuntal effect, and had a strong 
sense of tho different styles required for various musical 
forms, while the flowing, melodious characU^r of his music, 
tho fertility of his invention, and the brilliance of liis 
technique, gained for him the title of the “Raff of 
Southern Germany.” Ho died in November 1901. 

RholnOp a town of Prussia, province of Westphalia, 
on tho Ems, at the point where it becomes navigable, 29 
miles by rail west of Osnabriick. It is tho seat of cotton 
industries, and has also manufactures of jute, machinery,, 
tobacco, and flour. Populaiion (1900), 10,37^ 

Rheydt, a town of Prussia, Rhine province, 19 miles 
west by south of Diisseldorf by tho railway to Aix-la- 
Chapello. The manufacture of velvet has now biicn added 
to the industries. Population (1900), 31,031. 

RhinC^ the principal river of Germany, flowing also 
through {Switzerland and Holland. The traffic on this 
stream has increased enormously since the foundation 
of the German empire. In 1871 the traffic between the 
Rhine ports and the seaports of tho Baltic and Nf)rtli 
Seas was confined to three small vessels which i»lied 
between Cologne and London, though there was of course 
a much larger purely river traffic. A dozen or fifteen 
years later vessels of 800 to 1200 tons began to uiaki* 
the voyage between Cologne and London, and afterwards 
the carrying capacity was increased first to I GOO tons, 
and subsequently to 1750 tons. In 1899 this particular 
traffic gave occupation tr> 32 vessels of 24,240 tons, 
and tho bulk of goods they carried amounted to 105,540 
tons ; while there were in addition 1 05 light(M*s varying 
in ca])acity from 70 to 950 tuns. 

Besides London, ^hnubiirg, Bremen, and the chief Baltic jiorts 
us far as Riga and 8t Petershurg participated in this tratlie. Tint 
boats which ply up and down the river itself, without venturing 
U])oii the open sea, arc mostly craft of 100 to 200 tons, owned in 
tho great majority of cases by their eaj)tains, men ])rineipally of 
German or Dutch nationality. This fleet is computed to number 
some 8r>00 craft, with an aggregate cajaicity of over 2 million tons, 
of which about ouc-teiitli are steamships. Tho traflic at the chief 
German ports of the river aggregated 4,489,000 tons in 1870, hut 
by 1900 this had grown to a lutal of 17,000,000 tons, tlius dis- 
tributed r—Ruhrort, 6,512,000 tons; Duisburg, 3,000,000 tons; 
Cologne, 1,422,000 tons; and Mannheim, 6,021,000 tons. And 
these are not the only jwrts on the river ; a large trade is also 
done at Kehl (a new i^rt), Maxaii (for (Karlsruhe), Jiudwigshafen, 
Mainz, Bonn, Rotterdam, and a host of sniallf'i- places. The 
amount of traflic which passed the town of Kinmeiich near the 
Dutch frontier, both ways, increased from an annual average of 
ahout 6 million tons in 1881-85 to over 214 million Ions in 1899. 
Notwithstanding tho inherent difliculties of eonstruetiou caused by 
the great vuriations in tho level of tlie stream, aiuouuting some- 
times to 20 feet or more, the chief jwrts of the lihinc are admirably 
constmeted, and well equipped with modern contrivances for load- 
ing and unloading vessels. Boats carrying as much as 600 touh 
are often able to proceed as far up stream as Strashurg, and suiull« r 
craft get as far as HUningen, a little above Basel. Largo paaseng«*r 
bouts ply regularly between Mainz and DUsseldorf, and fiomelirues 
extend tlieir journeys as high up as Mannheim, and as far in the 
other direction as Rotterdam. The oflbrts of the river aulhorities 
are being directed to the deepening and imj>rovcnieiit of tin; 
navigable clianncl from the sea to Strashurg, tlnriow-watcr dcjiths 
aimed at being 10 feet from Rotterdam to the Gennaii frontier, 
and 10 feet thence to Cologne ; 8 feet 3 inches from Cologne to St 
Goar, and 6 feet 6 inches from St Goar to Mannheim. At present 
the Rhino in Holland has a depth of about 9 feat and * , 

1200 to 1300 feet, though tho Merwede hrancli exceeds this dc}>t]i 
by 8 inches. Altogether a sum approacliiiig £2,500,000 was spent 
in Holland within the latter part of the 19th century oii the im- 
provement of the Rhine and its princiyial arteries Above Mann, 
hoim tho depth of tho stream is always less than 5 feet, and 
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Muerallj varies between that figure and 4 feet 6 inches. The 
diflficulty of ascending the rapids near Bingen is usually surmounted 
by the help of steam hauling machinery placed on the bank, 
though powerful tugs are also coming into use for this puipose. 
The worn of blasting out the rocks \riiich at that spot projected 
in the bed of the river, begun, in 1830, was continued down to the 
year 1887, so that iMlwr there are two navigable channels of 
sufficient depth for aUwesseh which ply up and down that part 
of the stream. The. navigability of some of ’the chief German 
tributaries of the Khine has also been improved. For instance,^ in 
tiie years preceding 1886 the Main uvas o a nali |e d for 20 miles 
above Franafort, the dejith being increased frada2f feet to SJ feet 
at a cost of £400,000, In addition throe new canals have still 
further increased the usefulness of this gicat waterway. The first 
of these is the Merwede canal, which connects Amsterdam with 
the Waal at Gorinchem (Gorkuni). The next connects Strasburg 
with the Rhiiic—the Strasburg-Khiiie canal, 4 miles long, 40 to 
60 feet wide and 8 feet deep. The third is the Ehine-W^r-Elbc 
canal, which consists of three divisions — the middle division, co- 
inciding with the Dortmund-Ems canal (see Ems), opened in 1899 ; 
the eastern division, to coincide with the Midland canal, which 
is only in part constructed ; and the western division, which 
exists only in the plans, of which there are two— -(o) the South 
Einscher canal, from the Rhino at Neuenkairip, near Duisburg, to 
the Dortmund-Ems canal at Horne, 27 miles long ; and (b) the 
Lippo canal, 40 miles long, from tlie Rhino at Wesel along the 
river Lippe to the Dortmund- Ems canal at Datteln. These pro- 
jected works would give a continuous waterway ft-om the busiest 
mining and industrial districts of Westphalia to the extmme east 
of the empire. In 1884 the German Reichstag appointed a com- 
mission to inquire into the relations" of the Rhine, that is, its 
tendency to cause floods, the distribution of its precipitation, its 
fall in various fiarts of its course, and so forth. The results of 
these investigations were published in the elaborate work, Der 
UhriiiHtrom und seine NchenJlUsse (Berlin, 1889), and in the further 
BerieiU der zur UTUersiiehung der JRhein9(romverhiiUnisse nieder- 
ifcsetzten Reichskommissimk (1891). The Rhino'^' is no logger the 
barrier between east and wo.st, but is spanned railway bridges 
in about thirty places, notably at Dordrecht, Zalt-Bommel, and 
Niinegueii in Holland ; at Wesel, Dui^urg, DUsseldorf, Cologne, 
Bonn, Coblenz, Mainz, Mannheim, Spires, Kohl, Schaffhausen, and 
Constance in Germany ; and at Basel and Rn^ in Switzerland. 

See TitBUTLF4iN. * ‘ Dio iieuereii Doutschen RDeiustroinstudien und 
ihre Ergebnisse," in Amland (1803), a series of pajiers giving the 
digestea results of the two works quoted in the text.— U. Blink. 
“Der Rhein in don Niederlandoii/^ in KirchholTs Forsehurugm zur 
Landes- und Volkskunde, vol. iv. Ileft 2.— CiiAMBALt;. Die Strom- 
rerandemngen des Niederrheins seit der vorrOmischen ZeU. Cologne, 
1892. — Horn. Der Wiein, Oeschichie und Sagni Siiner Bwrgen, 
(to. Stuttgart, 1893. 

Rhine Province. See Prussia, Hhenish. 

Rhode lelftndy one of the six Now England states, 
the smallest in tho American Union, and the last of 
the original thirteen to adopt tho Federal Constitution, 
lying between 41“ 18' and 42“ 3' N. and 71“ 8' and 
7r 53' W. Its greatest length is 48 miles; its greatest 
width 37 miles. Its area covers 1250 square miles, of 
which 165 square miles is water surface. It is bounded 
on the N. and E. by Massachusetts, on the W. by 
Connecticut, and on the H. by the Atlantic Ocean. Nar- 
ragansett Bay, running north 30 miles, divides it into 
two unequal parts. In the bay are many islands; the 
largest is Rhode Island, whence the state derives its name. 
Block Island lies 10 miles out in the ocean. The surface is 
hilly, though the highest elevation, Durfee Hill, Gloucester, 
is only 805 feet above tho sea. The climate is not as change- 
able as that of other {larts of New England. Narragansett 
Bay tempers the atmosphere, and the cold east winds that 
afflict Boston, 40 miles away, are rarely felt. Newport 
and the towns uj3on the coast are warmed by the influence 
of the Qulf Stream. 

Population , — In 1880 tho population w*aa 276,531 ; in 
345,506; in 1895, 384,758; and in 1900 it 
was A^556. The population, therefore, increased 24 per 
1890 to 1900, and the density fior square mile 
rosi^li^ 328*1 to 407. Island is consequently the 

most densely statenn the Union. Of the total 

population in 18lW||^10,516 were males and 218,040 were 


females, constituting respectively 49*1 per cent, and 50*9 
jier cent of the total population, as compared with . 48*6 
jjer cent and 51*4 ^ler cent respectively in 1890. The 
foreign-born ^toimlation, which in 1850 constituted 16*5 
])or cent of the fiopulation, numbered in 1890, 106,305 
(or 30*8 i^ev cent), and in 1900, 134,519 (or 31*4 jier 
cent). Of tho native-bom white population in 1900, 
nearly one-half (140,292 out of 285,278) woi-o sprang 
from parents of whom at least one was of foreign origin. 
Providence was slightly above the average percentage in its 
foroign-boru ix>puhttion. Of the foreign-bom population 
in 1895 Ireland contributed the largest number, foUow'cd 
by Canada, England, Scotland and Wales, Italy, Sweden, 
Germany, Russia, Portugal, in the order named. The 
Canadians were mostly of French descent The coloured 
jKipulation, which iii 1748 amounted to 9*4 per cent of 
tho total, has become relatively stationaiy, being 2*2 jjer 
cent, of the total both in 1890 and in 1900. Out of 
127,144 adult males in 1900, 11,675 were illiterate (unable 
to write), of whom 9932 were foreign-born. 

The state is divided into five coimties. There are 5 incorporated 
cities: Providence, the capital (175,597), Pawtucket (39,231), 
Woonsocket (28,204), Newport (22,034), Central Falls (18,167) ; 32 
towns (of which 12 contain more than 4000 inhabitants) ; and 1 
“district." NewiK)i*t is the most fashionable watering-place in 
tho Union. Bristol is famous for its yaclit-building cstahliBhiiients. 
The defenders of the “America Cup" have been built there for 
several years. The urban population in 1890, designating as such 
the total population of all places of more than 4000 inhabitants, 
w'as 310,335, or 89*8 per cent, of the total ; in 1900 it was 392,509, 
or 91*6 per cent. — a higher ratio of urban to total population 
tlian exists in any other state of the Union. Tlie death-rat^ of 
tho entire state in 1890 was 20*9 ; in 1900 it was 19*1. 

In ‘manufactures, notwithstanding its small size, Rhode Island 
is one of tho most imi>ortuiit states of the Union. 



1890. 

1900. 

Increase, 
per cent. 

Number of establish- 




ments . 

3377 

4189 

24 

Capital . 

Wage-earners (aver- 

j!l!126,483,401 

$188,784,687 

45*3 

age number) . 

81,111 

96,528 

19 

Total wages 

$33,239,818 

$41,114,084 

2.3*7 

Value of produc ts . 

142,600,62C 

184,074,378 

‘29*2 


In 1890 the wage-earners engnj^ed in manufactures comprised 
23*5 per cent, of the |x>pulation ; in 1900, 22*5. It is interesting 
to note that while tho number of men, 16 years of age and over, 
among the wa^-earnors increased nearly 30 per cent., the number 
of women of like ago so employed increased only 5*4 per cent, 
(while their total w'ages increased 20*4 per cent.), and the number 
of childrou under 16 so employed decreased 13*5 per cent. 
(although thcii* total w*ages decreased only 1*8 per c«nt.). Tho 
throe m^t important manufacturing prodnots of the state arc. 
textiles, jewellery, and foundry and machine-shop products. There 
were 218 establishments engaged in the manufacturo of textiles, 
with products valued at $78,133,258 ; 214 in the manufacture 
of jewellenr, with products valued at $13,820,620 *, and 149 in 
the manufacture of foundry and machine-shop prt^ucts, which 
were valued at $13,269,086. Under the general gronp of textile 
industries are included the manufacture of cotton goods (pro- 
ducts, $26,435,675), of worsted goods (products, $38,341,829), 
of woollen goods products, $5,330,550), dyeing and finishing 
textiles (products, $8,484,878). In tho manufacture of cotton 
goods the state in 1^0 was third in the United States. In 1895, 
1,924,486 spindles Were running and 43,106 looms ; one establish- 
ment in ProvidMs contained more than 400,000 spindles. 
Providence is the filit city in the United States in the mauu- 
fttcture of jewellery. 

Other Industries , — Underlying Narragansett Bay and the land 
oast of it ore extensive coal deposits, the extreme eastern bed of 
anthracite in the United States. Graphite is mined in Cranston 
for blast furnaces. Magnetic iron is found in Cumberland. At 
Lime Rock, Lincoln, the best lime in America has been steadily 
produced for more than 200 years. In the southern part of 
tho state are extensive granite quarries. Westerly 'granite is 
universally known and employed in monumental work. The 
fisheries reported in 1895 an invested capital of $921,429, and 
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the yearly product in more than 1811,000,000. Agricultural 
produotiouB are not imijortaut, though market • gaideuiiig is 
carried on on a large scale not far from Providence, largo craps 
being secured by irrigation. In 1900 thera were 5948 fonns in 
the state, comprising altogether 455,602 acres, or 67*6 per cent, 
•of the total land surface of tlic state. The total value of farm 
property in 1900 was 126,989,189, and of fanu products (1899) 
16,883,864. 

Transportation , — In 1809 there wero 548 miles of steam and 182 
miles of electric railways. More than 500 miles of steam railways 
are controlled by the New York, New Haven, and Hartford Rail- 
road, which corporation also controls the steam Ixiat lines ruiiiiiiig 
from Providence to Now York. Steamships, owned largely outside 
the state, run fromJProvidonce to Philadelphia, Baltimore, Norfolk, 
Savannah, and Jamaica, W.I. The total steam tonnage of the 
^te (not including yachts) is 22,891*13. 

Finances , — ^The total valuation of property was $899,897,333. 
The state tax (18 e. per $100) is always included in levying local 
taxes. The state debt, 1st January 1899, was $2,300,000. The 
town and city debt was $28,612,407. In January 1900 the liaiiks 
of the state, with their capital and deposits, were as follows 

iBaiika 

^9 National . 

6 State 

8 Trust Gom])anies 
35 Savings . 
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Depositors in savings banks, 146,321. 

Educaliont Religion^ die, — ^Tho present school system is largely 
tlio work of the late Henry Barnard. The attendance in 1899 was 
4)5,527 ; the number of teachers, 1858. The schools are supported 
hy the towns and cities and not by the state, the ** Permanent 
School !t\iud” amounting (December 1899) to only $245,525. 
The state normal school and the Rhode Island School of Design 
4it'e situated in Providence. In Kingston is the Rhode Island 
College of Agriculture and Moehaiiic Arts, with a faculty of 23 
4ind 180 students in 1899. Brawn University is the chief educa* 
tioual institution. Though it is under Baptist control, it is tin- 
sectarian in spirit. Within ten years the faculty has increased 
from 26 to 92, the students from 285 to 925, and the endow- 
ment has been more than doubled. Two million dollars was 
secured by subscriptioiis for its pcruianent fund in 1900’- 
1901 A tvomen’s college is connected with the university. 
Its students are taimht in sci)arato classrooms by the uni- 
versity iivofessors, and receive degrees on tlie same terms as 
men. The system is not one of co - education, but of co- 
ordinate education. Of religious denominations, the Roman 
<Jatholic has 52 churches, wiUi 96,755 members, and projicrty 
valued at $2,205,700 ; the Baptist (Regular) has 75 cliurches, with 
12,055 ussmbers, and projierty valued at $1,151,960 ; the Protest- 
4int Episcopal lias 63 churches, with 9458 meinbors, ami ])roperty 
valuea at $1,189,700 ; the next denominations in order ara: Com 
gregational, Methodist Episco^ial, Baptist (Free Will) and Unit- 
4irian. Of charitable institutions, the priiiciiial are the Butler 
Hospital for the Insane and the Rhode Islainl Hospital, in Provi- 
dence, and the soldiers’ home, in Bristol. In Cranston, on the 
** state farm” of 538 acres, are tlie reformatory and |H3nal institu- 
Hons of the state, the workhouse, the hospital for insane, the alms- 
house, the prison, the Providence county gaol, and the rt'.forin 
■.school ; the number of inmates in 1899 was 2193. 

Bistory and Polities, — Roger Williams was the founder of the 
•colony. Ordered in 1636 to leave the colony of Massachusetts 
Bay because of religious o])inions, ho tied to the ** Narragansett 
country,” and at Providence founded the state, of which religious 
liberty was the chief corner-stone. A royal [latent obtained by 
Idin limited authority exercised under it to ** civil things,” and a 
oharter granted by Charles 11. in 1663 provided for entire freedom 
in religious matters. A property qualification was required of all 
voters. Under this charter the state was governed until 1843. 
The present laws relating to suffrage wero Sbacted in 1888 ; their 
ohiof defect is that they entail unequal rejircmtation. All towns 
and cities arc represented in the State Senate W one senator, with- 
out regard to population. The mcmhersliip of the House of Re- 
presentatives IS limited to 72, and each town must liave one 
representative. But no city may have more than ono-sixtb of tlic 
whole number of members. Thus Providence, with 175,597 
lieople, can have but 12 members, one to 14,633 iieraous, while 
West Greenwich has one representativo for 721 inhabitants, and 
the twelve smallest towns, with 14,657 people, have as many renre- 
floutatives as Providence. All state officers are elected annually. 
Tlie governor has no veto power. The state is Republican in 
politics ; McKinley received a plurality of 22,978 votes over Bryan 
in 1896, and 18,972 votes in 1900. (w. H. Mu.) 
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RhOCi0S| the most easterly of the islands in the 
Aegean Sea, forming, witli tlie islands of Syini, Kasos, 
Kai'iiathos, Castelorizo, Tiloa, and iSharki, one of the four 
sanjaks into which the Archi[)elago vilayet of Turkey is 
divided. The governor-general of the vilayet re.sides at 
the town of Tlhodes, at the north-ea^t extremity of the 
island. The facilities afforded by the lines of sk'ameis 
that run from Sutyrna to the islands of the S[)orades and 
the small towQS on the Asia Minor coast have destroyed 
the imiKirtant transit trade which Rhodes formerly enjoyed. 
In 1000 the oxixirts — sixmges, storax oil, valonea, and 
fruits — amounted to £27,400, and the imix)rts to £180,500. 
The iKipulation of the island comprises 7000 Moslems, 
21,000 Christians, and 2000 Jews. 

Rhodes, Cecil John (1853-1902), British 
colonial and Imj)erial statesman, was born on 5th July 
1853, at Bisho[> Stortford, in Hertfordsliire. His father 
w'as a clergyman, but Ik* claimed descent from yeoman 
stock. His family apin'ar to have Ix'en first known as 
farmers and graziers about the lieginniiig of the ]8tli 
century. Towards the middle of that century his great- 
grandfather, Mr )Samuel llliodes, acquired eoiisiderable 
wealth, and became the [Kissessor of a large estati* at 
Dalston. His grandfather, Mr William Rhodes, owned a 
projicrty attached to Layton Orange, in Essex, and Mr 
Rhodes’s father, the Ri‘v. Francis William Rhodes, after 
wards succeeded to this estate. C^ecil .lohn Rhodes was 
the fifth son in a large family of sons and dauglitei-s. At 
the thiie of his liirth Jiis fatJior held the living of Risliop 
)Stortford. Thi^ boy uas educated at Bishoji )St()rtfor(l 
grammar sciiool with the intention of [irejiaring for 
tlie Church; but at the age of sixteen his health broke 
down, and in the lattej* part of 1870 he was sent 
to join an cider brother, tlien engaged in farming in 
Natal. In tliat year diamonds were discovered in the 
Kimberley fields. By the end of 1871 Mr Rhodes and 
his brolhor were among tlie successful diggers. Tin* 
dry air ot the interior r(*stored Mr Rhodes’s health, and 
before lie w^as fully nineteen lie found himself linauci- 
ally indej[>endeiit, physically strong, and free to devot<^ 
his life k) any oliject which commended itself to his 
choice. 

Rhodes has left behind him an interesting record of the 
luaimor in which he was affected by the situation. He 
determined to return to England, and to complete liis edu 
cation by reading for a degree at Oxford ; but lief ore doing 
so, he s|)ent eight months in a solitary journey through llu* 
then little known [larts of the country lying to tlu* north of 
tlic Orange and Vmil ri\'ers. He went through Becliuaiia- 
land to Mafcking, tluuice to Pretoria, Murchison, Middel- 
burg, and back through the Transvaal to Kiuilxirley. I’he 
journey, iiuule in an ox-waggon at a rate of jirogressioii of 
some 15 b) 20 miles a day, repraseiited a w’alking tour of 
eight months through tlie vast spaces of rolling veldt wliicli 
at that time filled those regions of fcioutliern Africa. He 
saw' OIK* of the licalthiest countries in the world barely 
oecu])ied. He knew the agricultural [lossibilities of Natal. 
He knew its mineral wealtli. The effect of tlii* combined 
influences on liis mind, in the circumstances in which In* 
found liimsclf, was jirofouud. The idea took passionate 
jMisscssion of liim that the fine country through w liich he* 
moved ought to be secured for oiicupation by the British 
race, and that no Pnw’c*r but Great Britain should be 
allowed te dominate in the adininistratioji of Soutli Africa. 
When he brought his self-imjiosed pilgrimage to an end, he 
had found an object to w’liich ho pro|K)sed to devote his 
life. It w'as nothing less Aban governance of the 
world by the British race. A will exists written in Mr 
Rhodes’s ow’n hand w'ri ting a coujdc of years later, w'hen he 


824,222,980 $26, .587, 874 

916,675 837,220 

4,926,909 27,745,177 

73,186,624 


$30,066,564 $128,356,895 
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was still only twenty-two, in which he states his reasons for 
accepting the aggrandizement and service of the British 
Empire as his highest ideal of practical achievement. The 
document begins with the characteristic sentence : “ I 
contoiul that the British race is the finest which history has 
yet produced.” The argument, continued through some 
twenty foolscap images, is a clear if somewhat^ crude 
summary of the articles of faith on w^hicli the edifice of 
modern British Imixjrialism is based. It puts forw’ard 
broadly, as an aim which must appeal to every elevated 
mind, the conception of working for the governance of the 
entire world by its finest race ; and it ends with a single 
Ixjcpiest of everything of which he might die posseased, for 
tlu! furtherance of this great purpose. Five-and-twenty 
years later his final will (;arried out, with some difference 
of detail, the same intention. 

Tlu» share which he allotted to himself in the general 
scheme was the extension of the area of British settlement 
in Africa, but he did not 
attempt to address himself 
immediately to public work. 

Ho returned, in accordance 
with his first resolve, to 
Oxford, where he matriculated 
at Oriel. In 1S7.‘1 his health 
again failed, and he was sent 
back to South Africa undtM* 
what was pradic^ally a death 
sentence. Y^ears afterwards 
he saw the entry of his own 
case i*i the diary of the 
eminent physician wdiom lie 
consulted, with a note, “Not 
six months to Jive.” Soutli 
Africa again restored him to 
health. Three years later li ? 
was back at Oxford, and from 
187(> to 1878 he kept his 
terms. During this ixjriod li * 
s|)ent the Long Vac.ation eacli 
year in Soutli Africa, where 
his large financial interests 
were daily incimsing in iiii- 
jK)rtance. He w'as a member 
of the Cajxj Ministry when, 
after a further laj^se of years, 
he kept liis last term and took 
his degree. He did not read hard at Oxford, and was 
more than once remonstrated witli in tlu*. earlier terms ff>r 
non-attendance at loctun^s. But he jiassed hi.s examina- 
tions ; and though he was never a student in the 
university sense of the terra, he was to the eml of 
his life a keen devourer of books. He kept always a 
H|)ocial liking for certain classic authors. Aristotle w’»vs 
the guide whom as a lad he followed in seeking the 
“highest object” on which to exercise the “highest 
activity of the soul.” Marcus Aurelius w'as his con- 
stant companion. There exists at Orote Schuur a 
copy of the Meditations deeply scored with Mr Khodes’s 
marks. 

During this Oxford time, and on to 1881, Mr Rhodes 
was occupied with the amalgamation of the larger number 
of the diamond mines of Kimberley writh the De Beers 
Company, an operation which established his jxisition 
a^ apiactical financier and gave him an important con- 
nexion and following in the business world. This follow*- 
ing and connexion, extended as it was by subsequent 
developments, was to Mr Rhodes in many of his larger 
|x>litical undert^ngs as a fighting army to a general. 
His enemies made it the subject of severe criticism. To 


many admirers who shared his ideas on public questions 
his connexion with the financial world and his practical 
success were a stumbling-block. It was often wished for 
him that he had “kept himself clear of all that.” But 
this was not his own view. His ideals were ix>litical and 
practical. To him the making of money w as a necessary 
preliminary to their realization, and he w as proud of his 
practical ability in this direction. He wras personally a 
man of most simple tastes. His immense fortune was 
spent in the execution of his ideals, and it has been justly 
said of him that he taught the world a new chapter of 
the romance of wealth. He rallied round him what may 
1)6 called a new school of millionaires, who found in hia 
example an inspiring suggestion for the employment of 
money. 

In 1881 Mr Rhodes entered public life as a member of 
the Caj-KJ Assembly. It w^as the year of the Majuba 
settlement. South Africa was convulsed with questiona 

w'hich had arisen l)etween 
the British and the Dutch^ 
and leaders of Dutch opinion 
at the Cajie ventured to 
Hlieak openly of the forma- 
tion of a United States of 
South Africa under its own 
flag. The British party needed 
a rally! ng-ground, and Mr 
Rhodes hx^k his stand on a 
])olicy of local union com- 
bined with the consolidation 
and expansion of Imperial 
interests. He offered to Dutch 
and British alike the ideal of 
a South African Federation 
governing itself within the 
Empire, and extending, by its 
gradual absoi-ption of native 
territories, the range of Im- 
l>erial administration. Local 
self-government w'as, in his 
opinion, the only enduring 
basis on w'hich the unity 
of the Empire could be 
built, and throughout his life 
he was as keen a defender 
of local rights as he w'as of 
Im|)erial unity. There W’as a 
|)eri(xl somew'hat later in liis career w'hon this attitude on 
his part gave rise to a good deal of misapprclieiision, and 
his advocacy of the elimination of direct Imj^erial inter- 
ference in local affairs caused him to Ite viewed in certain 
quarters with suspicion as a Separatist and Independent. 
Those who were inclined to take this view were greatly 
strengthened in their suspicions by the fact that at a 
critical moment in the struggle for Home Rule in Ireland 
Mr Rhodes contributed <£10,000 to the funds of the 
Seimratist party. The subsequent publication of hia 
corresixindence on the subject with Mr Parnell, who waa 
at that time leading the Home Rule party, demonstrated, 
however, the essential fact that, whatever might have been 
the secret intentions of the extreme Irish Home Rulers, 
Mr Rhodeses contribution was made strictly subject to 
the retention of the Irish members at Westminster, and 
that his interest in the Irish question arose solely from a 
belief that the Home Rule movement, if successful in 
establishing the double principle of local self-government 
combined with Im|)erial representation, would be, in hia 
own words, the “commencement of changes which will 
eventually mould and weld together all parts of the 
British Empire.” He remained of the opinion that the 
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Home Rule movemeiit, wisely treated, would have had a 
consolidating and not a disruptive effect \i\m\ the organ- 
ization of the Empire. 

In South Africa the influeucc which he acquired over 
the local independents and over the Dutch vote wa8 
subseiiuently an imiK>rtant factor in enabling him to carry 
out the scheme of northern eximnsion whicli he had at 
heart. His .first attention on entering public life was 
given to this question. In 1881 Ca|>e C^oloiiy was con- 
fined upon the noilJi by the Orange river. The 
Rechuana territory, which lay beyond tlic river, was a 
sort of no man’s land through which ran the trade 
routes to the north. It was evident that any Power 
which commanded the trade routes would command the 
unknown northern territory beyond. The London Con- 
vention of 1881 limited the westward extension of the 
Transvaal to a line oast of the trade routes. Nevertheless 
the reconstituted Republic showed it.self anxious to 
encroach by irregular overflow into native territories, and 
Mr Rhodes feared to sec the extension of the British 
colonies permanently blocked by Dutch occupation. One 
of his first acts as a member of the Ca^x^ Asseiiddy w^as 
to urge the aiqjointment of a delimitation commission. 
He served in i»crson on the commission, and obtained from 
the native chief Mankoroane, who claimed about half of 
Bechuanaland, a formal cession of his territories to th(} 
British Government of the C^ape. The Ca]>e Government 
refused to accept the offer ; but as a result of Mr Rhodes’s 
urgent representations, an Im])erial R'otectorate was, after 
much discussion, declared over Bechuanaland in 1884. 
The British flag was thus carrie<l to the 22ud parallel. 
In the same year a second Convention was signed in 
London laying dowm definite frontiers on the eastern 
border of Bechuanaland within wiiicli tJie Transvaal 
undertook to confine itself. Wltli the consent of Great 
Britain, Germany oceujiied almost at tlie same time the 
territory on the Atlantic coast which is iic»w known as 
German South-West Africa. 'Mr Rhodes occupied the 
XK>sition of resident deputy commissioner in tin’s new 
British territory towards the end of 1884. When he 
took up tlic duties of his office lie found that, not- 
withstanding conventions to the contrary, a further 
determined attempt Imd l)een made on the part of the 
Dutch to overrun tlie border. The country had lieen 
practically seized by a Boer commando. An old Dutch- 
man who knew the value of the ixisition said privately 
to Mr Rhodes, “This is the key of South Africa.” The 
question at issue was wdiether Great Britain or the Trans- 
vaal was to hold the key. It w'as a question alM)ut which 
at that time the British public knew’ nothing and can^d 
nothing. Mr Rhodes made it his business to enlighten 
them. President Kruger, speaking for the Government 
of • the Transvaal, professed U) regard the 1 )utch com- 
mandoes as froelx)oters, and to be, unable to control 
them. It devolved u|)on Great Britain to oblige them 
to evacuate the territory. As the result of Mr Rhodes’s 
exertions tlie necessary stej* was taken. The Warren 
expedition of 1884 w'fw sent out. In the presence of 
British troops upon the frontier President Kruger re- 
covered his controlling jiower over the Transvaal burghers, 
and without any fighting the commandoes w^ere with- 
drawn. 

It was the first round in the long duel fought on the 
field of South Africa lietween Mr Rhodes, as the repre- 
sentative of British interests, and President Kruger, as the 
head of the militant Dutch party. The score on this 
occasion was to Mr Rhodes, and tlie cnitrancc to the 
interior was secured. But the 22nd parallel was far 
short of the limits to which Mr Rhodes hoped to see 
British influence extend, and be feared ]c.st Germany and 
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the Transvaal might yet join hands in the native 
territory beyond, and bar his fai-thcr progress towards the 
north. The discovery of gold at Johannesburg in 188G, 
by adding to the wealth and inifiortance of the Transvaal] 
gave substance to this fear. 

The territory to the nortli of the 22iid pamllel was at 
that time under the domination of Loliengida, king of 
the Matabele, a native iJOtontate celebrate<l alike for his 
ability and for the desijotic cliarocter of his rule. I’here 
were rumours of Dutch and German emissaries at the 
knial of l.iolxjngula, engaged in iiersuading that chief to 
cede certain ixjrtions of his territory. Portugal also was 
putting forward sliadowy claims to the country. It was 
in these (iireumstances that Mr Rhotles eouceivod the idea 
of foniiing a British Chartered Conqtany, which sliould 
occupy the territory for trading and mining puri»os<*s as 
far as the Zambezi, and bring the whole umh;!* the pi^)tec- 
tion of Gi*eat Britain. The idea took shajHi in 1887, in 
which year Mr llluxles’s first emissaries were sent to Lol>en- 
gula. The charter of the British South Africa (kmqiany 
was granU‘d in OcU)ber 1889. Betwetiii the two dates 
Ids concci>tion of the possibilities to l>e acldc^ved by the 
Conqwiny had ex]>anded. Mr liluales no longer limited the 
sphere of his oixjrations to tlie Zauibc'zi, but, crossing tlie 
river at the back of the Portuguese H('ttli*ment at its mouth, 
he obtained jxrmissioii to extend the territories of the 
C^liartcred Conqiany to the southern end of Lake Tangan- 
yika, including within the s)>hei*e of its ojH‘ratioiis a British 
settlement already made U]>on Lake Xyasa. He hojied U* 
go farther still, and 1o create a eonneeied chain of British 
]»ossessioiis through the continent w hie, h might eventually 
justify tlie descrii>ti()u “Africa British from the Cajx? to 
Cairo.” The treaty negotiated biitween Grtwit Britain and 
Germany in 1890 extended tin* German s]>here of influence 
from the East (’oast to the frontier of the CV>ngf» Free 
State, and defeated tins hopi^. But Mr Rliodes did not 
wholly renounce tin? idea. In 1892, when the ipiestiiai of 
the retention or abandonment of Vganda liung in the 
balance at home, he threw all tin*, weiglit of his influence 
into the scale of reteiiiion, and undertook at his own 
|H*rHonal ex|x*iise to connect that territory by t<*legraph 
with British possessions in tlic south. In the following 
year, 189*1, it was found inevita)»]«‘ to flglit tin* Matabele, 
and a war, proserutt*d w’ith a suec(*ss that is ]»i*rlia}>s unique 
of its kind, plac*ed the country entirely in British liands. 
The territory thus added to the British Fhn]»iri? cr»vered an 
extent f>f 750,000 M<|uar(? miles, of wlihli large )>ortions 
consist of liealthy ujilands suitable for Avhite (*oloni/.alion. 
From this time onwards through his very uctiM* life Mr 
Rhodes gave constant attention and encouragement to the 
dcvt‘lopmont of British administration in tin* new' territory, 
U) the construction of roads, tel(‘grai>lis, and railways, tlie 
laying out of towns, the introilnction r»f good breeils of 
fanning st»)ck, the ]»lanting and draining of agricultural 
land, and the working of minerals, uiM)n wliich tlie flnaiicial 
stability of the new protectorate mainly dcjK'iided. 'Hk? 
])ioiieor j>arty who eonstrueti*d the first mail and fouialed 
the first British stations in the eoiintry received their 
orders k> cross the frontier in the end *»f 1889. By tJie 
and of 1899, beforc the outbreak of the South African 
war, though the country Inwl jiassed througli tia* trial of a 
war, two native rel»ellions, and the scourge r»f rindei pcst, 
it had become, under the name of Uhodi'sia, a well settled 
province <»f tin? British Empin*, witJui wliite ]»o]>nlation of 
some 12,000 to 1. *1,000 )x*rsons, already clamouring for die 
privileges of self-government. 

The six years which followed the granting of the charter 
may l)e regarded as the most successful of a singularly suc?- 
cessf III life. In 189 G, not many months after th<? granting 
of the charter, Mr Rhodes aci*epted the is)sition of prime 
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minister of the Cape. Ho was maintained in ^wer very 
largely by the Dutch vote, which he spared no p^ns to con< 
ciliate ; and having the confidence of both political sections 
of the colony, he found himself practically in a josition to 
j)lay the jiart of benevolent dcs^x^t in South Africa. He 
used the iiosition well so far as the public was concerned. 
While his scheme of northern exi^ansion was making the 
rapid progress which has been indicated, he did much to 
elevate and to enlarge the field of local jHilitics. He 
frankly declare<l and worked for the iwlicy of uniting 
British and Dutch interests in South Africa; ho took a 
keen interest in local education. He also during this 
])criod carried through some iuiiK>rtant reforms in native 
]»oli(?y. He had the courage to restrict the franchise, intro- 
tlucing an educational test and limiting the exercise of 
voting {ifnver to men enjoying an income e(|ual to a 
labourer’s wage — tlius abolishing, without making any 
distinction of colour, the abuses of what was known as the 
“ blanket ” vote. Long Ixsfore the pissing of the Franchise 
Act Mr llhodes Inwl ojienly stated Ids opinion that in 
dealing with an entirely distinct jieople there was no 
alternative Ixitween receiving them on an ecpial footing as 
citi/ens or treating them as a subjec^t race. He was not 
]>ret)ared to rec^eive the black races of South Africa on 
e(pial terms as citizens with the white, and he accepted 
the, to him, logical conclusion that ther must be class 
legislation. In his heart he had jiorhatis a suspicion that 
c;vcry man who derded this conclusion was either fool or 
knave. For Ids own part, having accepted it, he accepted 
it frankly, and made no attempt to conciliate the senti- 
mental party with pretences. 

Hut his native pdicy was far from liciug one of simple 
restriction. He liked the natives ; he omjJoyed them by 
thousands in the mining industry, he kept native servants 
habitimlly alnmt his ^lerson, he seemed to understand their 
peculiarities and was singularly successful in dealing with 
tliom. The first canon of his native ix)licy was that liquor 
should \ni kept from them ; the s(!Cond, that they should 1 h^ 
encouraged to labour, and guaranteed tie full }x)ssession of 
their earnings ; the tliird, tliat they should Ix) educated in 
the practical arts of jxmcc. He appreciated tlio full im- 
]iortance of raising their territorial condition from one of 
tribal to individual teiuii*e ; ami while ho protested against 
the alisunlity of iierndtting the uncivilized Katfre to vote 
on questions of liighly civilized white pdicy, he believed 
in applying to the native for his own native affairs the 
principle of self - govenimeut. Of these views, some 
received practical embodiment in the much-disxmted Act 
known as the Glen Grey Act of 1894. In this connexion 
it may also Ije noted that he wiis one of the warmest 
and most convinced s\iiq sorters of Lovedale, the very 
successful missionary institution for the education of 
natives in South Africa. 

The ix>8ition of benevolent desjtot has obvious draw- 
backs. In Mr Eliodes’s case the dejieudcnco which the 
l)opnlations of Capo Colony were led to plac.e on him had 
its reaction on the jmblic in a demoralizing loss of self- 
reliance, and for himself it must be admitted that tlic 
effect on tlie character of a man already much dis|K)scd to 
habits of absolutism in thought and action was the reverse 
of beneficial. Mr lUiodes felt himself to be far stronger 
than any man in his own surroundings ; he knew himself 
to bo actuated by disinterested motives in the aims which 
he most earnestly desired to reach. Of this, when his life 
is viewed as a whole, there can l)e no reasonable doubt 
He was profoundly impressed by a sense of the shortness 
of life^ and he so far abused his |x>w'er as to become in- 
tolerant of any sort of control or opposition. In the con- 
ception of his great schemes ho frequently erred in detail, 
but he had not the patience to accept correction. Neither 
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could he make allowance for candid difference of opinion. 
The man who thought with him was his friend, and wa» 
accepted as such ; the man who differed from him was an 
antagonist, and either to be overridden or pushed aside. 
The inevitable result followed, that though Mr Rhodes did 
much of great and good work during tlm six years of hia 
supreme power, he entirely failed during that period to 
surround himself, as he might have done, by a circle of 
able men fit to comprehend and to carry on the work to 
which his own best efforts were directed. To work with him 
was practically imiK>ssible for those who were not willing 
to accept without demur the yoke of dogmatic authority y 
and the methods which he employed were at times so 
cmdo as to alienate not only men naturally opposed to his 
political ideals, but some of the best minds working in the 
interests of Empire for aims not unlike his own. He had 
a few devoted i)ersonal friends, who appreciated his aims 
and weit) inspired by his example ; but he was lacking in 
regard for individuals, and a great part of his daily life 
was spent in the company of satellites and instruments, 
whom he used with cynical unconcern for the furtherance 
of his ends. That the ends were generous and impersonal 
I'odeems, but cannot be hold to justify, an insensitivenesa 
to some of the finer elements of human intercourse which 
limited the range of his character and led him into his 
gravest errors. 

In 1896 the brilliant ].)eriod of his premiership was 
brought to an end by the incident which became famous 
under the name of the Jameson Raid. The circumstances 
which led to the Raid belong jjroperly to the history of the 
Tmnsvaal. It is enough to say briefly here that the large 
alien |)opulation which had been attnicted to the Transvaal 
by the phenoinoiial wealth of the Johannesburg gold-fields, 
conceiving themselves to liave reason to revolt against the 
authority of the Transvaal Government, resolved towards 
the end of 1895 to have recourse to arms in order to- 
obtain certain reforms. Arming was to take place secretly, 
and the revolution was to l)e carried out when the mining 
population was sufficiently prepared to be in a position to 
take concerted action. Mr llhodes, as a large mine-owner, 
was theoretically a member of the mining population. In 
this ca[iacity he was asked to give his countenance to the- 
movement ; and in so far as his extensive property in the 
Transvaal suffered from conditions which other mine- 
owners pronounced to be intolerable, he had the same 
right as others to decide by what means it was advisable 
to endeavour to obtain redress. But as prime minister of 
a British colony he was evidently placed in a false position, 
from the moment in which he became cognizant of a secret 
attempt to overturn a neighbouring Government by force 
of arms. He did more than become cognizant. The 
sul>soquent finding of a Cajx) committee, which he 
accept^ as accurate, was to the effect that “ in his capacity 
08 controller of the tln-ee great joint-stock companies, the 
British South Africa Company, the De Beers Consolidated 
Mines, and the Gold Fields of South Africa, he directed 
and controlled the combination which rendered such a 
pnxjeeding as the Jameson Raid possible.” He gave 
money, arms, and influence to the movement ; and as the 
time fixed for the outbreak of the revolution approached, 
he allowed Dr Jameson, who was then administrator of the 
British South Africa Comptiny in Rhodesia, to move an 
armed force of some 500 men upon the frontier. Here 
Mr Rhodes’s participation in the movement came to an end. 
It became abundantly clear from subsequent inquiry that 
he was not personally responsible for what followed. The 
intention had been that Dr Jameson, with the force under 
his orders, should assist the development of the revolution 
ill the Transvaal, and hold himself ready to move across the 
frontier if required. Changes in the local situation in the 
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Transvaal gave promise of averting or jiostponing the ofien 
conflict, when u^ortunately, by a scries of misunderstand- 
ings, Dr Jameson, whose personal diivaliy in the matter 
was not questioned conceived it to lie his duty to lead his 
force across the frontier and to deliver the first blow. The 
Transvaal military authorities, fully warned by secret in- 
formation, had no difiiculty in dealing with the incursion. 
The little force was surrounded and led ignominiously 
prisoners to l^toria. A cipher corresj)ondcnce, seized and 
published by the Boers, left the civiliz^ world in no doubt 
as to Mr Rhodes’s share in the previous preparation, and 
he was for a time'' believed to be responsible for the Raid 
itself. Subsequent inquiries held by committees of the 
Cape Parliament and of the British House of Commons 
acquitted him entirely of responsibility for Dr Jameson’s 
final movement, but l^th committees found that he had 
acted in a manner which was inconsistent with his duty as 
prime minister of the Cajje and managing director of the 
British South Africa Company .He himself practically ac- 
([uiescod in this finding, though from a somewhat different 
|X)int of view, blaming himself, not for having encouraged 
the I'evolution, but for having failed to hold the movement so 
completely in check as to have been able to prevent disaster. 
No one recognized more fully than himself the scope of 
the blunder which had been committed. 

He displayed, in the circumstances, characteristic quali- 
ties of pluck and candour. Ho made no. concealment of his 
own share in 'the catastrophe ; he took full i*esponsibility for 
what had been done in his name by subordinates, and he 
accepted all the consequences which ensued. He resigned 
Ills premiership of the Ca{)e; and recognizing that his 
liresence was no longer useful in the colony, ho turned his 
attention to Rhodesia. His design was to live in that 
country, and to give all the stimulus of his own presence 
and encouragement to tlie dev opment of its resources. 
The Matabele rebellion of March 1806 intervened to pre- 
vent the immediate realization of his plans. In June 
Imperial troops were scut up, and by the end of July 
the result of the military oiierations liad driven the 
natives to the Matop|io Hills, where they held a practically 
impregnable position. The prospect was of continued war, 
with a renewal of a costly campaign in the following year. 
Mr Rhodes conceived the idea tliat he might effect single- 
handed the pacification which military skill had failed to 
compel. To succeed, it was essential that he should trust 
and be trusted. He accordingly moved his tent away 
from the troops to the base of the Matoppo Hills. He 
lay there quiefly for six weeks, in the iwwer of the enemy 
if they had chosen to attack. Word was circulated among 
the natives that he had come alone and undefended to 
hear their side of the case. A council was held by them 
in the very depths of the hills, w'hcre no anned force 
could touch them. He was invited to attend it. It was 
a case of staking his life on trust. He displayed no 
hesitation, but mounted and rode unarmed with the 
messenger. Three friends rode with him. Tlie confidence 
was justified. They met the assembled chiefs at the place 
appointed. The native grievances were laid before Mr 
Rhodes. At the end of a long discussion Mr Rhodes, 
having made and exacted such concessions as he thought 
fit, asked the question, Now, for tlte future is it peace 
or is it war 1” And the chiefs laying down their sticks 
as a symbol of surrendered arms, declared, ** We give you 
one word; it is peace.” The scene, as described by one of 
the eye-witnesses, was very striking. Mr Rhodes, riding 
away, characterized it simply as ** one of the scenes which 
make life worth living.” 

His life was drawing towards its end. He had still a 
few years^ which he devoted with success to the develop- 
ment of the country which bore his name. The railway 
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was broi^ht to Bulawayo, and arrangomonts were made 
for carrying the line on in sections as far as the south end 
of Lake Tanganyika, a construction which was part of his 
yet scheme for connecting the Co^ye by a British line of 
communication with Cairo. He also concluded arrange- 
ments for carrying a telegraphic land lino through to 
Egypt, and had the satisfaction of seeing the mineral 
development of the country fairly started. But the federal 
union of South Africa, to which he had always worked 
as the secure basis of the extension of British rule in the 
southern half of the continent, was not for him to see. 
The South African war broke out in 1899. Mr Rhodes 
took his part at Kimberley in sustaining the hardshqts of 
a siege ; but his health was broken ; and though he lived 
to see victory practically assured to British arms, peace 
had not been concluded w’hen, on 26th March 1902, ho 
died at Cape Town. 

His life’s work did not end actually with his death. He 
left behind him a will in which he dedicated his fortunes, 
as ho had dedicated himself, exclusively to the public 
service. He left tlie bulk of his vast wealth for the 
puri»OBe of founding scholarshijis at Oxford of the value 
each of i>300 a year, to lie held by students from 
every iinjxirtant British colony, and from every state and 
territory of the United States of America. The sum 
so bequeathed was very large; but it was not for the 
munificence of the legacy that the will was received with 
acclamation throughout the civilized world: it was for 
the striking manifestation ' of faith which it embodied in 
the principles that make for the enlightenment and peace 
and union of mankind, and for the fine constancy of Mr 
Rhodes’s conviction that the unity of this British Empire, 
which he had been proud to serve, was among the greatest 
of organized forces uniting for universal good The 
liequests to American scholars were made with the expres- 
sion of a ho|K) “ that such an education will encourage and 
foster an appreciation of the advantages wdich I implicitly 
believe will result from the union of the English-speaking 
})eo}>lcs throughout the world.” Those to British colon- 
ists were for the purpose “of giving breadth to their 
views, for tlieir instruction in life and manners, and for 
instilling into their minds the advantage to the Colonies, 
as to the United Kingdom, of the retention of the unity of 
the Empire.” The will was drawn up some ycare before 
his death. A codicil, signed during the last days of his life, 
gave evidence of some enlargement of his views as to the 
association of races necessary in order to secure the peace 
of the world, and added to the original scheme a certain 
number of scholarships to be held at the disposal of 
German students. 

The publication of the will silenced Mr Rhodes’s de- 
tractors and converted many of his critics. It sot a seal 
which could not bo mistaken ujxm his completed life. 
The revulsion of sentiment towards him wa.s complete, and 
his name passed at once in the public estimation to the 
place which it is probably destined to take in history, as 
one which his countrymen are proud to count among the 
great makers of the British Empire. (f. l, s.) 

Rhodesia^ North. See Central Afri<;a, 
British; and conclusion of Rhodesia, South : Uwtxrry. 

Rhodeslay South, comprisinjg the whole of 
that section of British South Africa which stretches from 
the Limpopo northwards to the Zamlwzi, and from the 
Bechuanaland Protectorate ea.stvrard8 tf> Portuguese East 
Africa. It thus includes the foniicr native territories of 
Matabcleland and Mashonaland, which, with the circum- 
jacent Banyai, Manica and Makalaka districts, have a 
total area of 175,000 square miles, with a isipulation 
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estimated at 425,000, roughly distributed between the two 
main sections as under : — 

Matabeleland, with Makalaka, . 61,000 165,000 

Mashonaland, with Jiauyai and Manica, 114,000 270,000 

But these divisions have now little more than a historical 
interest, and since 1894 the whole region forms a single 
political domain. It was administered by the British 
♦South Africa Company till 1898. In that year the 
Coinjmny was |>artly relieved of its strictly administrative 
functions by a resident commissioner api)ointed by the 
♦Seci-etary of State, and an executive council, consisting 
of the resident coniniissioncr, the Comjjany’s adminis- 
trators, and at least four others nominated by the 
Company, with the aj)proval of the >State Secretary. 
There is also a legislative council, including the senior 
administrator as ]»residont, the resident commissioner, five 
nominees of the Company approved by the State Secre- 
tary, and four members elected by the registered voters. 
To this council the president submits the yearly budget, 
which must be approved by the high commissioner, who 
has the direct control of the military ]iolice, and the final 
ilecision in all land disputes with the natives, mineral 
rights l»eing reserved to the Com])any. There is a high 
court, with civil and criminal jurisdiction, besides district 
courts and a secu'etary for native affairs, with subordinate 
native commissioners, natives and non-natives all having 
e({ual rights, except in resjHJct of arms and liquor. 

Townships have been established at Salisbury (the 
capital), at Victoria, Umtali, Bulaw’^ayo, Gwelo, Enkcl- 
doorn, and Melsctter. Others are being formed else- 
where, and the demand for building sites is increasing, 
esiKJcially at Salisbury and Bulawayo, where there are 
rnunici^mlities. Government offices, banks, churches, hotels, 
schools, public libraries, and hospitals. Another indication 
of progress is the extent of land already surveyed, 
which ill 1900 exceeded ten million acres, distributed in 
about equal proportions over Matabeleland and Mashona- 
land. This almost sudden transition from the sheer 
savagery everywhere prevailing down to ])ast the end of 
the third qiuirter of the 19th century to the establish- 
ment of European institutions, and the spread of civilizing 
influences amongst the rude aborigines, was primarily due 
to the introduction of law and order under a strong and 
just Government, but also to the fairly salubrious climate, 
the almost boundless agricultural and mineral resources 
of the land, and the rapid development of its communica- 
tions, In 1899 nearly 3000 miles of roads and jK)st 
routes had already been opened, besides 500 miles of 
cross-roads in the mining districts. In November 1897 
the Rhodesian Railway, forming a continuation of tlio 
Cafie trunk line to Yrybiirg, in Bechuanaland, had reai^hed 
Bulawayo. Another section of 150 miles vras completed 
by J une 1 900, and the system is to bo continued for 300 
miles northwards to the Zambezi through the valuable 
coal-fields, at least 400 square miles in extent, which wore 
discovered in Novemlxir 1900 some 180 miles north-west 
of Bulawayo. Provision has also been made for a branch 
from Bulawayo south to Gwanda (80 miles), to be 
ultimately connected through Tuli with the Transvaal 
system ; while another brancJi is jirojected from Bulawayo 
north-east to Salisbury, the present inland terminus of the 
line running through Umtali and Portuguese territory 
to the coast at Beira (o|)enod 1st May 1899). 

In 1899 nearly 1,250,000 letters and j^ksfros were forwarde<l 
throuffh the 55 post offices already opened ; and in the same year 
the tdomph system comprised over 2500 miles of wires, with 75 
offioes, through which 86,000 messages were despatched. For the 
clima^ physioad features, and other geograpnioal details, see 
South Africa, British. (a. h. k.) 


History , — The first people to establish themselves in 
historic times in the territories now forming Rhodesia 
were the Matabelo, a famous Bantu tribe and an off- 
shoot of the Zulus. Moselekatze, their first chief, was 
a warrior and leader who served under the Zulu dos|x)t 
Chaka. Being condemned to death by Chaka, Mosele- 
katze fled, with a large division of the Zulu army* About 
1817 he settled in temtories north of the Vaal, not 
far from the present site of Pretoria; and in 1836 his 
tribe liad become so imiK>rtant that a treaty of friend- 
ship was entered into with him by the governor of Cape 
Colony. Ill the same year a large number of the “ trek 
Boers” had settled north of the Vaal river, and came 
in contact with the Matabele, w^ho attacked and defeated 
them, capturing a large numW of Boer cattle and shee]). 
In November 1837 the Boors felt themselves strong enough 
again to assail Moselekatze, and they did so wi^h sucli 
success that they drove him and his tribe north of the 
Limpopo, where they settled and occupied the.country sub- 
sequently kuowm as Matabeleland. In 1870 Moselekatze 
died, and was succeeded by his son Lobengula. tn 1882 
President Kruger, wiio was then bent on extending the 
boundaries of the Transvaal in every direction, endeavoured 
to make a treaty with Lol)cngula, but without success. 
The Warren expedition of 1884 to Bechuanaland, while it 
checked for a time the encroachments of the Transvaal 
Boers, and preserved to Groat Britain the highway to the 
north through Bechuanaland, also served to encourage 
colonists to 8j)eculate as to the future of the interior. 

Foiled in Bechuanaland, it soon iK^camc evident tliat 
the Boors were determined to get a footing in Mashona- 
land, and that the Portuguese and Germans were also 
anxious to get as much of the territory there, as they 
could obtain. In 1887 Lord Salisbury had his attention 
called to the fact that the Portuguese Government, had 
recently issued a ma]) in which their territories were re]>]*e- 
sented as extending over the greater portion of Mofthoiia- 
land, and even Matabeleland. He thereu}K)n protested 
that under the Berlin Act no claim to territory in Central 
Africa could be recognized unless it was supported by 
actual occupation, and he further said that the Zambezi 
should lx; regarded as the natural northern limit the 
territories of Great Britain in South Africa. Moanwliile 
gold pros})ecting had been taken up actively all over Sontli 
Africa, following on the discoveries at Barlx^rton and the 
Rand; and at this time Lolx^ngula was besieged , ff>r all 
sorts of concessions by both Portuguese and Boers, as 
well as by adventurers from various jmrts of the world. 
Mr Cecil Rhodes, who for a long time had kept his eyes 
on the great territories of the north, for the route to 
which he had striven so keenly in }K>litical circles in Cape 
Town, decided to make an effort to retain the country for 
Great Britain. With considerable difficulty he persimdod 
Sir Hercules Robinson, then high commissioner, to scud 
Mr Moffat, the missionary, as an embassy to Lobengula, 
to endeavour to obtain an understanding with him. The 
result was a treaty under which Lobengula promised to 
enter into no tiorrespondence or treaty with a foreign 
Powder, nor to soli or otherwise dispose of any part of 
his territories, without the consent of the high com- 
missioner. In October 1888 Mr C. D. Rudd, who for 
a long time had been associated with Mr Rhodes in mining 
operations, visited Lobengula at considerable |)ersonal risk, 
and succeeded in obtaining a concession of all the mining 
rights in the country from him. In consideration of tliis 
concession Mr Rudd (representing the Gold Fields of South 
Africa Company, and also a syndicate in which Mr Alfred 
Beit, Mr Rhodes, and Mr Rudd were the largest holders) 
promised Lobengula £100 a month, 1000 rifles,, and 
a considerable amount of ammunition. At the same 
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time Lobengula was induced to issue a notice warning 
ofif all other concession-hunters. Mr Rhodes then applied 
to the Imperial Goyemment for a Royal Charter with 
which to consolidate and develop the new territories and 
their mineral wealth. In applying for this charter the 
founders of the company stated their objects to be the 
following: — (1) To extend northwards the railway and 
telegraph systems in the direction of the Zambezi ; (2) to 
encourage emigration and colonization; (3) to promote 
trade and commerce; (4) to develop and work minciuls 
and other concessions under the management of one 
powerful organkation, thereby obviating conflicts and com- 
plications between the various interests that had been 
acquired within these regions, and securing to the native 
chiefs and their subjects the rights reserved to them 
under the several concessions. In making this applica- 
tion the boundaries were purjx)sely loft somewhat vague. 
They were described to be the region of South Africa 
lying immediately to the north of British Bechuanaland, 
to the north and west of the South African Kepublic, to 
the west of the Portuguese dominions. 

At the outset of the company’s existence Mr Rhodes 
and his directors determined to effect the occu{>ation of 
the country. A pioneer force was therefore sent in under 
Colonel Pennofather, consisting of 500 mounted police 
and a few hundred pioneers. Accomiianying this force 
as guide was the accomplislied traveller, well known 
throughout South Central Africa, Mr F. C. Selous. The 
work of transport was attended with considerable diffi- 
culty, and roads had to be cut as tlio expedition advanced. 
Nevertheless in a few months the expedition had reached 
the site of what is now the town of Salisbury, and had 
also established on the line of march small forts at Tuli, 
Victoria, and Charter. Mr Archibald Ross Colquhoun 
was the first administrator. Ho had not long Ikxju in 
oflice when, in May 1891, difficulties arose with the 
Portuguese on tlieir north-west frontier, both jiarties claim- 
ing a certain tract of territory in w^hich a Portuguese 
trading station had iKJcn established. The result w^as a 
skirmish, in which a small com})any of British South 
Africa Police were victorious. In 1891 Dr Leandcr Stan* 
Jameson was apix)inted administrator in succession to ] 
Mr Colquhoun. The Boers for several years jwist had 
been planning a settlement in the territories north of the 
liimpojK), and they now determined, in spite of the Moffat 
treaty and the British occupation, to carry out their object. 
An expedition known as the Banyailand Trek was organ- 
ized under the leadership of Colonel Ferreira, and two 
large jiarties of lioers proceeded to the banks of the 
Limjx)po. Information of the intended trek had been 
conveyed to Cape Town, and Sir Henry Loch (the high 
commissioner) at once sent a strong protest to President 
Kruger, informing him that any attempt to invade the 
Chartered Comiiany’s territories would be an act of hos- 
tility against the British Crown ; and Mr Kruger issued a 
proclamation forbidding the trekkers to proceed. Mean- 
while, however, a party had already started and reached 
the Limpopo, where they were met by Dr Jameson in com- 
mand of the British South Africa Company’s forces. He 
told them that they would on no account be allowed to 
proceed except as private individuals, who might obtain 
farms on application to the Chartered Company. Colonel 
Ferreira was arrested and detained for a few days, and 
the expedition then broke up and dis^Xirsed. 

The pioneers having been settled in Mashonaland, Mr 
Rhodes recognized the extreme importance of endeavouring 
to give the country a port nearer than that provided by 
Cape Town. He therefore made overtures to Portugal, 
and in 1891 a treaty was concluded between Great Britain 
and Portugal which provided tliat a railway might be 


constructed to Beira through Portuguese territory, on 
condition that Portugal should receive a duty not exceed- 
ing 3 per cent, on the value of the goods imported. The 
treaty further stipulated for the free navigation of the 
Zambezi and the construction of telegraphs. The lx)und- 
aries of the Chartered Company’s territories and those 
of the Portuguese were clearly defined. Prosixjcting 
operations were at once started, and various gold mines 
were discovered containing traces of old w^orkings. Fresh 
gold reefs w^ero also opened uj>. The prospects of the 
country seemed promising, and although a good deal of 
fever occurred in the low-lying valleys under the condi- 
tions of cau)p life, the health of the community soon 
improved as more suitable habitations were erected. 

The first pioneers settled in Mashonaland. Ever 
since the advent of Mosclckatze north of the Liinjwpo, 
tho unfortunate Maslionas had been the prey of tha 
Matabele; they therefore accepted British occui)ation 
gladly, recognizing that tho British South African forces 
were likely to protc(‘.t them against tln5 raids of liolxm- 
gula and his warriors. The Matabele, on the othiir 
hand, were loth to abandon their predatory excursions 
among the Mashonas, and in July 1893 a large m;/?* 
(native force) was sent into Mashonaland, and enti^red 
not only native kraals, but also the streets of the new 
township of Victoria. An attempt was made to )»reserve 
the j)cace, but it was evident from the attitude taken 
by the Matabele that nothing short of the authority 
which only sui)erior force could command would setth^ 
tho question. The Matabi‘Ie were a j>roud and fearless 
race of varriors, who biul never yet ccune in conllict with 
white men, and had nevi;r been defeated in tlieir (;oiiflicts 
with native foes. It is triK^ that under Moselokatze, a 
generation before, thc*y had been driven out of the Trans- 
vaal by the Boers, but the mdunas (|K)tty chieftains) of 
1890 were but children when this defeat had been inflicted 
uiKMi them. ’ Dr .lamcson’s forces were slender; and Mr 
Rhodes, on lining consulted, urged him by telegram to 
“Read Luke fourteen, thirty-one.” On obtaining a Bible, 
Dr Jameson rejwi the words; “Or what king, going to 
make war against another king, sitteth not down first, 
and consult-eth, whether he bo able with ten thousand to 
meet him that cometh against him with twenty thousand 
Ho tolegra])liod in reply : “ All right. T have read Lukii 
fourteen, thirty-one.” Tho position, though dangerous, 
admitted of no delay, and Dr Jameson determined to 
risk an exjiedition with the forces at his command. II is 
success on this occasion doubtless weighed with him 
on another and less fortunate one. I'he force available 
consisted of about 700 volunteers and 225 British Bechu- 
analand jiolice, with sonus 700 natives. Dr Jameson 
dett^rmined to marcli to Bulawayo, the hiiadcjuarters of 
Lobengula and the cajiilal c)f Matabeleland. Ihe forecj 
was divided into two eoJuinns, and was to be mot by 
a further column of natives marching from tliti soulli 
under Khama. The first engagement took jilace on tin* 
Shangani river, where the two columns which had starU d 
from Fort Charter and Fort Victoria were both engaged. 
Majors Forte and Allan Wilson commanded in these 
engagements ; and after a hot contest with between 4 )0 
and 5000 Matabele, the latter were rcimlsed, machine 
guns being used with torilJo effect u|K)ii the. enemy. 
On Ist NovemkT a second fight occurred^(in the high 
ground, in wliich it was estimated that <000 ol tjie 
Matabele attacked the laagc^r of the two c(»lumns. Ihe 
oldest and most tried regiments of Lobengula daslKMl 
right up to the muzzles of the guns, but were swept 
down before the modern rifles and machine pms with 
which the invaders were armed. Mcanwhi e 
of Khama’s men from tho south had reached the lati, 
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and "won a victory on the Singaeai river on 2nd November. 
On 3rd November Bulawayo was reached, and the columns 
from Mashonaland, accompanied by Dr Jameson and Sir 
Willoughby entered the town, Lobengula and his 
followers being in full flight. An endeavour was made 
to induce Lobengula to surrender ; but as no replies 
were received to the messages, Major Forbe^ on 13th 
November, organized a column and started in pursuit. 
The pursuing ]>arty were delayed with difficult ro^s and 
heavy rains, and did not come up with Lobengula until 
the 3rd December. Major Allan Wilson, in command of 
thirty-four trooi»ors, crossed the Shangani river in advance, 
and bivouacked close to Lol)engula’8 quarters. In the 
night the river rose, and reinforcements were unable to 
join him. During the early morning the Kaffres sur- 
rounded the little band, and after fighting most gallantly 
to the last. Major Allan Wilson and all his followers, 
with the exception of three messengers who had been 
sent back, were killed. 

In January Lobengula died. His indunas submitted 
to the Chartered Comi)any’8 forces, and the war, which 
cost the Chartered Company £100,000, was thus ended. 
Mataboleland was rapidly occupied by pioneers and others 
who went to join them. The climate was healthy, the 
altitude of the country being higher than that of Salisbury. 
Various gold reefs were discovered. A township was 
started and grew rapidly at Bulawayo. 

In 1895 a question arose between the Chartered Com- 
pany and th(} Tin|)erial Government as to the annexation 
of the Bechuanaland Protectorate. An Annexation Bill 
had just been {Kissed by the Cajjo Government, annexing 
British Bechuanaland proper to the Cape Colony. The 
British South Africa Conqmny now put in a claim for the 
British Bechuanaland Protectorate, and provisional ar- 
rangements for the administration of these territories 
under their control were made (see Bechoanaxand). 
But the “ Jameson Raid ” interfered with their completion, 
and the whole constitution of the British South Africa 
ComiMiny was subsequently remodelled. In 1896 Mr 
Cecil Bhodes resigned his ]:>ositiou as managing director 
of the British South Africa Coiiqiany, and Mr Alfred 
Beit rotin^d from the Board in London. While these 
clianges in the directorate were going on, there occurred, 
in March 1896, a revolt of the Matabele, near Bulawayo. 
A general massacre of outlying settlers took place, and the 
whole country wtis in a stete of rcl>ellion. Imperial troo{)s 
were hurried up to the assistance of such police as the 
British South Africa Company still had at its command. 
Volunteers were enrolled, and much fierce fighting followed. 
Early in October Mr Rhodes, who had just returned from 
London, went to Bulawayo. After conference with the 
military and other authorities in command on the spot, 
he determined to go, with Dr Hans Sauer and Mr Colen- 
brander, and interview the native chiefs. They went 
unarmed into the heart of the Matoppo hills, and there 
arranged terms of ])eace with the native indwnas. The 
interview involved grave personal danger to the emissaries, 
and depended for its success entirely upon Mr Rhodes’s 
{xsrsonality and influence over the native races ; but it 
terminated what promised to be a long and disastrous 
native war. 

In 1897 a Select Committee appointed by the British 
House of Commons **to inquire into the origin and 
circumstances of the incursion into the South African 
Republic by an armed force, and into the administration 
of the British South Africa Company,” held their sessions. 
Among the numerous witnesses called upon to give evi- 
dence were all the directors of the British South Africa 
Company, with the exception of Lord Grey. The Com- 
mittee were unanimous in condemning the Jameson Raid, 


and in holding Mr Rhodes mainly responsible for the 
measures which led up to it. 

In April 1898 the shareholders in the Chartered 
Company unanimously re-elected Mr Rhodes a director. 
Mr ^red Beit was also proposed, but declined to accept 
the position. He was, however, reappointed in June 
1902. As a result of the roix>rt of the British South 
Africa Select Committee the whole future admintestion 
of Rhodesia was taken into consideration by the British 
Government (the armed forces of the Company had already 
been placed under the direct control of the Crown), and 
on 20th October 1898 an Order in Council was passed 
providing for the future regulation of the country. An 
Imperial resident commissioner was appointed, who was 
also to be eu; ojioio a member of the executive and 
legislative Councils; and there was to be a legislative 
Council, consisting of five nominated and four elected 
members. These changes tended rather to increase the 
direct influence of the High Commissioner. It was also 
provided that this Order in Council, technically known as 
the Southern Rhodesia Order, might, if required, bo ex- 
tended to any other part of South Africa under British 
protection south of the Zambezi. The first meeting of 
the newly a})pointcd Council took place at Salisbury on the 
15th of May 1899. 

In the earlier part of 1899 Mr Rhodes visited London 
and Berlin in connexion with the furtherance of his 
schemes for the Trans - Continental telegraph extension 
from Cape Town to Cairo, and the Trans - Continental 
Railway. He endeavoured while in London to obtain 
from the Government the guarantee of a loan for the 
purpose of extending the railway, to bo raised at 3 per 
cent., but was unsuccessful. He received, however, the 
support of various comimnies in Rhodesia, who amongst 
them subscribed £252,800 at 3 {ler cent, for the imme- 
diate extension of the railway for 150 miles ; and on 2nd 
May he stated, at a meeting of the Chartered Company, 
that the Rhodesia Railways Limited would raise another 
£3,000,000 at 4 per cent, to be guaranteed by the Char- 
tered Company. In this way ho hoped that the remaining 
1050 miles of railway from Bulawayo to the frontier of 
German East Africa might bo constructed. In Berlin Mr 
Rhodes had an interview with the German Emperor, when 
arrangements were arrived at with regard to the passage 
of teiegrajdi lines over German territory. Mr Rhodes 
acted on behalf of the African Trans-Continental Telegraph 
Company, of which he was the promoter and princi])al 
director ; and on their l)ehalf he receivtid from the German 
Government leave to construct a telegraph line across 
German East Africa, from south to north, at the cost of 
the Company, the work having to be completed within 
five years, from October 1899, the Company being called 
upon further to erect an additional line at its own cost 
between the two stations nearest to the German frontiers, 
from Rhodesia on the one side and British East Africa on 
the other, for the telegraphic traffic of German East Africa. 

Tho early settlers of Rliodcsia, for the first ten years of that 
country’s existence, had a great deal to contend against. The 
political unrest of the country, the final breaking up of the Bantu 
power within its territories, the immense difficulties of transport, 
the Matabele rebellion, and a terrible cattle plague, known as 
rinderpest, all tended to keep back the country’s progress. Never- 
thel^ the sturdy colonists settled there never lost heart, and 
persistently, as occasion offered, continu<*d their development of 
the yariouB gold properties which offered sufficient inducement to 
miniug. The progress of the whole country, in spite of all draw- 
backs, has in many respects been remarkable. In no colony in 
South Africa, and probably in very few countries elsewhere in the 
world, has tho extension of tele^aphic communication and railways 
been so rapid and considerable in proportion to the population of 
the counti^. The telegraph line reached Salisbury in 1892, and 
at the end of 1899 a total of 8618 miles had been constructed. In 
addition to the telegraph lines, telephones have also been established 



R H O N D D 

in many townsliipB, and police posts in the oountry. Bulawayo is 
already a considerable town, witli massive stone and brick buildings 
in the streets. The churches, hospitals. Stock Exchange, Government 
•offices, banks, clubs, and hotels are equal to those of many of the 
older towns in South Afnca. Both &lisbury and Bulawayo have 
municipalities ; and munic4»al authorities are doing excellent work 
in the shape of road-making, lighting, tree-planting, &c., as well as 
in the laying out of public parks. The railway from Beira reached 
Salisl^^ in May 1899. . . , 

Atf''omcient and mobile police force of a thousand Kurojieans, 
And three hundred native troops under Imperial o/licers, liavc their 
headquarters at Salisbury and Bulawayo, and detachments of these 
Ate placed at various outposts. In addition to gold, coal has l»een 
found in Rhodesia in various jiarts, of excellent quality and in 
•considerable abundance. Good timber is found in the valleys, and 
oxoellont examples of locally made furniture and of wood for 
Saving have already been sent to England. In some parts of the 
country have been found ancient mins of extreme iuUTest, especi- 
ally those of Zimbabyc, near Victoria. At these various ruins, 
implements and ornaments, some of them in gold and of great 
antiquity, have been discovered. 

Northeni Rhodesia is divided into two territories — North- 
Eastern and North-Western Rhodesia — and is administered by 
the Britisli South Africa Company under the Orders in Council of 
1899 and 1900. There is a separate administrator for each 
territory, the headquarters of the former administration being 
^t Fort Jameson, and of tlie latter at Loalui. The country, 
although more tropical than Southern Rliodesia, is, for the ^oater 
|iart, a continuation of the high and healthy South African 
plateau, which extends from the Karroo in Cayie Colony through 
Southern Rhodesia iind north of the Zambezi. The territories 
are lielicved to bo highly mineralized, and valuable do{>osits of 
•copper have alrea(W been dis(‘<ivered, and are being developed. 
The Afrituin Traijs-Continental Telegi’aph line has been constructed 
through North-Eastern Rhodesia, and the y)ro]ioscd Capo to Cairo 
Railway will, after leaving Victoria Falls on the Zambezi river, 
pass through North-Western and North-Eastern Rhodesia to the 
northern border at Lake Tanganyika. 

Authorities.— E. F. Knight. Jthodeda of T’o-rfay.— B rvck. 
ImpressionH of Hottlh Africa^ — T. II. Bent. Jiuined Cities of 
Motshonaland. — F. C. Selous. Sunshine and Stonn in llhodesia, 
— Pbatt. Leadiihg Points in South African History, 

(a. 1*. u.) 

Rhondddf an urban district and coal -mining 
locality of Glamorganshire, Wales, crossed by the river 
Bhondda, a right-bank tributary of tlie Tatf, and sejiarated 
on the east by the Rhondda-fach river from the parlia- 
mentary borough of Merthyr Tydfil. Population (1891), 
88,351 ; (1901), 113,735. 

Rh6f10f a department of south-eastern France, trav- 
•ersed by the Cevennes Mountains and watered by the 
•Sadno and by the RhCne, two rivers uniting at Lyons. 

Area, 1104 square miles. The population, 741,470 in 1881, had 
increased to 836,157 in 1901. The births in 1899 were 15,998, of 
which 2143 were illegitimate ; deaths, 17,662 ; niarriagos, 6236. 
There wore in 1896, 1207 schools, with 91,000 pupils, not more than 
1 per cent, of the population being illiterate. Out of 61 u, 090 acres 
of land cultivated in 1896, 321,100 acres were plough-land and 
74,100 acres vineyards. In 1899 the wheat harvest was valued 
at £686,000 ; rye, £84,000 ; oats, £104,000 ; x»otatoe8, £296,000; 
vines, £1,120,000. The live stock in 1899 iueduded 16,880 horses, 
90,120 cattle, 38,100 sheep, 24,470 yiigs, and 29,280 goats. Mining 
in 1898 yielded 32,400 metric tons of coal and 310,000 tons of 
copper, from the mines of Chessy. The metal industry turned out 
in 1898, 17,000 metric tons of cast-iron, 450 tons of iron, and 3100 
tons of steel, of the total value of £58,000. The department is, 
however, mainly engaged in textile industries. Tarare manufac- 
tures muslins ; Ample, pins and cottons ; Thizy, linens. Lyons 
shares with St fitienne the monopolv of the silk manufacture, the 
value of the annual production of velvets and ribbons of this second 
city of France amounting to 20 millions sterling. Lyons, the 
capital, had in 1901, 453,145 inhabitants. 

RhdnOp a river of France, rising in Switzerland in the 
Rh6ne glacier, between the Furka and Grimel peaks of 
the St Gothard mass. It flows generally south-west and 
west, though with many windings, through Switzerland 
and esistern France to its confluence with the Sadne at 
Lyons, where it turns south to the Mediterranean. The 
following particulars with regard to the navigation of the 
RhOno are taken from the Statistiqvs cfo la Navigation 
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Interimre, 1901. The figures are those for 1900. 'Fhe 
tonnage includes wood floated. The Rhone is ofticially 
classed in three sections :—(l) From the Swiss frontier 
to Lyons, 96 miles, mean depth 3*28 feet, crossed by 20 
bridges. This includes the so-called flottable part betwei*ii 
the Swiss frontier and Parc, a distance of 25 miles, but in 
which the trafiic is nil. Number of boats, 8469 (of which 
8271 in descent); total tonnage of merchandise carried, 
197,402. In this section the boats come down laden, but 
are usually drawn up empty by horses. (2) Lyons to 
Arles, 178 miles, mean depth 5 ‘25 feet, crossed by 29 
bridges. Number of boats, 4628 (of which 3108 in descent); 
total tonnage, 580,423. (3) Arles to the sea, 30 miles, 

depth 6*56 feet; boats 1607 (902 in descent); total 
tonnage, 328,733. Petit Rhdne, 38 miles, mean dex^th 
5*25 feet, boats 53 (all in descent) ; total tonnage, 4725. 

The Sa6ne is classed between .Tonvello and Lyons; 
total length 260 miles, in two sections, each comx)ri8ing 
two sub-sections: — (1) Jonvelle to Gray, 61 miles; Gray 
to St Jean-de-Losnc‘, 40 miles ; total, 101 miles. Of this 
the X)art between Jonvelle and Corre, 7 miles, is classed 
BA flottable, but is without trafiic, while of the x>art classed 
as navigable, a length of about 20 miles to Corre is xn acti- 
cally abandoned. From this place the Saone is canalized. 
Mean deptli 6*56 feet, crossed by 53 bridges ; number of 
boats 2785 (1879 in descent); total tonnage, 501,624. 
(2) St Jean-de-Losne to Verdun 27 miles, Verdun to 
Lyons 104 miles, total 131 miles, crossed by 50 bridges, 
mean depth 6*56 feet, number of boats 6914 (5277 in 
descent); total tonnage, 814,858. The traffic from lie 
Barbe across Lyons to the lllionc comj)rised 4560 boats 
(3377 in descent); total tonnage, 617,215. 

Statistique de la Navigation Jnt6ricnre (Minislero dcs Travaux 
Publiquos), 2 vols. 4to, Paris, 1901. 

Rhyip a seaside resort of North Wales, at the e.nd of 
tho Vale of Clwyd, about lialf-way Ixjtweon Chestt)r (30 
miles easlr-south-east) and Bangor. It is visited for its fine 
stretch of sands and its dry and bracing air. Its other 
attractions • inbrace an csxdanade a mile long, golf links, 
and a x>i«r 700 yards long. Tho Queen Alexandra 
Hosjatal w»xs oi^ened in 1002 by the Prince of Wales. 
Population (1891), 6491 ; (1901), 8473. 

Riboirdp a townBhix> of Sx)ain, in the province of 
Corunna, on tlie extreme south of Uie XR^niusula formed 
by tho river of Muros y Noya and the estuary of Arosa. 
It lies in a hilly country, abounding in wheat, wine, fruit, 
fish, and game. Its port is Santa Eugenia de Bibeiro, ou 
the Arosa estuary. The church and x>arisli buildings are 
not worth notice. Tlio population, chiefly occuiiied in 
agriculture, rearing of cattle, and fisheries, was 10,352 
in 1887, and 10,700 in 1897. 

Ribotp Alexandre F6Hx Joseph (1842- 

), French statesman, was born at 8t Onier ou 

7th February 1842. After a brilliant career at tho Uni 
versity of Paris, when^ he was laureat of tho Fa(;ulty of 
Law, he raxudly made his mark at the bar. II o was 
secretary of the Conference of Advocattjs and one of tin* 
founders of the SociAte de legislation covijutree, I)uring 
1875 and 1876 he wtis successively director of criminal 
affairs and secretary-general at the Ministry of JiLstict?. 
In 1877 he made his entry into iiolitical life ]>y the 
coaspicuous jiart lie jdayed on the Committee of Legal 
Resistance during the Broglie ministry, and in tlie follow* 
ing year ho w*as returned to the Chamber as Moderate 
liopuhlican iiHimber for Boulogne, in his native deiiartiiHUit. 
of Pos-de-Calais. His impassioned yet reasoned eloquence; 
gave him an influence wliich w^as increased by his articles 
in the Parlcinent, He devot€*<l himself esx»ccially to 
financial questions, and in 1882 was rcjiorter of the 
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budget Ho became one of the most prominent opponente 
of the Kadical party, and distinguished himself by his 
attacks on tlie shortlived Qambetta ministry. Notwith- 
*standing his dislike to the policy of colonial expansion he 
yet joined hands with M. Cl^menceau, with whom he 
shared the chief jMirt in the overthrow of Jules Ferry. At 
the general election of 1885 he w’as one of the victims of 
the Kepublican rout in the Pas-de-Calais, and did not re- 
enter the Chamber till 1887. After 1889 he sat for St 
Omer. He was a determined opix)iient of the Boulangist 
movement; and, alarmed by its menace to the existence 
of the llepublic, ho became a convert to the policy of 
}i(j}>ab1ican concentration. lie entered office in 1890 as 
foreign minister in the Freycinet Cabinet. He had an 
intimate acquaintance and symi)athy with English institu- 
tions, and his only imblishod works — an address, Biographie 
de Lord Erskiiie (1866), and ittude mr Vacte du 5 avril 
1873 pmir Vtitablismnjent d^une caur mpt^eme de justice en 
Angleferre (1874) — ^both deal with English questions; but 
he gave a fresh and highly important direction to French 
l)olicy by the understanding with llussia, which was declared 
to the world by the visit of the French llcwit to Cronstadt in 
1891, and which subsequently riiKsnod into a formal treaty 
of alliance. He rcitained Ids i)ost in the Loiibet ministry 
(February-Novemlxsr 1892), and on its defeat w'as entrusted 
with its reconstruction, remaiidng at the Foreign Office, 
and at the same time becoming president of the Council. 
In a few days fresh developments of tlic Panama scandal 
forced liim to drop some of his colleagues. In the new 
allocation of offices he himself took the ministry of the 
interior. The Government i*osigned in March 1893 on 
the refusal of the Chamber to accept the Senators amend- 
ments to the budget. On the election of Fdlix Fauro 
as president of the Republic in January 1895, M. Ribot 
again became premier and minister of iinanco. By the 
irony (»f fate it was the opponent of French eximnsion in 
Tongking whose ] premiership saw Madagascar addc’d to 
jKPSsessions of France ; but this expedition had been 
decided long before, and M. Ribot himself had, in the 
preceding year, been ] president of the cornmission des 
credits for that purpose. On 10th June he was able to 
imike the first announcement of n deliidte alliance with 
Russia. Internal politics centred round the Carmaux 
strike. On 28th October the premier’s action w'as ap- 
jproved by the Chamber ; but two days later the Gtpvern- 
ment vras defeated on the question of the Chemins de fer 
du Sud, and resigned office. The real rt^ason of its fall 
w'lis the mismanagement of the Madagascar expedition, 
whose cost in men and money exceeded all expectations, 
and the alarming social conditions at home. M. Rilait 
w^as elected, at the end of 1898, president of the important 
commission on education, a ‘post for which he was peculiarly 
fitted by his practical experience as professor at the ^cole 
des sciences politufues. His staunch Republicanism did 
not deter him from an alliaru^o with the forces of reaction 
and CmsarLsm against M. Waldeck-Rousseau ; but at the 
general election of 1902, though he himself secured re- 
election, his iK}licy suffered a severe check. 

Rlbol^ Theodule Armand (1839 ), 

French psychologist, was born at Guingainps, 18th 
December 1839, and was educated at the Lyc4e de St 
Brieim. In 1856 he began to teach, and was admitted <o 
the Ecole Normale 4SuiPerieure in 1862. Ho was made 
sub-professor of philosophy in 1867, and Doctor of Letters 
in 1873. In 1865 he accepted the chair of philosophy 
at the Lyo6e de Vesoul, three years later removing to the 
corresponding chair at Laval, where he remained till 1872. 
In 1885 he gave a course of lectures on “ Experimental 
Psychology ” at the College of France. In 1887 he was 


I C A S O L I 

decorated with the Legion of Honour. His thesis for his 
doctor’s degree, republished in 1882, Meredith: etucKs psycho- 
logique^ is his most important and best known book. 
Following the experimental and synthetic methods, he has 
brought together a large number of instances of inherited 
})eculiaritie8 ; he pays particular attention to the physical 
element^ of mental life, ignoring all spiritual or non-material 
factors m man. In his work on La Fsydwlogie anglaise 
contemporaine (1870), he shows his sympathy with the 
sensationalist school, and again in his translation of 
Herbert Spencer’s Principles of PsycJwloyy, Besides 
numerous articles he has written on Schopenlmuor and on 
the contemporary psycholo^ of Germany, also four little 
monographs on Les Maladies de la nUnmire (1881), De la 
Volonte (1883), De la Personalite (1885), and La Psycho- 
logic de Vattention (1888), which supply useful data to the 
student of mental disease. As the editor of La Bew^ 
phUosoiihiqney a periodical which he himself founded, he 
has had a useRil inffuenco in encouraging the scientiiic study 
of psychology. 

Ricasoii, Bettino, Baron (1809 - 1880), 
Italian statesman, was born at Broglio, 19th March 1809. 
Left an orphan at eighteen, with an estate heavily 
encumbered, ho was by s][xicial decree of the grand duke 
of Tuscany declared of age, and entrusted with the 
guardianship of his younger brothers. Interrupting hLs 
studies, he withdrew to Broglio, and by careful manage- 
ment disencumbered the family jiossessioiis. In 1847 he 
founded the journal La Pairia^ and addressed to the 
grand duke a memorial suggesting remedies for the 
difficulties of the state. In 1848 he was elected Qonfa- 
loniere of Florence, but rtNsigned on account of the anti- 
Liboral tendencies of the grand duke. As Tuscan 
minister of the interior in 1859, he promoted tlie union of 
Tuscany with Piedmont, wffiich took place on 12th March 
1860. Elected Italian deputy in 1861, he succeeded 
Cavour in the prerniersliip, and iqK)n acquiring persona) 
experience of the Southern provinces, abandoned his 
regionalist ideas in favour of a thoroughly unitary pro- 
gramme. As premier he admitted the Qaribaldian volun- 
teers to the regular army, revoked the decree of exile 
against Mazzini, and attempted reconciliation with the 
Vatican ; but his efforts wore rendered ineffectual by the 
wm possvmus of the jxipe. Disdainful of the intrigues of 
his rival Rattazzi, ho found himself obliged in 1862 to 
resign office, but returned to iK)wer in 1866. On this 
occasion he refused Napoleon TTI.’s offer to cede Venetia to 
Italy on condition that Italy should abandon the Prussian 
Alliance, and also refused the Prussian decoration of the 
Black Eagle because Lamarmora, author of the alliance, 
was not to receive it. Upon the departure of the French 
troops from Rome at the end of 1866, lie again attempted 
to conciliate the Vatican with a convention, in virtue of 
which Italy w^ould have restored to the Church the pro- 
perty of the suppressed religious orders in return for a 
gradual payment of £24,000,000. In order to mollify the 
Vatican he conceded the exequaim to forty-five bishoixs 
inimical to the Italian ri^gime. The Vatican accepted hi» 
profiosal, but the Italian Chamber proved refractory, and, 
though dissolved by Ricasoli, returned more hostile than 
before. Without waiting for a vote, Ricasoli resigned office 
and thenceforward practically disappeared from political life, 
aj^aking in the Chamber only upon rare occasions. He 
died at Broglio on 23rd October 1880. His private life 
and public career were marked by the utmost integrity and 
by a rigid austerity, which earned him the name of the 
“ Iron !^on.” In spite of the failure of his ecclesiastical 
scheme, he remains one of the most noteworthy figures of 
the Italian Risorgimento. (h. w. s.) 
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Rlehardsorif Henry Hobson (183S-1886), 

American architect, was bom in the parish of St James, 
Louisiana, 29th September 1838. He graduated from 
Harvard College in 1859, and the same year wont to 
Paris to study architecture, where ho was admitted a 
member of the ficole des Beaux Arts. After his return 
to America he oi)ened an office in Now York, and was for 
eleven years (1867-78) in imrtnership with Mr Charles 
Gambrill, when he removed to Brookline (Boston), Massa- 
chusetts, where he resided till his death, 27th April 1886. 
His first commission (1866) was to design a church in 
Springfield, Mass. Thereafter he rose rapidly in his 
profession, and at the ago of thirty -four (1872) was 
appointed the architect, after comiKJtition, for Trinity 
Church, Boston, of which Phillips Brooks was the rector. 
The building was dedicated in 1877, and is generally con- 
sidered to 1)0 his masterpiece and the best example of 
ecclesiastical architecture in the United States. The 
style of the building, constructed of yellowish-grey granite 
trimmed with rod sandstone, is — like much of Kichardson^s 
work — strongly inttuenced by the Romanesque of the South 
of Franco ; while the massive square tower in the centre, 
l)erhaps the dominating feature, was suggested by the 
tower of Salamanca. Among his other buildings are the 
Court House in Pittsburg (which he himself considered his 
most successful work), the Brattle Square Church in 
Boston, Sever Hall at Harvard, the town-hall, railway 
station, and library at North Easton, Mass., and the 
City Hall, Albany, N.Y. He also designed the Field 
Building, Chicago, the Cffiaml)cr of Commerce, Cincinnati, 
and a number of privait) residences. (For his place in the 
development of architecture in America see the article 
Architecture in volume xxv. of this work.) His qualities 
as an artist have been summarized by an admiring critic 
and biographer (Mrs Sclmjdcr van Ronssalacr, in Henry 
Hobson Rktuirdson and his Works\ as strength, clearness, 
breadth in treatment, imagination, and a love for massive 
dignity of as])ect and often for romantic eflect. He 
married, in 1867, Miss Julia Corham Hayden, of Boston. 

Richepin, Jean (1849 ), French poet, 

novelist, and dramatist, was born at Me<lca (Algeria), 
4th February 1849. His youtli gave evidence of brilliant, 
if somewhat imdLscipliiied, powers, for which he found 
physical vent in ditfereut directions — first as a franc 
tireur in the Franco-German War, and afterwards as 
actor, sailor, and stevedore — and an intellectual outk't 
in the writing of ])oenis, plays, and novels which vividly 
reflijcted his erratic but unmistakable talent. A play, 
Vfltoile^ written by him in collaboration with Andr6 Gill, 
was produced in 1873; but Ptichepin was virtually 
unknown until the ])ublication, in 1876, of a volume of 
verse entitled (JJianson des Gaeu^, whose outsjKjkenntiSs 
resulted in his l)oiug imprisoned and fined for outraye 
aux fnmurs. The same quality lias characterized his suc- 
ceeding volumes of verse: Les Caresses (1877), Lcs Blas- 
pftenies (1884), La Mcr (1886), Mes Pantdis (1894), La 
Bambarde (1899). His novels have devclojicd in style 
from the morbidity and brutality of Les Moris bizarres 
(1876), La Glu (1881), and U Pav4 (1883), to the 
more ^oughtful jxsychology of Madame A.ndr4 (1878), 
Sophie Monnier (1884), C^arine (1888), Z^J/W(1893), 
Grandes Amowreases (1896), and JjOffihasse (1899), and 
the more simple portrayal of life in Miarha (1883), Les 
Braves Gem (1886), Trvmvdailles (1890), Ial Misdoqve 
(1892), and Flamhoche (1895). His plays, though 
occasionally marred by his characteristic proneness to 
violence of thought and language, constitute in many 
respects his best work. The most notable arc Na^m 
Sahib (1883), Monsieur Scapin (1886), Le Flihustier 
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(1888^, Par le Glaive (1892), Vers la Me (1894), Le 
Chemineau (1897), Le Chien de Garde (1898), Jxs 
Truands (1899), La Reine de Tyr (1900), La Cavalihe 
(1901). 

Rich Hill| a city of Bates county, Missouri, U.8.A., 
on the Osage river, at the intersection of the Kansas 
City, Fort Scott, and Memphis and the Missouri Pacific 
railwiiys, in the western part of the state, at an altitude oi 
7 84 feet. It is in a coal-mining region, and has varied manu- 
factures, including zinc smelting, flour milling, and cigar 
making. Population (1880), 36; (1890), 4008; (1900), 
4053, of whom 255 were foreign-born and 61 negroes. 

Richmond^ a parish and, since 1890, municipal 
liorough in the Kingston division of Surrey, England, on 
the Thames, 10 miles west of the City of London by rail. 
The borough now includes Kew, Petersham, and North 
Sheen. In 1894 a footbridge and lock were opened. A 
new church has been erected ; also a new theatre and opera 
house, and a town-hall in the Elizabethan Renaissance 
style, which cost, with some adjoining pleasure grounds, 
£24,000. The famous view from the top of Richmond 
Hill is secured to the public by an agreement, .sealed 7tli 
February 1896, between the corporation and the trustees 
of the Earl of Dysart, by an Act of Parliament of 1 902, 
and by the acquisition in the* same year, by the London 
County Council, with tJie assistance of the borough r)f 
Richmond and other iuteriisted local authorities, of the 
!Marble Hill lilsbite and other property on the Middlt*.sex 
shore. Population (1881 ), 19,066 ; (1891), 26,875; (1901 ), 
31,677. 

RiChlVlOndi a city of Indiana, U.S.A., cajiital of 
Wayne county, on a branch of the river Whitewater, ainl 
on the Grand Kajads and Indiana and the Pittsburg, Cin- 
cinnati, Chicago, and St Louis railways, in the (^astern 
part of the state, at an a.ltitu(l<5 of 902 feet. Th(^ city is 
divided into seven wards, has a good water supply and 
«lraina.ge system, and has natural gas. It is in a rieli 
farming region, and has considerable trade and nuinulae- 
tures of varied cluiractcr. It is the sitis of Eailham 
Cidlege, which in 1899 had a faculty numlxiriiig 15 and 
was attended by 228 students, about half «)f whom ucre 
women. Population (1890), 16,608; (1900), 18,220, of 
whom 1467 were foreign -born and 1009 negroes. 

Richmondp a city of Kentucky, U.S.A., cajiital 
of Madison county, a little cast of the (*eutre of tli(* 
state, on the Louisville and Nasliville Railroad, at an 
altitude of 926 feet. It is in an agricultural region, 
devoted to the cultivation of tobacco and the raising of 
fine horses. It contains Cetitj*al l’ni\(*rsity, a Itebytcrian 
institution, ojxjned in 1874, w'liicli had, in 1899, a faculty 
of 77 and was attended by 811 students, 145 of whom 
were women. Population (1880), 1424; (1890), 5073; 
(1900), 4653, of whom 52 were foreign-born and 2087 
negroes. 

Richltiondi the chief city and capital of Virginia, 
U.S.A.,on the north bank of tlie river James, near tin* head 
of navigation and at the foot of thii falls. The city sprcjids 
over a group of hills, on which it is laid out in a fairly 
regular plan, and is divided into six wards, wlii(!)i, instead 
of being numV)erod, as in most cities, have riM cived names, 
Clay, Jackson, Jefierson, Madison, Marshall, and Monroe. 
The water- w^orks, which j»umi> th(5 supply from the ; i\t*r, 
and the gas-works are owrud by the city. It is s<*wered, 
and its business streets are paved with granite blocks, 
while its residential streets arc in the main macadamized. 

The city has five railways, th(j Atlantic Coast Line, tlie 
Chesaijeake and Ohio, the Uiclmiond, Fredericksburg, aud 
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Potomac, the Seaboard Air Line, and the Southern. The 
large commerce by sea which Bichuiond enjoyed before 
the Civil War has in great part disapjieared, but its jilacc 
has IxMsn taken by traffic by rail and by manufactures, in 
which the city has Ixsen aided by the fine water-power in 
the falls of the James. In 1900 Kichmond contain^ 763 
manufacturing establishments, vritli a total ca])ital of 
J!|?20,848,620. They employed 16,692 hands, and the 
product was valued at $28,900,616. Of this large total, 
the manufacture of tobacco made 11101*0 than one-third, or 
$10,537,803, which illustrates the importance of the place 
as a tobacco market. Other manufactures of iinjxirtance 
were boots and shoes, flour, fertilizers, and foundry and 
machinc-shoj) jiroducts. llichmond is the seat of llich- 
mond College, a ilaptist institution oiiened in 1832. In 
1899 it liad a faculty of 17 and was attended by 262 
students. Womans College, of the same denomination, 
ojiencd in 1854, had in 1896-97 a faculty of 19, and was 
attended by 205 students. The assessed valuation of real 
and |)ersonal projjerty vras, in 1899, $69,552,821, the net 
debt of the city was $6,856,604, and the rate of taxation, 
$18 00 jier $1000. Population (1890), 81,388; (1900), 
85,050; of whom 2865 w'ere foreign-born and 32,230 
negroes. 

Richmondi Sir William Blake (1842- 

), English painter and decorator, was bom in Tjondon 

on 29th NovemlM5r 1842. At the age of fourteen he entered 
the Iloyal Academy schools, wdiere he worked for about 
three years ; but he w^as also guided in his art education 
by the tciiching of his father, Oeorge^ Richmond, U.A., 
and by th(i advice of John lluskin, who took much in- 
terest in his career. A visit to Italy in 1859 gave him 
siiecial opportunity for studying the w'orks of the old 
masters, and had an imi^ortant effect u|K)n his develop- 
ment. His first Academy ])icture was a portrait group, 
exhihltcd in 1861 ; and to this succeeded, during the next 
three years, several otlier inctures of the same class. In 
1865 ho returned to Italy, and 8])ent four years there, 
living chiefly at Rome. To this jieriod belongs the largt? 
canvas, “ A Procession in Honour of Bacchus,” which he 
exhibited at the Academy in 1869 when he came back to 
England. A visit to Algiers followed in the winter of 
1870; in 1882 and 1883 he travelled through C recce and 
the Aegean Isles ; and in 1885 went to Egypt, making on 
each occasion a great numl>or of studies of the local scenery 
and arcliitecture. His picture, “ An Audience at Athens ” 
(sec Platt?), w'as exhibited at the Qrosvenor Gallery in 
1885. Ho became Slade professor at Oxford, succeeding 
Ruskiu, in 1878, but resigned three years later. He was 
elected an Associate of the Royal Academy in 1888, and 
Royal Academician in 1895; he received the degree of 
D.C.L. in 1896, and a knighthood of the Bath in 1897, 
and lias held the office of j)rofessor of painting to the 
Royal Ac^idcmy. His pictures have always l)cen dis- 
tinguished by notable qualities of design and by sound 
knowledge of the human form, and his portraits by 
elegance and refinement ; but jKsrhaps his highest ca^iacity 
api)ears in his decomtivo w’ork. His most conspicuous 
achievement, in this branch of art is the internal decoration 
and the gloss Mosaics of St Paul’s Cathedral. Sir William 
Richmond has, it sliould be added, taken a keen interest in 
social questions, imrticularly in smoko-prevention in London. 

Richter, Eunm (1839- ), German politician, 

was bora on 30th July 1839 at Diisseldorf. After attend- 
ing the universities of Bonn, Heidelberg, and Berlin ho 
entered the Government service, being stationed in his 
native^ town. In 1864 he was chosen burgomaster of 
Neutrfed ; but ho was already known for his Liberal opinions, 
and the Government refused to conffim the appointment. 


He was heraupon transferred to Bromberg, in East* Prussia, 
which to an inhabitant of the Rhineland was the worst 
form of exile, and in consequence he resigned his place in 
the public service. He now went to Berlin, where he 
eani^ his living as a journalist. He had already pub- 
lished a ])amphlet advocating the freedom of public- 
houses from the control whether of gilds or the police, 
and was the most consistent advocate of those doctrines of 
laissezfaire and individual liberty which the Germans call 
MancImUrthmi. He was also keenly interested in the 
attempts made at that i)eriod to create co-o|)erative societies 
among the working men, and wrote a work on co-operative 
stores. It was not long btifore he came into conflict with 
the Government ; an electioneering jmmphlet published 
in 1867 was confiscated; he was put on his trial but 
acquitted. In 1867 lie was elected a member of the 
newly-formed Reichstag, and in 1869 of the Prussian 
Parliament. He soon became one of the most influential 
politicians in Germany. No one was more assiduous in 
his attendance or more frequent as a sjioakcr; endowed 
with great fluency and an admirable memory, quickness 
in rejoinder, and a very great knowledge of affairs, and 
es])ccially of linancial matters, he at length became the 
most ox})cricuced member of Parliament in Germany. A 
iiiombcr of the Progressive party, in 1880 one of the 
founders, and eventually the leader, of the Freisinnige^ 
lie was always in opjxisition. Next to Windthorst (y.v.) 
he was Bismarck’s most dangerous opjioncnt. After the 
great change of jxjlicy in 1878, for a time his influence was 
a great iinjiediment to the Government; as a consistent 
adherent to free trade, he was the leader of the op()osition 
to the introduction of protection, to the new Colonial 
fK)1icy, and to State Socialism. It was after 1880 that he 
raised the cry Bismarck muss fort. He always took a 
great ]iart in debates on the military and naval ostablisli- 
ments, in vain op|)osing the constant increase of army and 
navy. It was his refusal to support the Government 
l)ro]K)sals in 1893 for an increase of the army which led 
to the break up of his party ; he was left with only eleven 
followers; and except among the middle class of Berlin 
and some other Prussian cities, the old Radical party, of 
which he was the chief representative, from that time had 
little influence in the country. Though a bitter enemy 
both to Clericalism and to Socialism, it is to his credit that 
he had so much faith in the justice of Liberal principles 
that he never was led to sup|)ort the exceptional legislation 
by which the Prussian Government and the German people 
attempted to crush opinions with which they did not agree. 
He was equally active as a writer. Since 1882 he has 
been editor of the Freidnnige Zdtung ; of his numerous 
brochures the most successful was his attack on Socialism, 
entitled Der sodalistische Zukmfts-Staat^ a clever and 
successful satire on the Socialist State of the future. This 
has been translated into English. He also wrote much 
on Prussian finance, and under the title Das pclitischc 
il, B^ C Buck compiled a very useful political handbook for 
Radical voters. He also published reminiscences of his 
youth {Jugend-Erinnerungen\ and two volumes of parlia- 
mentary reminiscences (/m alten Reichstag), 

Rlchtorp HAnS (1843 ), Hungarian musical 

conductor, born at Raab, 4th April 1843, was the 
son of the Domcaix^llmeister there and of his wife, 
wJc Josephine Csazinsky, the first Viennese Venus in 
Tannhdicser, Naturally, the offspring of this cou]>lc was 
musical. Young Hans sang either soprano or alto in the 
Cathedral choir, according to requirement, and occasion- 
ally played the organ. But his public d4but was made 
as a drummer in Haydn’s Faukenmesse, In 1853, at 
the age of ten, he ap|)eared in a concert as pianist in 
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Hummers E fiat quintet; and in 1854, after his father’s 
death, went to the Lowenburg Convikt (where {Schubert 
was ^ucated) in Vienna, and there became chorister in 
the Court Chapel For five years from 1860 Richter 
studied under Heissler and Sechter in the Vienna Con- 
servatorium, and the horn under Kleinecke. A year and 
a half after his first lesson he became homist in the old 
Kfimthnerthor Theatre at £3 a month. Meanwhile he 
had devoted time to conducting. His orchestral post he 
resigned in 1866 on being appointed copyist to Wagner, 
then living at Triebschen, near Lucerne. There he copied 
Dvr Meistersinger, In December of the following year 
Von Bulow induced him to go to Munich, where he 
actually sang the jmrt of Kothner in the 6th performance 
of Die MeiBterdnger, It was not till August 1868 that 
Richter made his first appearance as a conductor, at the 
Hof Theater, Munich (where he had just been appointed), 
in William Tell; but in the next year he resigned this 
j30st, went first to Paris, then to Brussels, and finally to 
Triebschen, where he copied Det' Ring dee Nibelimgen 
In April 1871 Richter took up his new duties as conductor 
of the Hungarian National Opera at Budapest, where 
he remained four years, until he began in May 1875 his 
long connexion with the Vienna Opera, which terminated 
only with the century. Tn the same year Richter directed 
the rehearsals and performances of Der Ring at Bayreuth, 
and in 1877 j>aid his first visit to England to conduct 
the Wagner Festival at the Albert Hall There in 1879 
he founded the Richter Concerts; in 1885 he became 
conductor of the Birmingham Triennial Festival, and was 
created Mus. Doc. Oxon. hmorie caned. In 1882 Richter 
also conducted a famous series of performances of Wagner’s 
works (including the first in England of Die Meietereimfei' 
and Tristan) at Drury Lane, and some years afterwards 
l>ecame conductor of the ITall4 Orchestra in Manchester. 
That Richter must be considered one of the most richly 
gifted and the most ex|K3rienced of modern conductors is 
universally acknowledged. In the works of Beethoven and 
Brahms his surpromacy is unchallenged, while as a Wag- 
nerian conductor few have reached his level 
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RIcottIp Maffnani Cesara (I822 ), 

Italian general and knight of the Annunziata, was born 
at Borgo Lavezzaro on 30th June 1822. As artillery 
lieutenant he distinguished himself and was wounded at 
the siege of Pescluera in 1848, and in 1852 gained 
further distinction by the courage with which he sought 
to prevent the explosion of a burning powder magazine. 
After serving from 1856 to 1859 as director of the 
Artillery School, he took part in the war against Austria, 
and commanded the 5th division at the battle of San 
Martino. In the war of 1866 ho stormed Borgoforte, to 
open a passage for Cialdini’s array. Upon the death of 
General Govono in 1870 he was appointed minister of 
war, and after the occupation of Rome bent all his 
efforts to army reform, in accordance with the lessons of 
the Franco-German War. He shortened the period of 
military service ; extended conscription to all able-bodied 
men ; created a permanent army, a mobile militia, and a 
reserve ; commenced the renewal of armaments ; and placed 
Italy in a position to put 1,800,000 men on a war footing. 
Ricotti fell from power with the Right in 1876, but 
returned to office with Depretis in 1884, and amended his 
previous scheme of reform. Resigning in April 1887, he 
took little part in public life until 1896, when, after the 
battle of Adowa, he was entrusted by Eang Humbert 
with the formation of a Cabinet. Having constructed his 
ministry, he made over the premiership to the Marquis di 
Rudini, retaining for himself the portfolio of war, and 
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seeking to satisfy jiopular demands for the reduction of 
military expenditure by consolidating the tactical structure 
of the army without weakening its fighting power. 
Rudini, however, finding that Ricotti’s ideas, which he 
himself shared, were not acceptable in the highest quarters, 
obliged him to resign office. His prestige as creator of the 
modern Italian army remained unimpaired, and his views 
on army consolidation enjoyed a largo measure of technical 
and public favour. 

Riesa^ a town of Germany, on the Elbe, 12 miles by 
rail north-north-west of Meissen, in the circle of Dresden, 
kingdom of Saxony. Tliere are 2 churches, a harbour 
with quays and a dockyard, rolling-mills and saw-mills, agri- 
cultural implement and other works, and sandstone quarries. 
’The most important shipping station on the Elbe in Saxony, 
Riesa is the lading- place for transmarine goods to and 
from Bavaria, and a mart for herrings, petroleum, coal, 
grain, &c. Population (1890), 9389 ; (1900), 13,492. 

RiflOa — A rifle is a musket with a grooved bore. The 
rifling of a firearm is the cutting away of the interior of 
the barrel or bore so as to form spiral grooves upon its 
surface. The objects of this spiral grooving arc to guide 
the projectile down the barrel, force it to turn upon its 
owm axis and impart to it a rotatory motion which it shall 
maintain during flight, and thus equalize any irregularities 
in its form or weight, and so lessen the tendency to depart 
from a straight line, and also in a measure to overcome 
atmospheric resistance. Rifling was invented about 1520, 
by Gas{>ard Kollner, a gunmaker of Vienna, according to 
some authorities; by Augustus Kotter of Nuremberg, 
according to others. In some cases the grooves were 
made straight, to admit a tight-fitting bullet and ndieve 
the effects of fouling; they wxtc more usually spiral. 
Parallel, half-round narrow grooves, probably two or more 
in num W, constituted the rifle in its most primitive form ; 
later, from three to twelve grooves were more common. 
The amount of turn varied in old rifles, from a half or 
three-quarters turn to one turn in two to three ft‘et. The 
form and depth of grooving also greatly varied. Rifles 
were at first used for amusement, and were not emj)loyed 
in warfare until about the middle of the 17 th century. 

Military Rifles. — Rifles were not generally used in the 
British army until 1855. There are, however, instances 
of their occasional employment in the 17th and 18th 
centuries, particularly by Continental nations, Tn 1631 
the Landgraf of Tlesse had a troop of riflemen. Ten years 
later Maximilian of Bavaria had stiveral troops armed with 
rifled arqucdnises. l/ouis XTII. armed his bodygmird with 
rifles. Napoleon withdrew the rifle from his trooi)s, to 
whom it Imd been issued during the wars of the Republic, 
nor did the French make any considerable use of it again 
until 1830, when the Chasseurs d’Orleans wi;re armed with 
it for the invasion of Algeria. The British learnt the 
value of rifles during the American War of IndcjKjndence, 
w'hen the Government subsidized Continental J dyers 
armed with rifles to ojipose the American l)ackwoodsmen, 
whose rifle-shooting was most deadly. 

It is interesting here to note the chief infantry firearms 
that preceded the modern military rifle. Thelmnd camion 
of 1471 was quickly sujierficded by the matchlock, whicli 
remained in use until the Commonwealth. About 1530 
the wheel-lock was first brought to England, but few weic 
supplied to English soldiers until the time of Charles 1. 
In the reign of James 1. some flint-locks were issued 
to leading regiments, and in the reign of William ill. 
they came into general use. From them was develojicd 
the renowned “ Brown Bess,” a flint-lock smooth bore, for 
a century and a half the regulation musket of the British 
Army. Thus the weapon that won at Waterloo was 
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of the same ty|)e as that which the British used at 
Ramillies and Blenheim. In the Brown Bess and similar 
military muskets the bullet was two sizes smaller than the 
bore, wrapped in a loosely-fitting patch which formed the 
cartridge ; the loading was therefore easy, whereas the 
muzzle-loading rifle with a closely-fitting ball was loaded 
with difficulty, iiarticularly when foul, and for this reason 
was not generally used as a weapon of war. Tlie Brown 
Hess had a high trajectory and a very low velocity, with 
an eflectivc range of under 200 yards. The percussion 
system was only gtsnerally ai»plied to the Brown Bess in 
1842, a quarter of a century after its invention, and after 
an elaborate test at Woolwich in 18ii4. In 1800 the 95th 
llcgiment (afterwards the lUfle Brigade) were armed with 
a weapon known as “Baker’s llifle,” which weighed 9^ 
Tlie Iwirrel was 2i feet long, its calibre 20 bore, with seven 
grooves making a quarter turn in its length. A small 
wooden mallet was at first supplied with this rifle to make 
the ball enter the barrel, and it was loaded with great 
dilfic-ulty. In 1826 Delvigne, a French infantry officer, 
invemted a breech with abrupt shoulders on which the 
.sjdierical bullet Wiis rammed down until it expanded and 
filled the grooves. The objection was that the deformed 
bullet had an erratic flight. In William IV.’s reign the 
Brunswick rifle was introduccnl into the British army. Its 
weight with l)ayonet was 11 Ih 5^ ozs. ; length of l)arrcl 

2 feet 6 inches; with two grooves making one turn in 
the length of th(5 Iwirrcl; weight of spherical belted bullet 
557 grs. ; diameter *696 inch ; charge of powder 2i drs. 
This rifle w'as not easily loaded, soon fouled, and shot 
wild In^yond 400 yards. 

In 1835 W. Greener produced a new expansive bullet, 
an oval ball, a diameter and a half in length, with a flat 
end, ])erforated, in which a cast metallic taper ])lug was 
inserted. The explosion of the charge drove the plug 
home, expanded the bullet, filled the grooves and prevented 
windage. A trial of the Onsencr bullet in August 1835, 
at Tynemouth, by a party of the 60th Kifles, proved suc- 
cessful. The range and accuracy of the rifle wore retained, 
while the loading was made as easy as with a smooth-bore 
musket. The invention w-as, however, rejected by the 
military authorities on the ground that the bullet was a 
compound one. In 1852 the Government awarded Minic, 
a Frenchman, £20,000 for a bullet of the same princi]>le 
adopted into the British service. Subsequently in 1857 
Greener w'as also awarded £1000 for “the first public sug- 
gestion of the princijde of expansiem, commonly called the 
Miniti principle, in 1836.” The Mini^ bullet contained an 
iron cu]) in a cavity at the base of the bullet. In 1851 a 
rifle musket of the Miuid pattern was introduced into 
the British army, and, though not generally issued, was 
used in the KafFro War of 1851, and in the Crimea 
at the battles of the Alma and Inkennan. Its weight 
with bayonet was 10 II) 8j ozs., length of barrel 3 feet 

3 inches, with four grooves, making one turn in 78 inches; 
charge of powtler 2i drs., and sighted from 100 to 1000 
yards. The form of its bullet was at first coiioidal, after- 
ivards changed to cylindro-conoidal with a hemispherical 
iron cup* In 1855 the Enfield rifle, having in a series of 
trials competed favourably with the Miiu6 and Lancaster 
rifles, was introduced into the British army; was used 
during the latter })art of the Crimean war, having there 
replaced the Mini4 rifle ()attern 1851 and the percussion 
musket 1852, and remained the general weapon of the entire 
infantry until the introduction of the breech-loader in the 
year 1867. This rifle weighed, with bayonet, 9 lb 3 ozs., 
with 39-inch barrel ; diameter of bore *577 inch ; three- 
grooved with one turn in 78 inches. It fired a bullet of 
cylindro-conoidal form with hollow base, weighing 530 
grains, made up into cartridges and lubricated as for the 


Mini4 rifle, adapted to this rifle by Pritchet^ who was 
awarded £1000 by the Government. Short rifles of the 
same pattern, with five-grooved barrels 2 feet 9 inches long, 
and a sword bayonet, were supplied to the 60th Rifles and 
to the Rifle Brigade. Two small carbines of the same 
principle were at this time introduced for the cavalry and 
artillery, also a rifled pistol. 

In 1854 Lord Hardingc, then Commander-in-Chief of the 
British army, sought the aid of Sir Joseph Whitworth, the 
first mechanician of the day, in considering the subject of 
rifling. After a long series of exj)criment8 the Whitworth 
rifle was produced with lioxagonal bore, *45 inch calibre, 
and with one turn in 20 inches. It was tried at Hythe in 
1857, and boat the Enfield rifle by 3 to 1, up to 1800 
yards upon a fixed rest. This trial and Whitworth’s 
experiments proved the advantages of a sharp twist, a 
smaller bore, and elongated projectile ; but Whitworth’s 
rifle was never adopted into the Government service, 
probably because the hexagonal rifling wore badly, and 
owing to the difficulty of equal mechanical perfection in 
all similar rifles and ammunition. Several improvements 
were subsequently made in the sighting, grooving, and 
some other details of the Enfield rifle. In 1855 a box- 
wood plug to the bullet was used. 

Between 1857 and 1861 four breecli-loading carbines 
were cxjxsrimentaJly introduced in the cavalry — viz., 
Hharp’s, Terry’s, Green’s, and Westley- Richards’. The 
general adoption of the breech-loading })rinci])le may be; 
said to date from 1867. The Prussians were the first to 
.sec its great advantages, and in 1848 had adopted the 
needle-gun breech-loader, afterwards so celebrated in the 
Danish war of 1864, against the Austrians in 1866, and 
against the French in 1870. In June 1864, and in 
Octol)er 1866, special military committees were a})pointed 
by the British War Office to consider and re})ort on brcech- 
loadirig arms, and proposals were invited from the various 
gunsmiths and manufacturers. Jacob Hnider’s method 
of conversion of the muzzle-loading Enfield to a breech- 
loader was first adopted, out of nearly fifty different pro- 
posals, and after laborious and protracted experiments, 
with the metallic cartridge-case improved in 1867 by 
(Colonel Boxer, R.A. All available Enfield rifles were 
thus converted, and new arms made with steel barrels 
instead of iron. Gimt Britain was the first Power to adopt 
for her army a breech-loading rifle with metallic cartridge- 
case, which effectually secured the perfect obturation of 
the breech. In 1866 France adopted the Cliassejiot rifle; 
in 1867 Bwedon the llagstrom, and Russia the Carte ; in 
1868 Italy the Carcano. All these were breech-loaders 
firing pajicr cartridges containing their own means of 
ignition. After further ex])criments by a fresh committee 
the Martini-Ileniy rifle was definitely adopted by the 
British Government in April 1871, with the short chamber 
Boxer-TTenry aminunition. This rifle was a combination 
of Martini’s block-action breech mechanism with Henry’s 
barrel of *45-inch calibre, firing a bullet of 480 grains 
from Boxer cases with a wad of wax lubrication at base 
of bullet, as proposed by Henry. The Henry rifling had 
seven grooves with one turn in 22 inches ; the lands and 
the centres of the grooves were contained in the same 
circle. In the same year Spain adopted the block-action 
Remington rifle, Germany the Mauser, Holland the Beau- 
mont, Italy the Yetterli, and Russia the Berdan II., all 
liolt- action rifles. AH these weapons had a calibre of 
about 11 millimetres (‘433 inch). 

The next stage in the history of military firearms was 
the introduction of the rc].)eating or magazine system. 
The Winchester rifle, an American invention, appeared in 
1867 as one of the earliest magazine rifles. This weapon 
was used by Turkey in the Russo-Turkish war of 1877-78, 
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and there proved the enormous advantage of the reijeatiiig 
or magazine rifle, owing to its largely increased rapidity 
of fire. Meanwhile, in 1886 the question of the best calibre 
for small arms was reo})ened in England. In June 1887 
the Small Arms Committee, after exjieriments with the 
small -calibre rifle invented in 1883 by Major liubiii, 
director of the Swiss Laboratory at Thun, recommended 
the small calibre for adoption into the British service. 
The essential features of Rubin's system were the employ- 
ment of a compound bullet with a hraden core in a copi>er 
envelope, and the use of a eoinpressed charge of black 
powder. In January 1888 a pattern of ■303-inch-calibrc 
rifle, rifled on the Metford system and with the im]jroved 
Lee bolt and magazine, was ajiproved for trial by British 
troops. The Metford rifling is as follows : — diameter of 
bore, *303'' ; depth of rifling, *004" ; width of lands, *023"; 
twist of rifling, one turn in 10" (left hand) ; radial grooves, 
7 in number. About 1862, and later, W. E. Metfonl had 
carried out an exhaustive series of experiments on Imllets 
and rifling. He invented the important system of light 
rifling, with increasing spiral with a hardened bullet. The 
Metford match rifle was prominent in all N.R.A. com- 
petitions from 1871 to 1891. Tn 1887 he laid down for 
the Small Arms (^Jommittec the projier proportions for 
the grooving, spiral, and cartridge chamber of the *303 
military rifle. This weapon proved satisfactory, and wah 
Anally adopted by the War Office as the Lee-Mctford Rifle, 
Mark I., in December 1888. It had a magazine of eight 
cartridges. In Deccmlier 1891 the Mark II. pattern w^as 
Anally approved, with a ten-cartridge magazine, a much- 
siinifliAed bolt, and many minor improvements. A 
magazine carbine, with barixl 21 inches long and a six- 
cartridge magazine, otherwise identical with the LtH‘ 
Metford Mark Jl., ^vas also ajqirovcd. The Lee-Metlord 
Mark II. rifle has been further im[)roved in its rifling 
to resist the wear of smokeless powder, and also in its 
bolt action, and is now knowm as the Lee-Eufield rifle, 
and under that name has bet'ii officially adoj)ted as the 
rifle of the British army. The number of grot»ves has 
been reduced from seven to five. Neither the Lee-Mctford 
nor the Lee-Enficld has increasing sj>iral grooves, ■which 
are found inconvenient for military arms from a manu- 
facturing point of view. 

The efficiency of tlie modern small-bore magazine rifle 
is largely due to the production and adoption of smoke- 
less nitro compound powder within recent years. Franco 
was the first country to adopt, about 1885, a smokeless 
powder wifh the IjcIh-I magazine rifle. It was known as 

Vielle ” powder, or “ Poudre B.” Since then smokeless 
explosives have been universally adopted in all small-bore 
magazine military rifles. After exhaustive and lengthened 
experiments the smokeless explosive known as “ Cordite," 
a composition of iiitro-glycerinc, gun-cotton, and iiiiiieral 
jelly, has been definilely ado]»tcd by the British authorities 
for the cartridges of the Lce-Metford and Lco-hhiAcld 
magazine rifles and other arms of the same calibre. In 
addition to its smokelcssness, it possesses the further 
advantages of being comj)aratively non-fouling, giving a 
much higher muzzle velocity, with a smaller charge, than 
black powder, owing to the greater amount of gas pro- 
•duced, and at the same time develo])ing lower maximum 
pressures, owing to its homogeneous chiiracicr. (For 
further information about explosives, see Propellants.) 

It is difficult to imagine how any further substantial im- 
provement can be effected in the range and trajectory of the 
modem magazine rifle, although its mechanism, rifling, and 
rapidity of lire may continue to he improved. Its great 
value in warfare and the effect of its high velocity, low' 
trajectory, long range, and smokeless ammunition on mili- 
tary tactics and strategy were fully demonstrated by the 


Boer war of 1899-1902. The lAje-Enfleld military 
rifle weighs 10 Il> 3i ozs. with liayonet ; is 4 feet 1*85 
inches in length (without bayonet), with a barrel of 
30*197 inches long ; *303 calibre, with five shallow grooves 
of increasing spiral with a left-hand turn of 1 in 10" ; tires 
a long thin nickel bullet wdth leaden core w'itli smoktOtiss 
cordite explosive from a solid metallic cartridge - case ; 
airries a ten-cartridge inagjizine with bolt -action and a 
cut-off that enables tlu^ rifle to b(; used us a single firer ; 
and is sighted up to 2800 yards. 

Match or Tanjet liijfe . — The sport or j»astime of 
target shooting has many times changed its character, 
owing to the steady improvement in the rifle and the 
difltTcnt ranges or distances at which sliooting is practised. 
Range usually governs the construction of tlie target 
rifle, long - range rifles not Iniiiig necessarily the best 
weapons for a short range of, say, 200 yards. Limitations 
— such as the amount of powder charge, weight of bullet 
and rifle — are also usually arbitrarily imposed in r)rder tf> 
encourage marksmen by starting all competitors on equal 
terms. The long-range niatcli rifU* is not the superior of 
the military rifle as a weapon, but as a scientifu; shooting 
instrument is the best small arm pn>dueed. The ordinary 
target rifle is a hybrid arm, combining the points of the 
long-range matcli, modern military, and best sjiorting 
rifles. The miniature niaUh rifle is a gallery WTai>oi}, 
adaj)ted for trick sliooting, for a beginner, or for short- 
range practice. 

The ]>astiine of rifle sliooting at fixed marks has been 
]>raotised eontiniiously in 8witz(‘rland from medimval times. 
A rifle club (“ISocitHe dc rharqiiebiise ct de la Navigation") 
lias existed continuously in Geiusva since 1474 ; and the 
“Schutzen-Gesollschaft der Sladt Zurich " since about Iht? 
same date. Jt is not ch*ar at what jK'riod l ifles su])erseded 
smooth-bores in j)racli(H*s of tlassi* clubs. From tlni 
beginning of the lOtli <*entury up to 1844 the rifle 
generally used in Groat Britain had a jiolygrooved barrel 
*630 inch in diameter, with s])lierieal Iwill, and tlic arm 
weighed from 11 to 15 lb. It was not tired in military 
fashion, but had a handle extending downwards Axed in 
front of the trigger-guard whic^h was grasj»e,d by the left 
hand, tlie left arm being steadied against the body. 
This method of shooting is still followed by Swiss and 
German riflemen. The Swiss and Ainerioans were formerly 
accredited as the Anest rifle* shots in the world, and are still 
Ane rifle sliols at medium ranges and with t hear customary 
conditions allow'ed. At long range's the*y arc beliinel the 
standard of shooting now ruling in Greiut Britain and licr 
(!olonies. Target shooting as a s])ort or business was rarely 
jiractised in Great Britain until affe*r the Grinie‘an war and 
the establishment of volunteer rifle*, corps. Ranges w'ere 
then obtained for juadiete. 'J’lu* inauguration of the 
“ National Rifle Associatiem ” in 18()() ojame'd a ne.*'v and 
most iinj)ortani era in the histe>ry and deivelo] uncut e)f the; 
rifle;. This admirable institutiem w'as e‘.-tabrishe‘d “fe>r the 
en(;ourage 3 nient of rifle corjes and tlie jiroinoiicm of rifle* 
shooting throughout Greeit Britain. ... As a national 
l>astimo to make the; rifle what the bow was in the days e>f 
tlie Plaiitiig(*nets, tlie familiar weapon of those who stand 
forth in the defence of the*ir country.” Tlie* N.JLA. has 
ideiitirie;el itself with tlie hisUiry of targe*t rille sliooting 
w'herover tlie English language has )»cne*traicd, and full 
information of such history Avill be; ioiind in its annual 
rejiorts. The first meeting eif the* N.lkA. was held at 
Wimbledon in 1860. The* first shot was fired by tm; 
Queen from a Whitworth rifle; on a macliiiie rest, at 4fK) 
yards, and struck tlie bull’s-eye*. The; Whitworth muzzle- 
loading rifle won many of the important prizes at this ami 
subsequent meetings prior to 1871. The use of this rifle; 
was, up to that date;, compulsory in the* final st-eige of tlie 
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Queen's competition, except in 1865-66-67. Its most 
important features, arrived at after exhaustive experi- 
ments, were a smaller bore of *450 inch, with an increased 
twist of rifling of one turn in 20 inches, and an elongated 
mechanically - fitting projectile. Long-range rifle con- 
struction is also largely indebted to Whitworth for the 
highly accurate and superior tools and processes introduced 
by him in this branch of manufacture. 

In 1866 and after, Metford's system of hardened ex- 
]ianding bullets and shallow rifling gradually superseded 
the mechanically-fitting system of Whitworth, and the 
Whitworth rifle gradually lost its position. 

In 1861 the Henry grooving for a cylindrical bullet, a 
modification of the Whitworth, first appeared. In 1864 
Itigby, with a five-grooved rifle and a mechanically-fitting 
bullet, tied with the Whitworth rifle in the preliminary 
rifle trial of the N.R.A. at 1000 yards, and in a subse- 
quent trial took the first place. In 1865 the Rigby rifle 
was consequently used in the second stage of the Queen's 
prize. Ry 1871 the Whitworth rifle had given place to 
th(i Metford system with hardened cylindrical bullets, 
shallow rifling, and increasing spiral. In 1867 the modern 
breech-loading rifle was first introduced, using a metallic 
cartridge containing its own means of ignition. The Met- 
ford system of rifling greatly assisted its development. 
In this year Rigby also produced his new model long- 
range rifle on the lines folic w'od by Metford. In 1869 the 
work of the Government Committee caused a great impulse 
to be given to experimental rifle manufacture, and the 
Henry barrel came well to the front when used as a 
breech-loader. In 1870 the Martini -Henry, the new 
service arm, won tin* duke of Cambridge’s prize, the 
extreme range in this competition being 800 yards. In 
1871 the Enfield-Snid<;r breech-loader replaced the Enfield 
muzzle-loader, and the Martini-Henry replaced the Whit- 
worth in the second stages — 800, 900, and 1000 yards 
ranges — of the Queen’s prize. The Metford barrel was 
also used in breech-loaders, and the duke of Cambridge’s 
prize — for the first time fired at 1000 yards — fell to it. 
During the twenty 'three years from 1871 to 1894 the Met- 
ford military match rifle only four times failed to win this 
[>rize, while it took a preponderating share of other prizes. 
The years 1872 and 1873 marked a decided advance in 
the military breech-loader, though for fine shooting the 
muzzle-loader still socined hard to equal. In 1873 an 
Irish team armed with Rigby muzzle-loading rifles visited 
Creedrnoor, U.S.A., and w'cre defeated by three points 
only by an American team armed with breech-loading 
rifles. In 1875 a team of American riflemen first visited 
Wimbledon with “ army-jiattern ” breech-loading rifles, 
which were cleaned out after every shot, and met with 
considcmblc success. A feature of their shooting was the 
“Ixtck position,” then a novelty. In 1876 the duke of 
(yambridgo’s prize was easily won with a Metford breech- 
loader, the same tyj)e of rifle also doing well in other long- 
range competitions. A groat rifle contest took place at 
Creedrnoor, U.S.A., this year — Ireland, Scotland, Australia, 
and Canada sending teams, the conditions being those of 
the Ekho Shield competition. A United States team 
secured first place, the Irish team being a close second. 
In 1877 the superiority of the cleunsable and cleansed 
breech-loader over the increased fouling of the muzzle- 
lo»ider was clearly demonstrated, though the muzzle-loader 
did not at once disappear. In 1878 the highest scores 
ever made with the muzzle-loader in Great Britain 'were 
recorded, greater care in cleaning the rifle after every shot 
being observed. 

In 1883 the N.R.A. Council altered the conditions, 
wijiing out after every shot was forbidden, but muzzle- 
loaders were not disqualified. The result was that the 


American type of rifle disappeared. The poor shooting of 
the Martini at 1000 yards induced the Council to take the 
retrograde step of r^ucing the maximum range for the 
Queen’s prize to 900 yards, the 1000 range being con- 
sidered l^yond the power of the w'eapon. In 1890 the 
N.R.A. first met at the new ranges at Bisley. This year 
was noticeable for the excellent shooting made in the ‘^any” 
rifle competitions by the Gibbs-Metford match rifle, parti- 
cularly at 1000 yards range. The accepted type was *461 
calibre ; 7 grooves *0045 inch in depth ; 80 grains of 
8{>ccial black gunpowder, and a bullet of 570 grains. 
In 1892 and 1893 the Lee-Metford *303 rifle 'with cordite 
ammunition was first used by the army teams. In 1890 
and later the Hon. T. F. Fremantle and some others used 
Metford’s copper -coated bullets in the Gibbs-Metford 
rifle with success, and in 1894 Captain Gibbs used these 
in his match rifle and achieved remarkable results, in many 
competitions making top scores. In 1895 many match 
rifle shots followed his example and used copper-coated 
bullets. In 1895 and 1896 the *303 was equalled, and 
in some instances beaten, by the smaller -calibre Mann- 
licber rifle. This was partly duo to faulty Lee-Metford 
ammunition. The *303 now proved its superiority to the 
*450 Martini, the regulars defeating the volunteers, es|ie- 
cially at the longer ranges. The Bisley meeting of 1890 
practically closed the series of contests with both the 
Martini and the military match rifles. The volunteers 
were to be thenceforth armed with the *303, and with that 
bore future contests for the Queen’s and St George’s were 
to be held. 

The results of the Bisley meetings since 1895 have 
proved that rifles of *303 class, the British *303 rifle 
jmrticularly, are not so good for match rifles pure and 
simple as the larger bores using black powder. The light 
bullets are more subject to deflection by the wind at long 
ranges than the hea'vier speed -retaining bullets of the 
larger bores. Cordite powder cartridges also appear to 
give varying velocities. None of the nitro-powders used 
ap|>cars to have equalled the black powder in regularity of 
shooting. At the same time the object of the N.R.A. 
competitions is to encourage excellence in the use of the 
military service rifle in the first place, and in the case of 
the “ any ” rifle competitions to encourage the production 
of weapons of the highest efficiency for military purposes. 
Acting on these principles the rifles and carbines allowed 
by the N.R.A. regulations (1900) are classed as follows : — 
Clans /. — Service rifle (S.R.) : *303 magazine rifles as 
issued by the Government or bearing the Government 
viewer’s mark; inclusive weight not to exceed that of 
the corresponding regulation rifle ; maximum length, 4d^ 
inches; minimum pull of trigger, 6 fi); sights — strictly 
in accordance with Government service pattern, and 
without any shading a])pliances, extraneous supports, or 
laterally sliding wind-gauge. This is the rifle to be used 
in all the numerous S.R. competitions at Bisley, including 
the duke of Cambridge’s prize, the St George’s challenge 
vase, and the King’s prize. Class IL — Match rifles 
(M.R.) : any breech -loading rifle complying with the 
following conditions : when of British make to bear proof 
marks on barrel and breech ; maximum weight, 10 lb ; 
maximum length, 52 inches; maximum calibre, *315; 
stock sufficiently strong, in the o] anion of the Bisley 
committee, for service purposes, and without pad or shoe 
on the heelplate ; minimum pull of trigger, 6 !R> ; sights, 
of any description except telescopic or magnifying. Cla^s^ 
IIL — Sporting rifles (Spor.): calibre, any; minimum 
pull of trigger, 3 lb ; sights, open or such as are sanctioned 
by the council or committee. The Lyman backsight and 
the Beech combination foresight have been sanctioned* 
No lateral adjustment of fore or backsight is permitted* 



RIFLE 


243 


spirit levels are allowed. ClmR IV , — Carbines (Car.). 
Any Ixmd fide Government pattern of carbine of -303 
cjilibre as issued by the Government or bearing the 
Government viewer^s mark. Minimum pull of trigger, 6 lb. 
Only service ammunition issued by the N.K.A. at the 
firing point is allowed to be used in the S.li. comixjtitioiw. 
Ill M.R. competitions there are certain restrictions as to 
weight of bullet and length and diameter of cartridge. In 
sporting competitions any ammunition may be used. 

Modern American Target Eifies , — In America, according 
to some authorities, there are three recognized depart- 
ments of target -shooting — namely, off-hand shooting; 
shooting from a simple rest; and shooting from a 
machine rest, with telescopic or any other sight. For 
the first two classes small-bore rifles of *380 calibre 
or under only are used. The usual weiglit is from 8 to 
10 fi), with 28- or 30-inch barrel. Light charges for the 
shorter ranges are used. In the *380 bore only 56 grains 
of powder with a 330-grain bullet is employed. In the 
second-class contests, from a simple rest, the barrel is 
longer and the weiglit increased to just under 12 H). 
The boro is generally *380. The usual range is 200 yards. 
The third-class shooting from a macliine rest, generally 
witli telescopic sights, is not much practised. Every kind 
of rifle is employed, usually of large bore and weighing 
from 20 to 60 lb. The long-range breech-loading mab^li 
rifle, with which so much fine shooting was done when 
wiping out after ea(*.h shot was allowed, weighed alimit 
10 lb ; the breech mechanism, any falling block, as tin* 
Sharp, Farquharson, Deeley, and Edge or Wiley, that 
admitted the insertion of the cleaning rod at the breech : 
length of barrel 32 to 34 inches ; seven or more grooves 
*003 to *005 in dcjith wiili a comjdete turn in 20 inches. 
A sliarp continual spiral and very shallow grooves consti- 
tuted the feature of the American plan. Rigby’s plan 
was similar, with one turn in 18 inches and eight grooves, 
the lands being about half th(3 width of the grooves. In 
the Wiley tlie grooves were fewer and wider. The Met- 
ford is an increasing twist, starting with one turn in 60 
inches and finishing with one in 20, or .shar]»er. The 
usual bore of the American long-range rifle was *458 or , 
*461 ; powder, 76 grains of sjjecial “ fouling” rifle powdt*r; ; 
elongated cylindrical bullet of 540 grains. The piill-ott* 
was under 3 lb. During recent years sinaller-bore smoke- 
less-powder rifles have also been used. 

Continental Match Rifles ^ — The target rifle used by 
Continental marksmen is a modification of the old ]mttcrn 
Swiss rifle, with scroll guard, hollowed butt plate and hair 
trigger. This latter, a iiKMjhanical device to free tlie 
tumbler from the skear without suflicient [mil on tlio 
trigger to influence the aim, is disallowed in military 
arms. 

Sporting Rifles , — Prior to 1845 smooth-bore ball guns 
with double charge of jiowder and an ounce spherical ball 
were generally [ireferred to rifles for sporting puqioses 
and for large game; sixteen-bore muzzle-loading rifles 
were occasionally used by British sjiortsmen in the East 
Indies before that date, firing IJ drs. of [lowder with 
a spherical ounce ball. These rifles were sighted to 200 
yards, but the trajectory was high and the jienetration 
weak; they were also difticult to load when foul. The 
twist of the rifling was also too rajnd, causing the bullet 
to strip with heavy charges of powder. According to 
Captain Forsyth and others, up to 1860 there was no 
known rifle suitable for sporting [)ur|)Oses in India. 
Rifles of twelve bore gauge, firing a si>herical ball, were 
subsequently made, with broad and slmllow grooves 
m alcing one turn in 10 feet. The bullet, of the same dia- 
meter as the bore, was loaded with a thin patch that took 
the grooving. These rifles proved very successful, pos- 


sessing velocity equal to a smooth-bore of the same calibre, 
accuracy for simrting distances, flat trajectory, and great 
spiking power. In 1855 W. Greener produced the “Ca[>e 
rifle” for South African sport, calibre *450 or *600; 
rifling, two deep grooves with one turn in 26 inches, with a 
flanged bullet to fit the grooves; weight, 12 lb; sighted 
up to 1200 yards. This rifle was successful, and others 
were built by Purdey, who in 1856 named the [lattcrn 
“ Ex[>rcss Train.” Since that date the word “ Express ” 
has W»n generally used to denote a rifle [Possessing high 
velocity, flat trajectory, and long fixed-sight range. ^ In 
America small-bore rifles were used earlier in the 19th 
ciciitury. The celebrated Kentucky rifles were of various 
sizes, firing s[)herical balls of 90, 60, and 40 to the 11), and 
vrere renowned for their accuracy and fixed-sight range U[) 
to 100 yards. Some 8U[)pose that the modern Ex[)re8s 
rifl(‘ was devclo[>ed from the Kentucky model. The modern 
Express rifle may be defiend as a breech-loading rifle with 
a trajectory not exceeding 4J inches at 150 yards, with a 
muzzle vt‘locity of at least 1750 feet }>or second. These 
rifles are usually double-barrelled, with 26- to 28-inch 
l)arrels of *360, *400, *450, *500, and *577 bores, weighing 
respectively from 6.J to 7 Ib, 7 to 8 lb, 7J to 9 lb, 8^ to 
10 ll>, and 10 j to 12 lb. The res[)ectiv(! charges usually 
are : bullet, 150 grains ; [powder, 50 grains ; 209 and 82 ; 
270 and 110; 340 and 130; 520 and 160; but the 
leading gunmakers vary the respective amounts of these 
charges. The fixed-sight ranges of these rifles are r(‘s[»(‘i;- 
tively 130, 160, 150, 130, and 120 yards. Double and 
single Exj press rifles of *303 bore with 26-inch barrels are 
also made. The rifle trial of 1883 arrang(*d at l^itney 
by J. 11. Walsh (‘SStonelionge ”), thiin editor of tlie 
Field, originally established the excellence of the [)rinci[>le 
of these rifles ; but they have since been improved in 
rifling and mechanism. The usual modern Express rifling 
is from five; to seven shallow grooves, the groov(‘s and 
bands being of equal width, with a tw*ist suited to the 
length and diameter of the bullet. 

The sigh IS c)f s[ porting Kx[)ress rifles are of some variety, 
and are iismilly designed and made with more care and 
accuracy than those of military rifles. The op(‘n V back- 
sight on an ivory pyramid with two or three leaves u[) to 
300 yards, and the enanuflled bead foresight, are tlic* most 
usual form. The more elaborate Lyman and Beech [pee[p- 
sights are also popular. Solid-drawn brass cartridge ease's 
are now always used for s[Porting rifles, exce[Pt occasionally 
for some of the larger bc;res, in which [paper cartridges 
may Ipc used. The [peculiarity of the Ex[prcs8 bullet is its 
holhpw [point to ensure tlui L*x[pansi()n of tlie [projectile on 
im[ 4 ict. This diminishes its [leiietration, but translates its 
velocity or energy into “ shep(;k.” The size and sluqie epf 
tlic‘ hollow in the [point vary according to tla* piir[POse 
reijuired. If greater [penetration is needed, the leaden 
bullet is hardened with mercury or tin, or the military 
nickel-coated bullet is used in the small bore rifle. Ex- 
plo.sive bullets filled with detonating [powder were at 
one time used in Ex[>ress and large -bore rifles for large 
game. The use of these bulhits is ikpw [practically 
abandoned, owing to their iincc*rtainty of action and tht^ 


^ Tlie term “ point-blftiik rungr ” ofit-ii used in UiIh connexion. 
Strictly Rpeaking, there is no such thing as ‘']i()iiil-l)Iaiik range, the 
bullet coTnmencing to drop immediately it leaves the muzzle of the 
riflo. The path or trajectory of the bullet if fired hoiizontally^ is 
therefore always a downward curve. Tlie higher the muzzle velocity 
the flatter is this curve. The “ fixed-siglit," or so-called iiomt- 
blank ” range, is nsimlly taken at .such range and with such elevation 
os render the amount of drop of the bullet or curve (if its path 
practically immaterial for sixirting purposes, say a ma\imiiin of 44 
inches. At shorter range this curve would therefore take the bnlia 
so much above the line of fixed-sight aim, and mipst where ne.te.ssary 


be allowed for. 
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danger in handling them. The use of the large four- and 
eight-bore rifle ia restricted to the hunting of large and 
dangerous game. These are usually double-barrelled. 
The four-lwre weighs from 14 to 18 fi) with 20-inch 
barrels, and fires a charge of 12 to 14 drs. of powder, 
with a spherical bullet of 1510 grains. The great 
weight of this rifle is against its general use. The 
eight-bore rifle weighs from 11^ to 15 lb with 20- to 
24 -inch barrels, with a charge of 8 to 12 drs. of powder 
with a spherical ball. These rifles are accurate and 
effective up to 120 yards. 

Kook and rabbit rifles are usually single-barrel breech- 
loading rifles of from ’220 to *380 bore, liammerlesa, 
cjjectors. Tlui range is ordinarily restricted to 200 yards. 
The combination of a rifle and shot-gun is generally used 
in countries where the kind of game to be met with is not 
known Ixjforehand, and by emigrants who can only afford 
one gun. The weapon is double-barrelled ; the left usually 
rifled, and the right a smooth-bore. The proj)er propor- 
tions of bore are *450 rifle barrel and six tetm- bore shot 
barrel ; or *500 rifle and twelvo-lx)re shot. This weapon 
has many drawbacks, being too heavy for a shot-gun and 
too light for a rifle, with a bad balance. More modern 
combinations of the rifle and shot-gun arc Holland’s 
“Paradox,” a smooth-bore with the last throe inches of 
the barrel ratcliet-rifled ; Lancaster s “ Colindian ” twisted 
oval boro without 8hari»-cdged grooves or ridges in the 
barrel ; and Bland’s “ Eiioplk ” with “ invisible ” undu- 
lating rifling, also without sharp-edged gi’oovcs or ridges. 
All these weapons fire heavy bullets more or less accurately 
up to 100 yards, are also used as shot-guns, and arc* 
made double or single barrelled and of various calibres, 
twelve-bore being the most common. The Moms tube 
is a small-bore rifle Imrrel cai)ablo of being inserted and 
used as required in a shot-gun or larger rifle. A shot-gun 
may tlius be utilized as a small-lx)re rifle, or a large rifle 
as a siiloon rifle for gallery ju’actice. 

The modern small-bore military rifle already described, 
such as the Lc'-e-Entii;ld or the German Mauser or Austrian 
Maiinlicber, now ]K)Hsesscs all the l)ost (jualities of an 
Express sporting rifle — namely, accuracy, flat trajectory, 
high muzzle velocity, and long point-blank range up to 
200 yards. This wea])oii is also a “ long-range Express,” 
and can bo sighted up to 2800 yards. A s])orting variety 
of the military weai>on is now made, either double or 
single, *256 to *303 bore, the double-barrel with a very 
strong breech mechanism ; the weight, as desired, Imyond 
8.J lb. The standard cliarge of black gunpowder is 71i 
grains ; of cordite, 30 grains ; of “ rifleite,” 38 grains. 
The muzzle velocity of the *303 bore with black powder 
i.s 1850 fecit i>er second; with cordite, 2000 feet. This 
W'oapon is now one of the most efficient rifles for general 
game shooting. The hollow- pointed exj^inding bullet 
with soft lead nose is generally used in those rifles for 
ordinary sporting purposas, with the military solid metal 
cartridge-case. Some leading gunmakers make their latest 
single and double Exi)res8 B])orting rifles, firing nitro-powder 
cartridges, cordite, or rifleite, of from *360 to *577 Ix^re, thus 
possessing the gmiter power and shock of the old eight- 
bore rifle firing black powder, combined wdth much of the 
handiness, long range, and flat trajectory of the smallcr- 
borc smokeless Express rifle. The automatic principle, 
by which the firing of each cartridge loads the next and 
cocks the weapon, has not yet hien applied to rifles, 
but is applied to some pistols and carbines, such as 
the Mauser. (h. s.-k.} 

Ris«t. one of the chief seaports of Kussia, at the 
head of the gulf of saiuo name, in the government 
of Livonia. Its population, which was 180,935 in 1891, 
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had increased to 281,884 in 1897, so that it now ranks 
sixth in the empire in order of population ; 47 per cent 
of the inhabitants are Germans, 25 per cent Kussians, 
and 23 per cent Letts, with a small admixture of 
Esthonians, Jews, Ac. The city has now a polytechnic, 
five g 3 rmnasia, several technical and theological middle 
schools, a pilot and navigation school, and a number of 
primary institutions, with about 20,000 pupils of both 
sexes. Industrial activity has also developc<^ and there 
are now 275 factories (mainly railway-carriage works, 
works for the manufacture of machinery, oil mills, and 
breweries), giving employment to 30,000 workmen, and 
showing yearly returns of 60,000,000 roubles. No less 
than 33 newspapers (18 in German) are published, and 
there are 43 public libraries. Having direct railway 
communication with all the fertile parts of southern and 
south-eastern Russia, Riga has become the second port 
for foreign trade on the Baltic, ranking next after St 
Petersburg. The chief ex^>orts are grain, flax, seed, eggs, 
butter, hem[), and timber, while the imports, wliich have 
rapidly increased, are chiefly colonial and manufactured 
goods. The port, which freezes on an average for 127 
days every year, was visited in 1899 by 1236 ships, of 
which only 253 were under the Russian flag. The larger 
ships cannot reacli Riga, and consocpicntly are unloaded 
at Ust Dvinsk (formerly Diinaburg). By no means all 
the trade with the interior is commanded by the railways ; 
no inconsiderable portion of the goods is carried by water. 
Every year aijout 28,000 tons are shipped to the town from 
tlie basin of the DniciKir, 50,000 tons from the basin of 
the Diina, and 89,000 tons from the other river basins 
— in all, 1 67,000 tons i)er annum. 

Rimbaud, Jean Arthur (1854 - 1891), 

FrencJi poet and julventurer, was born at Charleville, 
in tho Ardennes, on 20th October 1854, the second son of 
a captain in the French army, who in 1860 abandoned 
Iiis wife and family. From early childhood Arthur 
Uinibaiid, who was severely brought up by his mother, 
displayed rich intellectual gifts and a sullen, violent 
tcm|)erament. He l^gan to write when he was ten, and 
some of the ])ocms which now ajqwar in his works belong 
to his fifteenth year. Before he was sixteen, in consequence 
of a violent tjuarrel with his mother, the l>oy esciq^ecl from 
Charleville with a packet of his verse, was arriisted as a 
vagabond, and for a fortnight was locked u]j in the Mazas 
prison, Paris. A few days after being biken liome, Rimbaud 
escai^ed again, into Belgium, where he lived for some time 
as a tramp, almost starved, but writing verses with feverish 
assiduity. A curious letter of this period exists, in which 
Rimbaud says that all recent Frencli poetry, except certain 
])ieces of Verlaine, absolutely “disgusts” him, and in 
which he announces his intention of creating a new thing 
in verse. In February 1871 he left his mother for a 
third time, and made Iiis way to Paris, where he knew 
no one, and wlicnco, after very nearly dying of hunger 
and exi>osure, he l>cgged his way back to Charleville. 
There he wrote in the same year the extraordinary poem 
of Le BaUaii whicli is now hailed as the pioneer 
of the entire “symbolist” or “decadent” movement in 
French literature, in all its forms. He sent it to 
Verlaine, who encouraged the boy of seventeen (whom 
he supjxxsed to be a man of thirty) to come again to 
Paris. Rimbaud 8i)ent from October 1871 to July 1872 
in the capitiil, j)artly with Verlaine, partly as the guest 
of Theodore de Banville, and served in the army of the 
Commune. With Verlaine he travelled for thirteen 
months, after the fall of the Commune, through England 
and Belgium, where in 1873 he published the only work 
which he ever printed, Um Sa/Uon en Enfer^ in jirose ; in 
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this he gives an allegorical account of his extravagant 
relations with Verlaine, which ended at Brussels by a 
doable attempt of the latter to murder his young com- 
panion. Chi the second occasion Rimbaud was dangerously 
wounded by Verlaine's revolver, and the elder ]X)et was 
imprisoned at Mons for two years. Meanwhile Rimbaud, 
deeply disillusioned, detenninod to abandon Euro[X5 and 
literature, and he ceased at the age of nineteen to write 
poetry. Ho settled for a while at Stuttgart, studying 
Qerman, and in 1875 he disapjteared. He set out on 
foot for Italy, and after extraordinary adventures found 
employment as a day-labourer in the docks at Leghorn. 
Returning to Paris, ho obtained a little money from his 
mother, and then definitely vanished. For sixteen years 
nothing whatever was heard of him, but it is now known 
that he embarked as a Dutch soldier for the Sunda Isles, 
and presently deserting, fled to Sumatra and then to 
Java, whore he lived for some time in the forest. Return- 
ing to Europe, after a vagalK>nd life in every capital, he 
obtained in 1880 some menial employment in the quarries 
of Cyprus, and then worked his way to Aden and up 
into Abyssinia, where he was one of the pioneers of 
European commercial adventure. Here ho settled, at 
Harrar, as a trader in coffee and perfumes, to which he 
afterwards added gold and ivory; for the next eleven 
years, during w’hich he led many commercial exfieditions 
into unknown parts of northern Africa, Shoa and Harrar 
were his headquarters, and he lived almost entirely with 
the natives, and as one of themselves. From 1888 to 
1891, having prospered greatly as a merchant, he becaiiu; 
a sort of semi-independent chieftain, intriguing for France, 
just outside the borders of civilization. From documents 
which wore first produced in 1 902, it apjrcars that from 
1883 to 1889 Rimbaud w^as in close relations with the 
Ras Makonnon and with Monelek, then only king of 
Shoa. At the death of the Negus John, in 1888, he wjis 
concerned in the formation of the empire of ]^thioj)ia. 
From this time Rimbaud had a ])alacc in the town of 
Harrar, and intrigued with the French Government in 
favour of Monelek and against Italy. Meanwhile, in 188G, 
believing Rimbaud to be dead, Verlaine had imblishod his 
poems, under the title of Lea Illumiimtiona^ and tht^y 
had created a great sensation in Paris. But the author, 
in his Abyssinian hut of palm-leaves, \ras, and remained, 
quite unconscious of the fact. In March 1891 a tumour 
in his knee obliged RiH^baud to leave Harrar and go to 
Europe for surgical advice. Ho reached Marseilles, but 
the case was hojicless ; the leg had to be amputabid, and 
Rimbaud died there in hospital on the lOth of November 
1891. The jioems of Rimbaud all belong to his earlitjst 
youth. Their violent originality, the influence w'hich they 
have exercised ujion younger writers, the tumultuous 
existence of their author, and the strange veil of mystery 
which still hangs over his character and adventures, have 
given to Rimbaud a remarkable fiiscination. TIis life has 
been written by M. Pateme Berrichon (1898), and valu- 
able reminiscences by his sister, Mile Isabella Rimbaud. 
His (Euvrea were collected in 1898 by MM. Berrichon 
and Delahaye, and in 1901 his statue was unveiled at 
Charleville. «•) 

Rimini, a town and bishop's see of the province of 
Forli, Emilia, Italy, on the Adriatic coast, 69 miles south- 
east of Bologna by rail. Among the buildings may be 
mentioned an archaeological museum, a bronze statue of 
Pope Paul V., and a technical school (1882). Rimini 
attracts numerous visitors for the sea-bathing it offers 
at Porta Marina; it also has mineral springs. Various 
industries are carried on — ironworks and foundries, sulphur 
furnaces, silk-mills, rope-walks, match factories, brick-works, 
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flour-mills, and furniture shops. Population (1881), 19,158 : 
(1899), about^21,000. 

Riobamba, or Riobamba Nuova, chief town of 
the province of Chimborazo, Ecuador, Central America, 
situated on a high plateau, on the San Juan river, an 
affluent of the Cham bo, 100 miles south-south-west of 
Quito, and 22 north-west of Chimborazo. It has manu- 
factures of woollens and sacking. The plain to the south 
was the scene of a great battle with the Indians during 
the conquest, and in the vicinity are remains of an Inca 
jjalace. Population, 12,000. 

RIO de Janeiro, capital and principal commercial 
centre of Brazil. The principal part covers an area of about 
two square kilometres, boundetl on the S. by the Morros 
(Gastello and S. Antonio, and on the N. by S. Bento and 
Concci^ao. This section is divided into regular squares by 
narrow streets ; in the ])rincij»al ones an? tramway lines, 
some horse liiuss, others tjleetric. TIhj length of these 
lines in the city limits is about 177 miles. The city has 
been H})reading along the shores of tlio bay to the north 
and far back over the liills behind it, so that it now ex- 
tonds over a distance of 18 miles. The number of the 
buildings is estimated at 50,000. The former iuqierial 
palace of Boa Vista is now the National Miwoum. The 
present Government l*alace is in the iK)pulous district of 
Cattole. Rio is one of the most unhealthy and, until 
almost the t‘nd of tins 19th century, one of the most 
insanitary cities of Brazil, yidlow fever Ixjing endemic. 
I'ul)crculosis and snial]iK)x also make constant ravages. 
Tho mortality in 1896 was: jHU’iiicious abscesses, 766; 
yellow fever, 2919; other fevers, 1403; small] k)x, 258; 
other diseases, 11,1^4, In 1898 the numl)er of cases of 
yellow fever in Bio w^as 1177, deaths 1094; and of sinall- 
1 K)X, 204, deaths flO. In 1899 there were 928 ciises of 
yellow fever, ainl 720 deaths; in 1900 tliere were 2726 
deaths from tul)ercul()sis, 631 from smalli>ox, 344 from 
yellow fever, and 292 from bubonic jJague, which made 
its first appijarance there? that year. Rio cle Janeiro con- 
stitutes a separate political and administrative division, 
called tho Federal District. It is goveTiied by a mayor 
appointed by tbo president of tho Re])ublic, and has a 
municipal council elected by tho i)eo])le. The district is 
divided into 20 urban circum8crii>tions and 8 suburban 
ones. In 1 890 the population of the Federal district was 
674,972, and for 1900 was rejwted as 779,000. TIuj 
receipts of tho Fedeiral District for 1898 wore estimated 
at 17,656,436 milreis, and the expenditun? at 15,826,270. 
Rio is the princij)al i)ort of shipment in Brazil for coflcc? : 
in 1896, 2,784,958 bags (60 kil.) were exj)orted; in 1897, 
4,066,734 bags; in 1898, 3,441,166 bags; in 1899, 
3,504,708 bags; and in 1900, 2,658,990 bags. The 
average value in 1898 was about 31s. Gd. jKjr bag. The 
total exports of all kinds were valued at X6, 7 50,000 in 
1900, of which £5,670,000 was for coffee, £482,000 for 
gold, £151,000 for manganese, and £149,000 for hides. 
The princij)al imports are wheat, flour, coal, wines, cottons 
and textiles, machinery, &c. But the import trade? has 
declined: £12,631,000 in 1898; £11,468,000 in 1899; 
£9,462,000 in 1900. The greater jiart of tin' immigra- 
tion to Brazil i)asses through the jH)rt; in 1896 there were 
100,547 immigrants ; and in 1 898-99, 27,650 were nqjorted 
landed at Rio. The movement of all shipj)ing engaged in 
foreign trade during the years 1896, 1897, 1898, 1899, 
and 1900 was: entered in 1896, 1535 vess(;ls, of 2,469, 62 > 
tons; cleared, 1404 veascls, of 2,283,499 tons: cnteivd 
in 1897, 1274 vessels, of 2,146,854 tons; cleared, 1220 
vessels, of 2,044,858 tons; in 1898, ^ 

2.069,161 tons, entered, and 1130 vessels, of 1,9 .j 7,712 
tons, cleared; in 1899, 1077 vessels, of 1,916,936 tons, 
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entered, and 1019 vessels, of 1,853,707 tons, cleared; in 
1900, 843 vessels, of 1,622,754 tons, entered, and 700 
vesspls, of 1,407,122 tons, cleared. In the above the 
entries of British shipping in 1898 were 652 vessels, of 
1,030,149 tons; in 1899, 482 vessels of 936,393 tons; 
and in 1900, 385 vessels of 791,250 tons. 

Rio do JanelrOf an Atlantic state of Brazil, be- 
tween 20* 50' and 23* 19' S. and 41“ 01' and 44“ 52' W,. 
Area, 26,634 square miles. Population in 1890, 1,227,576 
(exclusive of the city of Bio de Janeiro, which constitutes 
the Neutral Federal District or Distrito Federal). It is 
bounded on the N. by Mintis Qoraes, on the W. by Siio 
Paulo, on the 8. and E. by the Atlantic. The capital, 
Nictheroy, on the Bay of Guanabara (or Bio), has 36,000 
inhabitants. Amongst other tovms may be named Bio 
Bonito(21,000), Campos (20,000), Itaborahy (18,200), Barra 
Mansa (12,200), Parahyba do Sul, Paraty, Pirahy, liezendc 
(16,000), 8.ridcli8 (1 4,500), Petropolis (12, 200), Cabo Trio, 
Valenza, Carmo, Marica. The state is well supplied with 
railways. The principal agricultural product is coffee, 
the exports in 1900 amounting to 87,105,716 kilograms. 

Rio do OrOf a Spanish colony on the north-west 
coast of Africa. It is situated about the middle of that 
l)art of the Sahara coast which Spain considers her own by 
right of occujiation and exploration, between 23“ 35' and 
23“ 55' N. The ])eninsula of Rio do Oro is united to 
the mainland by a sandy isthmus, and its length is 23 
miles, and its breadth 1| to 2 miles, on an average about 
20 foot above the sea-level. Tlio bay between i)eninsula 
and mainland is 22 miles long, 5 broad, navigable over 
two-thirds of its extent, and with good anchorage in most 
of the channel, but the bar at its mouth is not always 
easy to pass in rough weather. The peninsula has very 
sparse vegetation, except in its soutluirnmost part near Cat)o 
Durnford. There is an island in the bay, Isla Heme. 

Tho climate is generally temperate, and not unhealthy except in 
the autumn. Esparto grass and manzanilla are grown in many 
places, but European plants are not easily acclimatized. On the 
peninsula and on the coast itself there are many hares, wolves, 
foxes, hyenas, gazelles, lizards, pelicans, and large crows. Tho 
natives of tho coast are Arab tril)es, a cross of Berbers and negroes, 
Mussulmans, very poorly clad, who rear cattle, sheep, caraols, and 
have but few horses. They are very suspicious and treacherous in 
their intercourse with the 8][)aniards. 

In 1884 tho Ilisoano- African Company built a factory 7 miles 
from Cape Diinifora, but in the following year it was pillaged and 
burnt by the natives. The Hisf)ano< African Company for a while 
renewoa its trade with tho natives, but finally coded its rights 
to tho Transatlantic Company of Barcelona. War vessels from 
the Canary Isles visit Rio do Oro several times in the year, to 
reliefs, provisions, and war stores. 

e best works of reference on Rio do Oro are those of Bonelli, 
who founded the Nation in 1 884, tho articles of Francisc^o Quiroga 
and Costa and Lorenzo Rubio in vols. i. and ii. of the Mevida dc 
Oeographia. Costa thinks Rio de Oro is the Ciranis of Herodotus. 

Rio QrAndOp one of tho longest and most eccentric 
of the North American rivers. It is nearly 1800 miles 
from its source, in the Bocky Mountains of southern 
Colorado, to its moutli, on the Gulf of Mexico. Although 
navigable only in its lower 100 miles, normally without 
running water for vast stretches, and extending for almost 
its entire course through deserts, it has had a dominating 
influence over the cultural and political conditions of the 
vast country which it threads. For nearly 1000 miles 
it forms tho natural and political boundary between the 
United States and Mexico. Below El Paso and along 
the Lower Bio Grande tho course often shifts, thereby 
causing international complications. Historically the Bio 
Grande is interesting from its connexion with the early 
Spanish explorations of tho 16th century. It presents 
many features of a complex physiographic type, l^ing in 
portions a river of the Bocky Mountains, of the interior 


deserts, and of the Atlantic Coastal Plain. It also pre- 
sents a complicated geological history, including the union 
of what wore originally several streams. The different 
parts were given three distinct names by the Mexican 
inhabitants. The upper stretch, of some 500 miles, flow- 
ing southward from Colorado through New Mexico into 
Texas, was called the Bio del Nortb. Except a small 
|K>rtion of the Jiead-waters, this section is an intermittent 
stream, flooring sluggishly through the interior deserts of 
the Cordilleran region. Its bed above and below El Paso 
is at times dry. In May and June the sun melts the 
accumulated winter snows of the Colorado Bockies and 
floods the dry bed, the water from which the inhabitants 
turn upon their fields. A few miles below Presidio del 
Norte, Texas, the river enters a series of vast cations 
cutting across range after range of the eastern line of the 
American Cordilleras, seeking an outlet from the basin 
deserts to the Atlantic coastal plain. This stretch, extend- 
ing to the mouth of Devil's river, is 400 miles long, and 
is known as the Bio Bravo. In this portion of its 
course the river makes an angle, changing its course from 
south-west to north-east, and is popularly known as the 
Big Bend. Just above Del Bio the Bio Bravo emerges 
upon tho broad coastal plain of the Gulf of Mexico. It 
now becomes the Bio Grande. 

The Rio Grande, as a whole, attracts almost no lateral drain- 
age except in tho upper 300 miles of its course. In passing 
through the greater part of New Mexico and Texas it is con.stantly 
fed only by tho Conchas and Pecos, which bring their permanent 
waters from distant countries. Its flow is continuous from its 
source to about the 35th ]>arallol in New Mexico ; thence to 
Presidio, Texas, it is interrupted. In this stretch tho run-off 
aggregates far more than that of all the other portions combined. 
Even this normal run-off progressively decreases down stream 
(three years' observations) from 11 '63 second feet at Del Norte, 
Colorado, to *64 second feet at San Marcial, 500 miles below 
El Paso. At Presidio tho flow first becomes continuous and 
copious, through the accession of the waters of the Conchas river 
of Chihuahua. In tho Big Bend its volume is enhanced by copious 
subterranean springs breaking forth in its bed. The inflow of the 
Pecos largely increases the volume of the Lower Rio Grande. From 
below the mouth of tho Pecos the river has no large contributing 
laterals. Below Presidio there are two seasons of overflow — in May 
or June, from the melting of tho snows, and in August, from the 
tropi(>al rains near the sources of the Conchas in Mexico. Although 
the United States Government has made many observations upon 
tho flow of theUi>i>cr Rio Grande north of El Paso, none is recorded 
of tho stream below that point. Of the two flowing tributaries, 
tho Rio Grande and tho Pecos, either might ho considered the 
mother stream or head- water continuation of the Lower Rio Grande, 
as much as tho Rio del Norte, now so considered. Tho Rio 
Conchas rises in the mountains of Chiliualiua and flows almost 
duo northward into the Rio Grande. The Pecos is almost equal 
to the U])per Rio Grande in length, and, so far as constant volume 
is concerned, a larger stream. Like the Rio Grande, it receives its 
waters from the ranges of the Rocky Mountains in northern New 
Mexico. It is also reinforced by numerous streams from the 
Sacramento Mountains. (j^^ T. H.) 

Rio GrandO do NortOp an Atlantic state of 
Brazil, the extreme eastern part of the republic, with 
Ca|)e St Boque as its most easterly port, situated between 
4“ 54' and 6“ 28' S. and 34“ 62' and 37“ 48' W. Area, 
22,195 square miles. Population in 1872, 233,979; and 
in 1890, 313,979. It is bounded on the N. by the state 
of Ceard and the Atlantic Ocean, on the W. by Oeard, on 
the S. by Parahyba, and on the E. by the Atlantic. The 
capital, Natal, which is also the principal fiort of the state, 
has a population of 46,000, Mossoro has 3000, Ceord- 
Mirim 4000, and Macao 5000. 

RIO Grande do Gulp or SIo Pedro do Bio 
Grande do Sul, a state of Brazil between 27* 05' and 
33“ 45' S. and 49“ 32' and 57“ 20' W. Area, 91,335 
square miles. Population in 1872, 434,816; in 1890, 
880,878; and in 1900, 968,231. It is bounded on the 
N. by S. Catharina, on the W. by the Argentine Bepublic 
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and Uruguay, on the K by the Atlantic, and on the S. 
by Uruguay. The capital, Porto Alegre, has a popula- 
tion of nearly 100,000, of whom 10,000 are Germans. 
Between 1886 and 1894, 75,766 immigrants entered the 
state, principally Germans, Italians, and Poles. Other 
towns inclnde Pelotas (30,000), Alegrete (12,000), Jagoar&o 
(8000), Rio Grande, BagA Ca^pava, Rio Pardo, S. Josd 
do Norte. There are 670 miles of railway in operation, 
and other lines are in process of construction. There are 
numerous prosperous German colonies, and their number 
and importance are constantly increasing. The oldest, 
S. Leopoldo, was founded in 1824. 

Rlo^a, La, a province in the west of the Argentine 
Kepublic, bounded on the N, by Catamarcui, on the E. 
\jy Catamarca and Cordoba, on the S. by San Luis, and 
on the W. by San Juan and Chile. Official area at 
the census of 1895, 34,546 square miles. Population in 
1895, 69,502. The capital. La Kioja, had a pojmlation in 
1895 of 5931, The gold, silver, and copjier mines near 
Famatina and Chilecito constitute the jirinciiial sources 
of wealth of the province. The province is divided into 
eighteen departments. Tn 1895 there were 6446 farms, 
and 40,920 acres planted in cereals. 

RIO NOgrre^ a territory of the Argentine Bepublic, 
bounded on the N. by the territory of Painpa, from which 
it is separated by tlie llio Colorado, on the S. by Chubut, 
on the £. by the Atlantic, and on tlio W. by Ncuquen 
and Chile. Official area at the census of 1895, 75,924 
square miles ; pojmlation, 9241. The capital is Viedma, on 
the right bank of the lUo Negro, 20 miles from its mouth. 
The territory is divided into seven departments. In 1895 
there wore 82,050 head of cattle, 1,009,777 head of 
sheep, and 35,599 horses in the territory, and only 1168 
acres planted in cereals. 

Riots — ^Tho criminal law as to riot has not been 
modified since 1885, but the materials for ascertaining the 
duties of justices, the police, ordinary citizens, and soldiers, 
with respect to tlic suiipression of riots have been increased 
by the publication in the New Series of State Trials of 
the full reports of the prosecution of the mayor of Bristol 
for dereliction of duty in suppressing the Bristol riots of 
1831, and a number of other leading cases on riot; and 
Lord Bowen and his fellow-commissioners in the report on 
the Fcatherstone riots (Pari. Paper, 1893-94, c. 7234) have 
dealt with the duty of soldiers called in to sujipress riots. 
The substance of their views is as follows : — 

By the law of England every .one is bound to aid in the 
suppression of riotous assemblages. The degree of force, however, 
which may be lawfully employed in their suppression depends on 
the nature of each riot, for the force used must always l)e moderated 
and proportioned to the circumstances of the case and to the end 
to be attained. The taking of life can only bo justified by the 
necessity for protecting persons or property against various form-s 
of violent crime, or by the necessity of dispersing a riotous crowd 
which is dangerous unless dispersed, or in the case of persons w'hoso 
conduct has become felonious through disoliedience to the ])ro visions 
of the Riot Act, and who resist the attempt to disperse or apprehend 
them. The nonossary prevention of such outrage on p«Tson or 
property justifies the guardians of the peace in the employment 
against a crowd of even deadly weapons. Officers and soldiers are 
under no special privileges and subject to no special responsibilities 
as regards the principle of the law. A soldier for the purpose of 
establishing civil oroer is only a citizen armed in a fiarticular 
manner. He cannot because he is a soldier be exonerated if with- 
out necessity ho takes human life. The duty of magistrates and 
peace officers to summon or abstain from summoning the assistance 
of tho military depends in like manner on the necessities of the 
case. A soldier can act only by using his arms. The weapons he 
carries are deadly. They cannot bo employed at all without danger 
to life or limb, and in those days of improved rifies and perfected 
ammunition without some risk of danger to distant and possibly 
innocent bystanders. To call for assistance against rioters from 
those who can interfere only under such grave conditions ought, of 
course, to be the last expedient of tho ciiffi authorities. But when 


the call for help is made and a necessity for assistance from the 
military has arisen, to refuse such assistance is in law a mis- 
demeanour. The whole action of tho military when once called in 
ought from first to last to bo based on the principle of doing, ami 
doing without fear, that which is absolutely necessary to prevent 
serious crime, and of exercising care and skill with regard to what 
is done. No set of rules exists which governs every instance or 
defines beforehand any contingency that may arise. The presence 
of a magistrate is not essential, but is usual, and of the highest value 
to aid tho commander of tlie troops by local knowledge. Bui liis 
presence or absence has no legal effect on tho duties or responsibilities 
of the military to use their anus when it becomes necessary to do 
so, and without recklessness or negligence and with reasonable care 
and caution ; and where they have so acted the killing of a rioter 
is justifiable homicide, and the killing of an innocent bystander is 
homicide by misadventure. It is not usual to resort to extremities 
with rioters until after reading the proclamation under 1 Geo. 1. ; 
but this )>relimiiiary is by no means a condition ])rccodcnt to the 
exercise of the common-law jKiwers of suppressing riote. 

The Crown cannot charge upon the local rates the expense 
of maintaining soldiers called into a district by the magis- 
trates to suppress riots (/?. v. Glam</rgan County Council^ 
L.ll. 1899, 2 Q.B. 536), but the cost of extra police called 
in for the like purpose falls on the local rales. Tlie old 
exceptional civil remedy against the inhabiUnts of a 
hundred in which damage to private proi)erty was done by 
rioters was abolished in 1 886. When the IHccudilly riots 
occurred in that year no one knew that the injured shops 
were in the hundred of Ossulston, and difficulties arose* 
in applying the old procedure. So a statute wjis passed 
(49 Viet. c. 11) for a special settlement of the claims, 
and the old statutes were repealed and rc]>]acod by the 
Riot Damage Act, 1886. Under this Act compensation is 
payable where rioters have injured or destroyed houses, 
shops, buildings, fixed or movable machinery, and appliances 
})repared or used for or in connexion with manufactures or 
agricultures, or for mines or quarries, or vessels stranded or 
in distress (see Wiikck), or have injured, stolen, or destroyed 
property in liouses, shops, or buildings. The comj)i‘nsjition 
is payable ort of the polices rate for the district in which the 
damage is done; or if it w^as done afloat, for tho district near- 
est to the scene of action. The claim is made on the j>olice 
authority for the district. The time and form for making 
claims and the mode of fixing the amount of compensation 
is regulated by rules made by tlie Home Secretary on 30t]i 
June 1894 (Stat. R. and O. 1894, No. 636). In adjusting 
tho amount regard is had to the conduct of tho claimant, 
viz., as to precautions taken by him, his sluire, if any, in tJie 
riot, or provocation offered to the rioters. Failure to carry 
out a programme for athletic sports has been held to debar a 
claimant for damage done by a riot among the disajipointed 
spectators who liad paid to see the sports. Tlie claimant 
must give credit for insurance money, or any other com- 
pensation received in res]»ect of tin* damage; but tho 
insurers or persons who jiaicl such comjjcnsation may file a 
claim against the police-rate for the amount jiaid by them. 
Persons dissatisfied with the award of the police authority 
may sue for the recovery of their claim subject to a liability 
to pay all the costs if they do not get judgment for luon^ 
than the amount awarded. The action, if it is not for more 
than J&lOO, is to be brought in the county court. In Scot- 
land there is also a civil remedy against tho county or 
borougli in which a riot takes jdace in respe(!t of damage 
done by the rioters to liouscs, churchcis, buildings, and 
ships, and buildings or engines used in trade or manu- 
facture. The remedy is given by a seric«s of statutes : 1 
Geo. I. St. 2, c. 5, 8 9 ; 52 Geo. III. c. 130, Sg 3, 4 ; 56 Gcr>. 
III. c. 125, S 2 ; 57 Geo. III. c. 19, S 38, and 57 and 58 
Viet. c. 60, § b 1 5. Tlie procedure for its imiorcvmoui is now 
regulated by 3 Geo. IV. c. 33, and amending statuUJs. Thu 
county or borough autlioritiiss may adjust claims without 
litigation, and jiay them out of the general assessments. 
In Ireland the civil remedy against the county or l>orough 
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for malicious injury to pro]>erty, real or personal, including 
8lii{)s in distress and their cargo, is wider than in England 
or Scotland, but it includes malicious injury by rioters 
where the injury is a crime within the Malicious Damage 
Act of 1861. Claims are now dealt with in the civil bill 
court, and not as formerly by the grand jury and judge of 
assize (61 and 62 Viet. c. 37, § 5). (w. F. c.) 

Mpofi, QeorgB Frederick Samuel 

Roblnebni 1st Marquis op (1827 ), British 

statesman, only son of -the 1st earl of Ili{)on and his wife 
Lady Sarah, daughter of the 4th earl of Buckingham- 
shire, was born in London, 24th Octolier 1827. He 
l)egaTi his ]>olitieal life as attach^ to a S{)ecial mission to 
Brussels in 1819. Under his courtesy title of Viscount 
(lodoricli lie was returned to the House of Commons for 
ffull in l.sri2 as an advanced Liberal. In 1853 he was 
elected for Huddersfield, and in 1857 for the West Riding 
of Yorkshir(j. In January 1859 he succeeded to his 
father’s title, and in November of the same year to that 
of his uncle, hiarl de Grey. A few months after entering 
the Up]»er Mouse he was appointed under-secretary for 
war, and in February 1861 under -secretary for India. 
Uj>on the death of Sir George Cornewall Lewis in Ajndl 
1803, he became secretary for war, wdth a seat in the 
Cabinet. In 1866 he was appointed secretary of state 
for India. On the advent of the Gladstone Administra- 
tion in December 1868, Lord llii)on was ap}X)inted lord 
))resident of the Council, and held that ofiico until within 
a few months of the fall of the Government in 1873, 
w’lion he resigned on purely private grounds. In 1869 ho 
was created a Knight of the Garter. In 1871 Lord RiiK>n 
was appointed chairman of the High Joint-Commission 
<m the Afabama claims, which arranged the Treaty of 
Washington. In recognition of his services he was 
elevated to a maniuisate. In 1874 ho became a convert 
to Homan Catholicism, and this involved his resignation 
of the office, of grand master of the English Freemasons. 
On the return of Mr Gladstone to power m 1880 Lord 
llipon was appointed Viceroy of India, the appointment 
ex(uting a storm of controversy, meetings of protest 
being hold in Exeter Hall and elsewhere, the marquis 
being the first Roman Catholic to hold the viceregal 
office. An account of his viceroyalty will be found in 
the article India : History , The new' Viceroy was called 
upon to decide grave questions between the native jxipii- 
lation and the resident British, and he resolved ujion a 
liln^ral ]x>licy towards the former. Ho extended the rights 
of the natives, and in certain directions curtailed the 
privileges of Euroijoans. Several of the Viceroy’s measures, 
notably the Tllwrt Bill of 1883 — the object of which w^as 
to subject EuroiKJans to trial by native magistrates in 
certain cases — irritated the Anglo-Indian population, and 
the measure was fiercely assailed. There probably never 
was a Viceroy so unji>opular among Anglo-Indians or so 
]K>pular with the natives. On Lord Ripon’s departure 
from India in November 1884 there were extraordinary 
manifestations in his favour on tlie part of the Hindoo 
population of Bengal and Bombay, and more than 
a thousand addresses w^ere presented to him. On his 
arrival in England the marquis delivered a number of 
vigorous speeches in defence of his administration. In 
1886 he l>ecame first lord of the Admiralty in the 
third Gladstone Ministry; and on the return of the 
Liberals to jwwer in 1892, he was apjKiinted Colonial 
Secretary, which jxist he continued to hold until the 
resignation of the Government in 1895. For many 
years Lord Rijxin ivas president of the Yorkshire College 
of Science at Leeds, and chairman of the West Riding 
County Council 


RipOlli a cathedral city and municipal borough, York- 
shire, England, West Riding, in the Bipon parli^entary 
division, 22 miles north-west of York by rail A new 
cemetery, completed in 1894, has one chapel available 
for all denominations. In the same year new premises 
were erected for the Mechanics’ Institution, in which a 
continuation evening school and technical classes are 
held. A clock tower was presented as a memorial of 
Queen Victoria’s Diamond Jubilee, and a church institute 
was erected in 1900. There is a somewhat extensive trade 
in varnish, and its manufactures of saddle-trees, leather, &c., 
are in high repute. Population of the municipal borough 
(1881), 7390; (1891) (altered area), 7826 ; (1901), 8225. 

RlpOStOp a seaport town of the province of Catania, 
Sicily, Italy, 19 miles north by east of Catania, on the east 
coast railway to Messina. It is one of the principal wdne- 
ex}>orting places in the island. In 1897 the port was 
cleared by 758 vessels of 365,116 tons. It has several 
cooperages. Poimlation (1899), about 9000. 

Rlstltchp Jovan (1831-1899), Servian statesman, 
was bom at Kragujevats in 1831. He was educated at 
Belgrade, Heidelberg, Berlin, and Paris. After failing to 
obtain a professorship in the High School of Belgrade, 
he was a]q)ointcd in 1861 Servian diplomatic agent at 
Constantinople. His reputation was enhanced by the 
scries of negotiations which ended in the withdrawal of the 
Turkish troops from the Servian fortresses in 1867. On his 
return from Constantinople he was offered a ministerial 
jiost by Prince Michael, who described him as “ his right 
arm,” but declined office, being opposed to the reactionary 
methods adopted by the Prince’s Government. He had 
already become the recognized leader of the Liberal party. 
After the assassination of Prince Michael in 1868, he w'as 
nominated member of the Council of Regency, and on the 
2nd January 1869 the first Servian Constitution, which 
was mainly his creation, was promulgated. When Prince 
Milan attained his majority in 1872, Ristitch became 
foreign minister; a few months later he was api)ointed 
prime minister, but resigned in the following autumn 
(1893). He again became prime minister in April 1876, 
and conducted the two wars against Turkey (July 1876- 
March 1877 and December 1877-March 1878). At the 
Congress of Berlin he laboured with some success to 
obtain greater advantages for Servia than had been 
accorded to her by the treaty of San Stefano. The 
provisions of the Treaty of Berlin, however, disappointed 
the Servians, owing to the obstacles now raised to the 
realization of the national })rogramme ; the Ristitch 
Government became unjwpular, and resigned in 1880. In 
1887 King Milan (wffio had assumed the royal title in 
1882), alarmed at the threatening attitude of the Radical 
party, recalled Ristitch to power at the head of a 
coalition cabinet ; a new Constitution w^as granted in 
1888, and in the following year the king aMicated in 
favour of his son. Prince Alexander. Ristitch now became 
head of a Council of Regency, entrusted with power during 
the minority of the young Idng, and a Radical ministry 
was formed. In 1892, however, Ristitch transferred the 
government to the Lilx)ral party, with which ho had always 
been connected. This step and the subsequent conduct 
of the Liberal ^xiliticians caused serious discontent in the 
country. On the Ist (13th) April 1893 King Alexander, 
by a successful strat^em, imprisoned the regents and 
ministers in the palace, and, declaring himself of age, 
recalled the Radicals to office. Ristitch now retired into 
private life. He died at Belgrade on 4th September 
1899. Though cautious and deliberate by temperament, ho 
was a man of strong will and firm character. He was the 
author of two published works: The ExUrwil Eelcatione 
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ef Senna from 1848 to 1867 (Belgrade, 1887) and A Diplo- 
mvatw Mieiory of Senna (Belgrade, 1896). (j. d. b.) 

Rltschlp Albrecht (1822-1889), German tlico- 
logian, was born at Breslau, 21st March 1822. He studied 
At Bonn and at Halle. At the latter jilacc he came under 
Hegelian influences througli the teaching of Schaller and 
Erdmann. In 1845 ho was entirely captivaUid by the 
Tubingen school. This did not last long with him, how'- 
ever, for his most important w^ork on the OrjV/m of the Old 
Cdtftolic Church shows in its second edition (1857) entire 
emancipation from Baur's method. He w^as professor of 
theology at Bonn and Gottingen, his Addreme on Jtelu/um 
<lelivered at the latter university showing tlie imj)ression 
made ujion his mind by Jiis enthusiastic stmlies of Kant 
and Schleiermacher. Finally, in 1864 came the influence 
of Lotze. He wrote a largt? work, Kechtfertujmuj uml 
(‘‘Justification and Ihiconciliation”), jmblished 
during the years 1870-74, and in 1880-86 a History of 
Pietism, His system of theology is contained in the 
former. He died at Gottingen 28th March 1889. 

Tlitschl claims to carry on the work of Luther and 
Sclileiermacher, especially in ridding faith of the tyranny 
of scholastic philosophy. ITis system shows the influence 
of Kant’s destructive criticism of the claims of Bure 
Reason, recognition of the value of morally conditioned, 
knowledge, and doctrine of the kingdom of cmls; of 
Schleiermacher ’a hist<.)rical treatment of Christianity, 
regulative use of the idea of religious fellow'shi}*, emphasis 
on the importance of religious feeling; and of Lotze’s theory 
of knowledge and treatment of jH‘rs()niility. Ititschl’s work 
made a profound im])ression on German thought and 
gave a now confidence to German theology, wliilo at 
the same time it provoked a storm of luwtile crilici.sm : 
his school has grown with remarkable rai)i<lity. This is 
]>erhaps mainly duo to the bold religi(»us pchsitivism with 
which ho assumes that spiritual ex 2 )erience is real and that 
faith Inu) not only a legitimate but even a })aramount claim 
to provide tho highest interiu-etation of the world. Tho 
life of trust in Gotl is a fact, ii<jt so niiuh to In? explained 
AS to explain everything else. Ko ‘^tlujoretic” knowledge 
<'an exhaust its meaning : none can assail it. It is the 
liighest and richest experience of man : there is no altcT- 
native but to take it as the fixed iioint from which all 
else is to be regarded. But Ritsehl’s stand 2 M)int is not 
that of tho individual subject. The objective gi*ound on 
which he bases his system is the religious exiw»rience of 
the Christian commimit}". He starts from the jK>iiit of j 
view of a member of that believing society which refers its . 
existence to the historical nivelatioii of Jesus Christ, j 
Founder and Redeemer. The “immediate object of 
theological knowledge is the faith of tlie community,” and j 
from this jwsitive religious datum theology constructs a 
“ total view of tho world and human life.” Tlius the j 
essence of Ritschl’s work is systematic theology. He does i 
not attempt to prove his data, but *u!cei)ts tluur reality an , 
if they were matter for natural science. Xor does he ; 
IMiinfully work up to his ma.ster-catcgory, for it is given in 
tho knowledge of Jesus Christ revealed to the community. 
That God is love and that the purijoso of His love is the 
moral organization of humanity in the “ Kingdom of God” 
— ^this idea, with its immense range of a])plication — is 
implied in Hitschl’a initial datum. 

From this vantage-ground Kitsobl criticizes tho use of Aristotel- 
iauiam and speculative pliilosoiihy in scliolastic and Pmtestaut 
theology. He holds that such pliilosophy is too sliallow for 
theology. Hogelianism attempts to squeeze all life into the 
categones of logic : Aristotelianism deals with “things in general 
and ignores the radical distinction between nature ana spirit. 
Neither of them is “ vital *' enough to sound the depths of religious 
life. Neither conceives “God ’’as corrcilativo to human “trust” 
(cf. lUeologie und MeUiyhytik^ esp. p. 8 1*.). But Kitschl's i-ecoil 
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canies him so far that he is left alone with merely 
experience, “Faith” knows (iod in His active i elation to the 
“kingdom,” but not at all as “self'existeut.” 

His limitation of theological knowledge to tho l>ouTid.M huin.in 
need might, if logically pressed, run perilously near plirnojnnialivjij ; 
and his epistemology (“we only know things in their activities*’) 
does nut cover tliis weakness. In seeking ultimate reality iu the 
circle of “ active conseious sensatiiui, ” he niles out all * * lueUphysic, ” 
ludoed, much that is ^virt of normal Christian faith the 

Ktemity of the Son — is juisscd over us beyond the range’ of his 
method. Ritschrs theory of “ value-judgiiieiits ’* i^WcrthvtrthpfU) 
illustmtes this form of agnosticism. Religious judjjinciits of value 
dciemiino objects aceoming to Dicir l)earing on Olir m«»rul and 
sjiiritual W'elfare, They imply a lively sense (>f iiidicai human 
need. This sort of knowdedge stands quite ajMiit trom that jtro- 
duced by * ‘ theoretic ” aiid “ disinterested ” jiidgmenlM. Tlie I'ornier 
moves 111 a w’orld of “values,” and judges things as tle*y arc 
relat(.‘d to our “fundamental self- feeling.” The latter itifivet. in 
a w’orld of cause and effeei. (A" 7?. Kitsehl tipjMsus It* coniine 
Metajihysic !*> tho category of Causality.) If this only mi^ni that 
valiic-judgmciits ai-e necessary for detcnniiiiiig the relatiyt' vahn* of 
given objects 7., that, siijqwwing the historical work of Christ to 
bo a fact, we must bo conscious of tlio need of redem]>ticuj befor** we 
can appreeiati; tho meaning of that work -then liitselds throry 
would he a welcome reassertion of an old but neglected trutli. 
But the theory as Ibrunilated has such grave umbigiiities, that his 
theology, which, as we have seen, is holly based on iiiicompromi.s- 
ing religious realism, has actually been charged with individualislie 
subjectivism. If liitselil had clearly shown tliat judgments ef 
value enfold and transform other lyjies of knowledge, just tm the 
“spiritual man” iiieliides and transiiguicM but does not annihilate 
the “natural man,” then Avitliiii the co)ii}>ush of Ibis sjiiritually- 
conditioned knowledge all other knowledge would be sirn to have 
a function and a home. The theory of vabio-judgmenls is part 
t<M» of his ultra -^tract leal tendency: both “metaj physic" and 
“mysticism ” are ruthlessly condemned. I'liith-kiiowledge aiqicars 
to be wi*euehcd from its bearings and suspended in mi(I-(»ec.iii. 
Kitsehl has no catholic medium in which spiritual and theoretic 
truths can be meoiiciled and harmonized. JVrhnjM if he had lived 
to .SCO the jirogrcss of will-j»syThology ho might have welcomed the 
lio2>o of a more sjtiritiial philosophy. 

A few instances will illustrate (1) Ritschl’s positive systematic 
theology, whi(;h takes for grunted the data of Cliristian e.\])erit*ijce 
ill the community and of hi.storieal revelation, working tliem ii]> by 
the thoroughgoing teleological ap))1ication of the concojit.ion of the 
Kingrlom of God ; (2) Ids iHqmdiation of all “melaphysic” ; (Ji) his 
elhninatioii from faith of all that does not seem to liear on 2>ra(‘ti(‘al 
needs. The coiieeiitiou of God as Fatlier is given to the community 
ill Revelation, lie must be regarded in His active rclation.sbip to 
the “kingdom,” as .S2uritual jiereoiiality revealed in spiritual pnr- 
jNisivencss. His “ Love ” is llis will as directed towards the reali/.i- 
tioii of His puiqKJSO in the kingdom. His “ Riglitcousness” is His 
tidelity to tliis 2»uriK>se. With (U»d as “ First Cause ” 01 “Mor.il 
Legislator ” tlieology has no concern; nor is it interested in the 
“ 82>eculutivo ” 2>rol)lc!ms indicated by the traditional doctrine of 
tho Trinity. “ Natural theology ” has no value save where it Jeans 
on faith. Again, Christ has for the religious life of the eommiinily 
the unique value of Founder and Redeemer. He is tho p»*rfei't 
Revelation of God and the Flxemplur of true religij>n. His work in 
ftmnding the kingdom was a luM'sonal vocation, the spirit of which 
Ho communicates to believeiC “thus, us exalted king,” su.staining 
lliB life of His kingdom. His ResuiTcetion is a nee(«.sary j»art of 
Christian belief (E«-ke, 2q». 198-199). “Divinity” is a preilieate 
ajiplied by faith to Jesus iu His founding and redeeming activity. 
Wc note here that though Kitsehl gives Jesus a unique and un- 
U2)2>roaehablo jMisitioii in His active relation to tlm kingdom, he 
declines to rise above this relative teacliing. The “Two Nature” 
jiroblem and the eternal relation «>f tlie Son tr/ the Father liave no 
bearing on e-\])crienee, and thcrei'oro stand outside tluj mng«- of 
theology. 

Once moro, in the doctrine of sin ainl redcmjuion, the goveniing 
idea is God’s fatherly jiurjiosc for His family. Sin is the contra- 
diction of that 2mn^***’» guilt is alienation from the family, 
lledemiition, justification, regeneration, adoption, forgivt'uess, 
reconciliation all mean tlie same thing — the rest(»rjiiii;ii of the 
broken family rclationslii]». All de2)ciids on the JHediation of 
Christ, who maintained the filial relationship ev< n h> His death, 
and communicates it to tho brotlicrhood of hclicvers, Lverytlung 
is defined by tho idea of the family. The whole apj>iiratus of 
“forensic” ideas (law, punishment satLsfaction, Ac.) is finriiniaply 
rejected as foreign to Gods jnirj»OHe of lo\e. Ifitseld is so iailhiul 
to tho staiid2K)ini of the religious comniunity, that he has, nothing 
definite to say on many inevitable quest ions, sin h us llie relation 
of God to iKigan races. His seliool, in whieli Ilrnnian, jvaitan, 
Harnoek are the eliief names, diverges from his h achiiig in niany 
directions; c.7.. Kaftan apjireciates the jii3slieaJ side ol ii*hgi»»n, 
Hamoek’s criticism is very dificrent from Ifitsehl h arbitrary 

S. VIII. — 32 
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exegeew. They arc united on the value of faith-knowledge as 
opposed to metaphysic.” 

Tiii'BKATtTRS. — A. Eitbciil, DU ChriaUiehs Lehre von der 
Uechtfertigung und Versohnung^ 8rd edition, 1889; XJnUrrichi 
m dUr Ch/rislUchm Lehre (very many editions) ; and Thtologie 
und MUaphysikf 2nd edition, 1887, give his main position. Many 
iiistorical and other works besides. — G. Kcke, DU theologisclU 
Sehule A, RittchVa und dU evangeliacha Kirclbo dUr Qegenwart^ 1897. 
— James Okk, The Ritsehlian Theology mid the Evangelical Faiths 

1898, London; and A. E. CJakvii-:, The Jlitschlian Theology, 

1899, Edinburgh, in botii of which tlio bibliogranhy of the 

movenicnt is £^ven. The (ieriiian literature on the subject is very 
large. (g. E. N.) 

Riukiu. »Si‘o Luchu. 

Riva, a fortified district town near the Italian frontier 
in Tirol, Austria. It is a lake port and steatiisliip station 
at the northern extremity of the Lago di Garda. There 
arc two forts on the Monte Brione a little over a mile 
north-east of the towui, and the old castle of La Rocca 
was reconstructed and extended in ac^cordance with modem 
reipiircinents in 1850. The Minorite Church (1603), with 
altar juctures by Guido Beni and other 
Italian jiainters, is much freciuented as 
a of pilgrimage. In addition to its 
transit trade and the entertainment of visi- 
tors, the i^rincijial resources of the town are 
the manufacture of )m])er, iron wares, and 
pottery, the cultivation of tlio silk -worm 
and the olive tree, and a (*onsiderable 
commerce in timlicr, planks, and coal. Riva 
is connected with tlio Jjodro valley by a 
pictur(*.s<|ue road, which passes in a series 
of tunnels and galleries along the rocky 
and precipitous west shore of the lake. 

Population (1890), 6480; (1900), 7550. 

RiVAfOlOp a town of the province of 
Turin, Piedmont, Italy, in the Oreo valley, 

25 miles nortli of Turin by rail. It is a seat 
of cotton manufacture, and bicyctlcs are also 
uiiule and cocoons produced. The tow’u 
stands jiicturesquely, and is sometimes 
called “Little Turin.” Pojmlation (1899), 
about 7000. 

River Efifflneeriiiff.— Since the 
article in the Ewiyclopmdia Jiritanuira on 
River Knginebring ^ w^as written in 1884, several 
interesting works have been ciirried out or completed, 
exhibiting distinct progress in the improvement of rivers, 
and in some instances constitu^ng novel undertakings; 
ivhile some matters relating to the natural condition of 
rivers and their improvement, not included in the original 
article, reciuiro to be considered, in order to complete the 
n*view of the subject. 

Improvement above the Tidaf Limit, 

When largo rivers w’ith a fairly good and regular flow 
at their low stege need only a moderate increase in dc}>th 
at certain places to afford the requisite waterway for local 
inland navigation, the necessary improvement can often be 
effected by contracting the low-water channel with longi- 
tudinal and cross dykes, thereby {iroinoting scour and in- 
(Toasing the depth. Of this the Rhine, the Rhdne, the Elbe, 
the Niemen, and .some rivers in North America furnish 
examples. These works leave the capacity of the river for 
discharging flood.s unaffected, or sometimes slightly im- 
]trovod, for the increase of the discharge in the deepened 
channel fully comj^ensates for any obstruction the dykes 
may offer in the outer flood-channel. In rivers, also, which, 

* Kneydopasdia Eriiannica, 9th edition, vol. xx. pp. 571-581. and 
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with a ra[iid flow and inadequate depth, bring down so 
much detritus in flood-time as to j^reclnde their improve- 
ment by canalization, the systematic regulation of the bed 
and banks has to be undertaken to increase the navigable 
depth. 

The Rhone below Lyons, which has an average fall of 1 in 
2080 and a maximum fall in some places of 1 in 250, and brings 
down large quantities of shingle and gravel, is a notable instance 
of the latter class of rivers, whose navigable depth at a low stage 
has been increased to a moderate extent by regulation works. 
These works, carried out between Lyons and the St Louis Canal 
close to the mouth of the river, a distance of 201 miles, were 
commenced in 1878, considerably modified after 1884, and com* 
pleted for the most |>art by 1894, when consolidation works chiefly 
remained to be gradually executed. The expenditure at that period 
reached about £1,463,000 for the regulation works alone, or 
£7276 per mile, which may eventually be raised to £8000 per 
mile by the time the works are completely finished.* The 
works consist of (1) dykes across scconda^ and old channels, to 
close them and prevent their reopening during floods, when the 
main channel formerly tended to wander, and to concentrate the 
low- water flow iu a single fixed channel (Fig. 2) ; (2) longitudinal 


dykes for protecting and easing the concave curves of the banks in 
the bends, which, being extended somewhat into the channel 
to reduce the curvature, are connected at the hack to the 
hanks by cross dykes to prevent the current during floods 
from forming a channel behind them (Fig. 1) ; (3) dipping cross 
dykes moiecting downwards into the water from the banks, or in 
front of the longitudinal dykes, to concentrate the flow of the 
river at a low stege and increase its depth, and pointing some- 
what up-stream so as to direct the water passing across them 
into the central channel (Figs. 1 and 2) ; and, lastly, (4) sub- 
merged dykes, the tops of which are kept well below the re- 
uired navigable depth, placed across tne deep pools found 
clow shoals in the centre of the channel. These arrest scour 
in the hollows, and by moderately raising the water-level 
up-stream, owing to their checking the flow through the 
deep pools, improve the depth over the shoals above them, 
and a^ust sligntly the irregularities in the surface fall of the 
river, which is naturally rapid over the shoals and small over the 
deep portions (Fig. 1). The minimum depth in the navigable 
channel of the river, at its lowest stage, was increased by the 
regulation works from 1 foot 3| inches in 1878, to 2 feet IH 
inches in 1884, and 4 feet inches in 1893 ; and it is anticipated 
that on the final completion of the works, a depth of about 6 feet 
will he attained, amounting to a gain of 3| feet of water at the 
lowest water -leveL Before the commencement of the works, 
navigation on the Rh6ne below Lyons was impracticable for 
three months in the year, difficult during four months, and easy 
for the remaining five months ; whereas now, navigation is only 
liable to he interrupted during a fortnight, is difficult for another 



* Siudh Intemationat Inland KamgatUn Congreae, The Hague» 
1894, ** Regulation of Rivers at I^ow Water/' H. Giradon. 
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fortnight, and ib easy for fully >laden vessels during eleven months 
in the year. 

The success of regulation works depends largely upon the degree 
of uniformil^ in the flow of a river, and e8|>ecially on the volume 
of the minimum discharge and its duration ; and consequently, 
these works are best suited for tlie lower portions of large rivers, 
where the regularity of flow attains a maximum, and are not 
adapted for rivers with a very variable discharge. Thus the 
Rhone, in spite of its considerable fall, possesses capabilities for 
regulation in respect of its flow ; for its minimum discharge just 
below the confluence of the Saune at Lyons is four times that of 
the Seine at Paris. The volume of its flow exhibits a greater 
regularity than many rivers of similar sise, owing to the flow' of 
the main river bfing regulated by passing througli the I^ake of 
Geneva, and the occurrence of the floods of some of its tributaries 
at different ^riods of the year. Tims the floods of the Saone, 
whi(;h rises in the Vosges, occur in the winter 
months; while the Arve, the Ain, and the Isere, 
coming from the Alps, are subject to floods in 
the summer from the melting of the snow* and 
glaciers. Regulation works possess the merit 
of leaving a river entirely onen for naviga- kostncim 

tion, while increasing the depth and rendering MAINZ. 

the Kissage of vessels easier round the flat- 
tened bends ; but, on the other hand, they only 
.slightly modify the velocity of the downward 
flow', which continues to be a serious hindrance 
to the up-stream traffic in a river with a rapid 
current like the Rhflno. 

Dredging with bucket -ladder dredgers fur- 
nishes a wml-known method of gradually improv- 
ing and maintaining tho depth of navigable 
Dndrlaw long distances ; and sand -pump dredgers 

^ have been employed with * success, for many years 
past, in ^adually lowering the bars of sand obstructing 
entrance channels of some of the North Sea ports. The greatly 
increased efficiency, however, of the powerful sand -pump dredgers 
ctmstructed within the last few years, especially when provided 
with catters, and still more recently with water-jot agitators, 
has, since 1896, enabled the Mississippi River Commission to 
cut temporary channels rapidly through the shifting sand-bars 
which impede the navigation of the Lower Mississippi at its low 
stage, and thereby to increase the available navigable depth of 
the river during the low-water season. Centrifugal pumps on 
the dredger draw up sand mixed with water through the suction 
pi])es lowered down from the dredger on to the sandbank, the 
amount of sand thus removed from tlie bar being 
much increased by churning up the sand by large 
revolving steel cutters at ttie orifices of the 
jiipes, or still more efleotually by jets of w'ater 
forcibly ejected through pipes against the sand- 
bank by centrifugal pumps, since the cutters are 
liable to jam on encountering debris embedded 
in the bar. The sand thus pumped up is dis- 
charged, through floating pipes, some distance off 
into deep water on the down-stream side of the cut. 

Four of these sand -pump dredgers, work- 
ing on different sections of the Mississippi 
below Cairo in the autumn of 1897, provided 
a navigable depth of from 6 to 9 feet over fourteen bars during 
the low - water season ; and the two newest dredgers were 
able to raise, on the average, 1523 cubic yards aud 1850 cubic 
yards of sand respectively per hour, discharging it to a distance 
of about 1000 feet.^ The dredgers start work if possible at the 
bemnning of September, to preiiare the channels across the bars 
beforehand, the lowest stage of the river being reached at the end 
of October or early in November. A channel which has boon 
opened out maintains its depth fairly well for a certain time ; but 
the dredgers are kept constantly ready, during the low stage, to 
clear away any obstructions which may make their appearance. 

Two additional dredgers have fteen since built ; and it is antici- 
IMfcterl that these six dredgers, with a seventh about to be con- 
structed, will be able to make and maintain, each autumn, a 
navigable depth of 9 feet at the lowest stage over all the bars 
below Cairo, for a width of 250 feet ; so that this depth will be 
always available for navigation, except when the river is closed 
by ice. 

Canalization, in converting a river into a succession of nearly 
level reaches resembling a canal, hinders navigation by the 
introduction of locks, which occupy time to pass 
through ; and the discharge of the river is also im- 
peded by the weirs needed to maintain the requisite 
depth of water in the dry season. Canalization, however, pro- 


vides a more assured navigable depth at the low stage of the 
river than reflation works, e8]H5cially when the low-water dis- 
charge is liable to become small ; and it also generally secures a 
greater depth, which can often bo increased to a moderate extent 
without difficulty or great expense. Moreover, in spite of delays 
in the iiassage of vessels through the locks, canalization is 
decidedly advantageous for the up-stream traffic, owing to the 
reduction in the velocity of the descending current by the weirs, 
except during high floods ; and it is also safer for the down- stream 
traffic with rivers having a somewhat rapid curroiit and a winding 
course. The time occupied in looking vessels can be much reduced 
by furnishing the locks with large culverts at the sides for rapidly 
iilling and emptying the lock-chamber, and by adding an inter- 
mediate pair of gates, or a small lock, for accelerating the 
passage of the smaller vessels ; while by placing the locks in a 
side cut, and erecting movable weirs whioh t^aii be removed from 

FRANKFORT 
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the channel when the river rises in flood-time, the .safety of the 
navigation is ensured, and the river channel is left as uninipederl 
as possible for the discharge of floods. 

One of tlie most .successful and recent of these works i.s the 
canalization of the river Main, by the construction of five weirs 
and locks between Frankfort and the junction of the river witli 
the Rhino opt>osite Mainz, a distance of about 22 miles, in 1883 
1886,® and tlie enlargement of the locks and the provision of an in- 
creased depth a few years subsequently. TJie regulation of the 
river Main below Frankfort by longitudinal and cross dykes, 
jireviously carried out, had only secured a navigable depth of 3 feet 
at the low stage of the river ; so tliat the traffic on the river liad 
to be conducted by small barges, and, just before the commence- 
ment of the works, amounted to only about 12,000 tons a year. 
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P’lf;. 4. — Lock Hiiil Wi'ir on Un> Main. 


Horn, 


' Jtepori of the Ghi^ of Kngineere^ 1898, Part v. Appendix xx., 
** Report of the Mississippi River Commission,’' pp. 3139 aud 3162, 
and plates 4 to 11, and 30 to 88. 


The five movable weirs acro.s8 the river, wiUi locks in side cuts 
on the left bank (two with lifts of 8 feet 10 inches, and three 
with lifts of 5 feet 11 inches, giving an average ri.se from the 
Rhine to Frankfort of 35 feet 5 inches at a low stage), increa.sed 
the navigable depth to 6^ feet at the lowest water-level (Fig. 3) ; 
and the traffic consequently rose to about 300,000 tons in 1887, 
in spite of the competition of two railways connecting frank- 
fort with the Rhine valley, one on eacli side of tlu; Main. Tlu' 
general arrangement of the weirs and loi'ks is indicated by a 
plan of tlio works holiest up the river, 2 miles below Frankfort, 
given on Fig. 4. The original locks were mwin 279 feet long 
between the gates, and 34 i feet wide, in or<lcr to be able to 
receive the steamboats navigating the Rhine, 2ii3 feet long and 
32f feet broad, partially loaded ; and their sill.® were placed 8 j 
feet below the water-level retained by the weirs, to allow lor a 
further deej>emng of the river. The principal weir, stretching 
from tlie left bamL nearly across the river, is a needle weir *’ of 
improved type in each case, divided by masonry juers into two to 
four bays, one of the openings in each weir, from l.’il to 103 feet 
wide, serving as the. navigaole pass for vessels in floo<l-tiine with 
its sill 10| feet below the water-level retained by the weirs. A 
timber pass has been formed alongside tlie riglit bank at each 
weir, by a long embankment in the river shutting off a channel 

* “ Die Caiialisirung des Main von Frankfurt a. M. bi.s zum 
B. Cuno and P. Gutzmer, Xeitachrift f ilr Jiaiiweaen, 1888, p. 19, ami 

plates 14 to 17. * -i- o 

® Kneyelopvtdia Jintannica, 9th edition, p. 5/ 4, and Plate A . fig. 3. 
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with a bottom width of 39^ feet. This is closed at its ui»|»er end 
by a drum weir ^ of the same widtii between masonry jners, with 
its upi>er naddle retaining a liead of water of 5 feet 7 inches, 
which can be readily lowered for the ^mssage of limber down the 
cliannel, and raised again against tlie full force of the current, by 
adjusting the w'ater-pressure in the drum, below the sill, on the 
undeir‘|iaddle by means of sluice-ways in the river ider of the drum 
w'eir. These works were carried out by the State at a total cost 
of £275,000 ; and no tolls are charged for vessels jiassiug through 
the locks. A haven has been formed above the weir near Frank- 
fort, by an ombaukmont in the river, about 580 yanls in length, 
parallel to the ri^ht bank and raised above flood-level, as a refuge 
for v,os8els in winter from floods and floating icc. This also 
serves in ordinary times for commercial purposes, direct communi- 
cation with the u}»]>cr river being ]>roviaed by an opening at the 
u]»|)or end, wliich is closed by a pair of gates when necessary (Fig. 4). 

The great increase in traffic resulting from the above canidiza- 
tion led to a decision in 1889 to enlarge each of the five locks 
on the Main, below Frankfort, sufficiently to admit six of the 
largest barges navigating the llhiiie with their tug at one time. 
A third pair of gates was erected in the cut, 820 feet below the 
lower gates of the original lock ; and the navigable dc]>th was 
increased to 8J feet by dredging the bed of the river towanls the 
upper end of each reach. This additional depth lias enabled the 
river to be navigated by the large Rhine steamboats when fully 
lonled with 1300 tons of cargo, and drawing 7^ feet. The river 
traffic, which w'as 9,388,640 ton-miles in 1887, rose to 22,543,700 
toil-miles in 1892, and reached 36,630,830 ton-miles in 1898. 

An oirtirely novel type of frame weir was completed on the 
)wer Heine in Se]»tember 188.5 at looses, and a second one about 
25 miles higher iiii a year or two later. In all the i>re- 
vious frame W’oirs, closed with s<|uare sjiars (needles), 
rolling-up curtains, or jianels, erected across French 
and American rivers, and also in the needle weirs on the river 
Main,* the frames which are liinged on the ajiroii of the weir in a 
row, and carry a foot-bridge, are laid fiat on the bed of the river 
in ilood-timc, each partially resting niton the frame ]treviously 
lowered. They are therefore ex[tosed during the winter months 
to tlie action of the flowled river, and the detritus it carries down. 
At Toses and Port Mort, on the contrary, the frames are sus- 
pended vertically from a w'idc overhead foot-bridge, and rest at 
tlieir lower ends against a sill in the bed of the river ; while the 
weirs are closed Ity hinged curtains, let down ami rolled up again 
by aid of a winch travelling on a small foot-bridge formed by a 
series of brackets binged to tlie bai'k of each frame (Fig, 5).® The 
weir is o]>eited by rolling up the curtains, and raising the binged 
frames one by one into a horizontal ])osition by chains from the 
overhead bridge, so that all the movable jiarts of the weir are 
raised out of the water in flood- time, quite secure fiom injury, 
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to be made high enough for the rais-cd frames underneath thorn to 
leave a clear headway for vessels of 17J feet above tlie highest 
navigable water-level (Fig, 5J. The merits of this type of weir 
consist in its ease of working, the security of the movable parts, 
and its applicability to high weirs ; but the high wide piers and 
the broad foot-bridges necessarily make the system costly. 

The drum weirs across the timber jiassos in the river Main are 
an extension to deeper channels of the system ado]»ted originally 
for the sliallow portions of the weirs across the river Marne, the 
depth of water retained by tln< upper paddle of the Main weirs 
being 5 feet 7 inches, as comitarc^d with 3 feet 7} inches at the 
Marne weirs, and the radius of the drum 6 feet 11 inches in place 
of 4 feet 3 inches. The most notable example, however, ot this 
tyfie is the drum weir, erected at about the same period as the 
Main weirs, across the navigable pass of the weir constructed for 
canalizing the river Spree at CbarJottenlnirg.® The ujiper ^laddlo 
of this weir, 39i feet wide, retains a depth of 9^ feet of water 
above it ; and the drum in which its lower |»atldle revolves, on a 



ELEVATION. 



Flo. S.— Lifting Frame Weir, Pofles, River Seine. 

and vet ready to bo lowered for closing the weir at any time. The 
foot-bridges across the sliallow openings have only to be placed at 
a sutticient height for the raised frames underneath them to be 
well above the highest flood-level ; but the foot-bridges across the 
navigable passes, of which there are two at Foses, 106^ feet in 
widtn, and five at Tort. Mort, each about 99 feet wide, have bad 

^ Eneydoptedia BrUannka^ 9th edition, p. 575, and Plate V. Fig. 7. 

" “The River Seine,” L. F, Venioii-Harcourt, Brue. Iiist, 0,E 
>ol. Ixzxiv. pp. 234 and 236, and plate 8. 


*■ 

J'lij. i».— •Dnwa AVoir, Clmrlotteuburg, River Sj)re«*. 

horizontal axis common to the two jiaddles, in opening and closing 
the weir, has a radius of lOj feet (Fig. 6). A bridge resting on 
the abutment of the right bank, and on the river pier of the drum 
w’cir, spans the opening closed by the weir, ami 
affords a headway for vessels of slightly over 11 J 
feet for nearly the whole Avidth above liigli 
llo(xl-level, wliieh is about 6 feet higher than 
the normal Mater -lev el retained by the weir. 
The great value of* this type of weir is the ease 
and rapidity with wliich the weir is not only 
loM^ereJ, but also raised against a very strong 
cuiTent, rendering it peculiarly suitabb* for 
regulating the discharge at a weir, ami for con- 
trolling jiasses which may liave to be frequently 
and quickly opened and closed. It ^lossesses, 
however, the serious drawback of the large cost 
involved in the construction of the drum, which, 
irrespectively of its foundations, lias to be carried 
down dec|>er bplo>v the sill of the weir tlian the 
height of the actual weir formed by the upjicr 
paddle. It can therefore be only adopted with 
advantage wliere ease and rapidity of working 
are so essential tliat the cost is quite a secondary 
consideration. Accordingly, though drum weirs 
w’cre first constructed on the river Marne between 
1857 and 1867, to provide a movable crest on 
the top of eleven submerged solid W'cirs, tlie 
system was not extended until inucli later to 
the closing of msses under somewdiat exceptional 
conditions in Germany. 

A modification, liowcver, of the drum weir for 
forming a movable crest, 7 feet high, on the top of a concrete weir 
resting u|Km piles, and raised 11 J feet above the bed of the Osage 
river, a tributary of the Missouri, in connexion with its canalization, 
has been ex|}eriinented on with a full-size4l model, and is in course 
of construction.* The wear across the river, adjoining the lock built 

® “Die Htauanlage in der Spree bei C%arlottenburg,” E. Mohr, 
BWu\b€8eny T886, p. 838, and plates 31 and 32. 

^ JU]^ of the Chief of Engineered 1897, Part vi. Appendix AVA^, 
♦Report of the Missouri River Oommission,” pp. 3947 and 3949 ; 
and 1898, Part vi. Appendix YY, pp. 8471 and 3546 and pUtel ' 
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close alQOgBido the loft bank, consists of ten bays, oacli 75 fert in 
width, separated by masonry piers containing the sluice-ways for 
connecting the drums with the upiwr or lower pool. The movable 
portion of the weir, extending along the crest of eacli bay, is 
formed by a sector of a circle, subtending an angle of 67 A ', encased 
all round with close planking, and strengthened internally by iron 
framing. The sector, which revolves on a horizontal axis along 
the crest of the solid weir, forms the upper 7 feet of the weir when 
raised, and, when lowered, Jills the drum at the 
back of the solid w'eir, which has a radius of 
nearly 9 feet, and is encased in close planking. 

A triangular space is left between the underside, 
of the lowered sector and the down-stream verti- 
cal face of the concrete weir, through wliich the 
w'atcr-pressuro, developed on oi)ciiing communi- 
cation with the upper pool, raises the sector and 
closes the weir. The coinx>letiou of the weir was 
delayed by floods in 1900. 

The half- tide lifting-gate weir, with overhead 
foot-bridge, erected across the river Thames at 
Richmond 1891 91, may be quite 

" as fairly regarded as a ty[»o of mov- 
able w«iir, as the weirs with frames 
.siis|>onded From an overlniiid ftM>t-bridge at Poses 
and Port Mort on the Seim*. In both eases the 
overhead bridge forms a necessary fixed adjunct 
for operating tlie weir ; the river piers carrying 
the foot-bridge are inevitable obstructions in 
the channel in flood -time, though of no great importaiiee ; 
and all the movable parts can, in each case, be readily removed 
from the river, so as t«» leave the channel uiiobstrindecl, with 
the exception of the piers, and secure the parts themsehes 


each pier against a vertical row' of free rollers susi)eud<‘d by the 
loon of a chain attached at one eml to the iner and at the other 
end to the gate, whereby the friction duo to the waU*r-]wc8sure 
against one side of the gate is much reduced. Tlui raising of the 

f ate, weighing 32 tons, is further considerably fa<jilitated by its 
eiii^ counteriwisicd by weights above (Fig. 8). The discharge of 
the fresh- w'atcr flow of the river, during the lower Inilf of the tide, 
is provided for by slightly rai.sing the gates above their sills pro- 




Fio. 7 — Woir and J''ofjt-britlgo at Kicbmoiid, Hum*}', 

from injury during the descent of floods, Tlio openings, 
indeed, between the piers arc wider at the Seine >veirs; but, 
on the other hand, the Riehiiioiid weir is niiudi more rapidly 
opened and closed. It was erected to retain the river at lialf- 

ti<le level between 
Richmond and the 
tidal limit at Ted- 
dington, so tltat tlie 
unsightly mud-haiiks 
which had heeome 
exposed at low title, 
owing to the consider- 
able low'criiig of the 
low- water level result- 
ing from the removal 
of obstructions and 
dredging in the chan- 
nel below', may be 
always covered with 
water, without ub • 
stracting the whole 
of the tidal flow and 
ebb between Richmond 
and Tedtlington from 
Fro. 8.— 'Mechanism of I^ifting-gate, Richmond, the river below. The 

lifting -gates fomiiug 
the weir are 12 feet high, and close the three central spans, each 
66 feet in width, of the arched double foot-bridge, when the river 
fallsrbelow half-tide level on the down-stream side of the weir (Figs. 

7, 8, and 9).^ The gate, when being lifted, slides in a recess in 



portionately to the volume of the flow. As soon as tin* rising 
tide has n.udn'd lialf-tide level, tlie gates an* lifted out of tiie W’ater, 
and on approaching the level of the crow’ii of tlu^ arch, are turneii 
by guules in the piers into a horizontal position between the two 
foot-hridg(‘s, so as not to interfere with the 
view of the river through the. andies. Here 
they remain till the, fall of the river again to 
half-tide level neeessi tales their being lowered. 
Each gate can he fully raised in seven ininute.s 
by two men on the foot-bridge. The similar 
W'eirs erected at Belleek in and at 

Balliiiasloc in 1.SS.0, for controlling tlie drainage 
works above them on the rivers Erne, and Suck, 
•ind c*nahling works to he carried out to facilitato 
the discharge of floods, close, four openings eaeh, 
only 30 feet, and 25 feet in width res] »ec lively. 
Their gates are merely raised for the passage «)r 
the river w’atcT ; and the head of water against 
tliese weirs, as in all non-tidal rivers, is always 
on tlie u])-stream sitle. At Kiehmond, however, 
i, hough the head of W'ater against which the. 
much wider gates tluTo have to he. raised is 
usually considerably less than at Belleek and 
Balliiiasloe, the water -iiressurc iniiy he on tlie 
down-stream side with a rising tide. On lliis 
account, free rollers have had to he ]irovided on 
both .sides of the gates ; and the complete raising 
and low'ering of the Richmond weir gates is a daily operation, 
except during floods and at night. 

Outlets of jf^lthhaa 

The succeM.s which ri*.sulted at the Snliiia inontli of thi^ 
Danuhe, and at the South Pass outltd uf the Mis.si.s.sippi, 
from the eoiicentratioii of the discharge by llic formation 
of parallel jetties, c^xtending beyond these outlets towards 
their bars, which Avere considerably lowered by tlie indiie(*d 
scour oviT the slioals, has Ikm'ii previously d(!scrilKHl." 
The period, however, wdiieh has elapsed since the jt‘tty 
works were carried out enables a more ac^eurate. view to 
l)e formed of the prospects of the continuance of the im- 
proved depth C)ver the bars in front of tliesc outlets, and 
to determine 'whether an extension of the jcltiiis i.s likely 
to 1)0 required in the near future, eitlu^r at tlie navigable 
outlet of the Danube, or the iris.sLssippi. Tlu‘ prolonga- 
tion of the current of a .sediment-1 )earing river fartluT out 
into a tidelcs.s sea, by extending parallel jetties beyond 
its outlet, does not merely low’cr the bar in front <»f tlui 
outlet by scour, but also enables the is.suing current to con- 
Vf*y the materials with wliich it is charged into deeper w'ater . 
Ifere the continual accumulation of dejKisit take.s much 
longer to rise to a sufficient height to imiK^de navigation, 

* En&jclopoidia JJriinnnim, 9tli edition, vcl. xx. pp. 580-581, and 
Plate V. Figs. 19 to 23. 


^ Evtj/incerinfff vol. Ixi. p. 47, and platen 
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and 8ometime» brings the su8j»en(lod matter witliin the 
influence of a littoral current which occasionally flows 
across in front of the outlet at a short distance from the 
shore. The rate of advance of a delta de|)ends upon the 
volume and density of the materials brought down by the 
river, the depth of the sea in front of the outlet, and any 
disturbing influences which may l>e encountered in the sea 
outside, such os a littoral current or wave-action. 

The SuHna jetties (‘xtu tiding the outlet of the Suliiia branch of 
the Dauulio beyond the coast into the Black Sea, which increased 
the depth in tlie navigable channel over the bar from 
n alone of the concentrated 

‘^'irront, maintained tliis latter depth uj) to 1891, when 
iMmnttD9. clrodging with a bucket-ladder dredger was carried out 
in the shoal parts of tlie channel between and beyond the jetties. 
The available depth was thus increased to 24 feet 
by the autumn of 1895, in sjtite of deposits 
whicli necessarily occurred from the alluvium 
brought down by the floods of the river. Kot- 
withstanding, however, the remarkable mainten- 
ance of the depth obtained by works completed 
about 1870, and the facility with whicli the 
depth has been increased by dredging, a com- 
]iarisoii of the charts of 1856 and 1894 
shows that though the inevitable accumula- 
tions of deitosit have not hitherto affected tlie 
available depth of the navigable cliaiinol, their 
influence on the depth of the sea at some distance 
in front of the Siiliua outlet is dearly manifested 
by the steady advance seawards of the 5-fathom 
line, which amounted to an average of 59 yards 
a year between 1856 and 1894.^ The shoaling, 
indeed, is somewhat slow, owing to the liglitness 
of the alluvium brought down by the Danube, 
and to this alluvium being brought under the influence of a 
southerly littoral current, and it lias mostly taken place in CTcater 
depths than the shallowest part of the navigable channel ; but 
the deposits, whicli have been considerable in dejiths of between 
0 and 5 fathoms, will, iii course of time, raise the shoals to a 
height inconvenient for navigation, and necessitate an extension 
of the jetties. Moi'cover, it lias been calculated that the Sulina 
mouth will, in about 170 years, come within the zone of the largo 
deposits of the rapidly advancing Kilia outlets to the north of 
Gulina. 

The ]»aralld jetties, 1000 feet ajmrt, extending from the outlet 
of the South Pass of tlie Mississippi into the Gulf of Mexico, which 
f'ho maximiim available depth at the outlet 

outMof ® 

Mimmimminni maintain the stipulated depth of 26 feet, for a 

' width of 200 foot, and a central depth of 30 feet quite 
continuously, either in the jetty channel itself, or outside to deep 
water in the gulf. Up to the middle of 1898 there had been a 


EAST POINT. 


year there was a deficiency of depth during 133 days in the jetty 
channel, and during 4 days outsiae. The jetty works, accordingly, 
which produced mch a large increase in depth at the outlet of the 
South Pass, have been unable to maintain the depth for twenty 
years after their completion. The changes which have occurred at 
the outlet are indicated by the plan showing the lines of sound- 
ings in front of the outlet in 1883 and 1898 (Fig. 10) ; and by 
longitudinal sections of the jetty and outer channels, in 1873 before 
the commencement of the jetty works, in 1880 after their comple- 
tion, and in 1898 (Fig. 11). Deposit from the river is evidently 
taking place in front of the outlet, being shown upon the plan 
by the advance of tlie lines of soundings since 1888, and by the 
relative depths on the section in 1880 and 1898. The greatest 
advance occurred at the 70-feet line of soundings, amounting 
to 2154 feet between 1877 and 1897, and averamhg 108 feet a 
year ; whilst the 20-feet line of soundings shows the least advance 
of 655 feet, or an average of 83 feet a year. In a fan-shaped 
area of square miles, extending out about 5800 feet from the 
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Fi(i. 10.>--riau of Jetties, South Pass Outlet, Misbisaippi River. 


required depth in the jetty 
by narrowing the channel to a widtii of about 650 feet by inner 
jetties, i^ith some projecting spurs effecting a further reduction in 
width of about 50 feet (Fig. 10), and also by dredging, which has, 
moreover, been employed to a small extent for deepening the outer 
channel. In the year 1897-98 dredging was carried on during 
50 days in the jetty channel, and 5 £y8 in the channel outside, 
and the proper depth appears to liave been maintained during the 
year, except for 4 days in the jetty channel ; but in the previous 

^ “ The Sulina Mouth of the Danube," 0. H. L. Kiilil, Proc, Inst, 
C.E, voL xcL p. 329, and plates 3 and 4 ; and **Tho Survey of the 
Delta of the I)anube in 1894," Proc, Inst. C,E, vol. exxii. pp. 839-841. 

* Report qf the Chirf of Engineers^ 1898, part ii. appendix i., 
" Improvemenjt of the South Pass of the MisslMippi Biver," pp. 1447 
and 1451, and plates 1 and 2. 


3 MILES. 

Flu. 11.— Section of Outlet Cluiimoi, Mi.sbissi]>pl River. 

extremities of the jetties, tlicre ha.s been an average reduction in 
depth all over of 17i feet between 1876 and 1899, the accretion 
being slight near the jetty channel, except on the western side, 
and greatest in the outer zone.® The outer 80-foct channel is 
already somewhat narrow, and is dellocted to the east of the jetty 
channel ; and considering the large quantities of alluvium which 
are being dcjiosited in the outer channel about a mile beyond the 
jetties (Fig. 11), it seems probable that though the central 80 
feet in depth may be maintained for some little time longer by 
the aid of dredging, an extension of the jetties will be necessary 
to carry a channel of tlie required depth across the bar in proce.^^s 
of formation again beyond the outlet. 

Groat difficulties have been experienced in the attempts to im- 
prove the depth at the outlets of the two main hranclics of the 
Volga delta, owing to the great width of the shoals Qf 

obstructing these channels, the shallowness of the 
Caspian 8ca in front of the mouths of the Volga, ^ * 
resulting in the rapid advance of the delta, and the exposed 
])osition of the outlets. Many years ago an 
t ^ endeavour was made to improve the outlet of the 
smaller Kamysiak branch, by concentrating the 
; discharge in one of its outlet channels by a 
: \ discontinuous lino of fascine mattresses on each 
' / side, and closing tlie minor outlets of this branch, 
and also by dredging to a small extent. These 
works, how^ever, gave little permanent increase 
\ ill depth, owing to the discontinuity of the 
training or jetty works, the injuries they are 
exposed to from weaves and ice, and the shallow- 
uosB of the foreshore in front of the .outlet. 
Subsequently, the larger Bakhtemir branch was 
deepened by dredging its shoals along a total 
length of 5} miles, increasing the available depth at the 
ordinary water-level from about 4 feet to 8 feet, which lat<;cr 
depth has been maintained for several years ; but a further 
increase of even 1 foot in depth would necessitate drodmng 
through 17 miles of shoals. Accordingly, in order to obtain a 
deeper channel than 8 feet between Astrakhan and the Caspian, 
it is proi>osed to revert to the Kamysiak branch.* This pM- 
sesses an available depth of 14 feet between Astrakhan and its 
bar, which is only about 1} miles across ; its outlet is much nearer 
3 fathoms depth in the Caspian than the Bakhtemir outlet ; and 
its discharge oeing less, the advance of the delta at its outlet is 
loss than at the other outlet. With adequate dredging plant, it 
is anticipated that the depth on the Kamysiak bar can be increased 

’ Report qfthe Chief of Engineers, 1898, pp. 1459 and 1460 ; and 
1900, p. 2287, and charts 1 and 2. 

* ** Les embouchures du Volga," Y. £. de Timouoff, Vme, Congr^s 
InierfuUional de Navigation InUrUure, 
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£rom 4) foet to 14 feet, and maintained without ditliculty, bo as 
to provide an available depth of 14 feet between Astrakhan and 
the sea. 

When a considerable increase in depth is required across 
the bar of one of the deltaic outlets of a tideless river, it 
must be obtained by the construction of parallel jetties 
extending out towards the bar, whereby the concentrated 
current scours a channel through the liar. A small 
additional increase in the depth of the out- 
let channel thus formed may sometimes 1x5 

obtained, or the original depth maintained, 
by dredging ificross narrow shoals which 
occasion a redaction in the available depth. 

Eventually, however, the continual deposits 
of alluvium brought down by the river in 
the eea in front of the outlet will lead to 
the reappearance of the bar farther out, 
which, owing to the volume of the acen^- 
tions in the sea formed by large sediment- 
bearing rivers, can only Iks prevented from 
impeding navigation by a prolongation of 
the jetties, resulting in the formation of a 
deep channel across the bar for another 
iKjriod. Where the sea is shallow in front 
of a deltaic outlet, and the river current 
feeble, the conditions art5 not favoumblc for 
an improvement of depth by parallel jetties; 
but, provided the shoals obstructing the 
outlet channel are not very wide, and the 
l»roportion of sedimt5nt brought down not 
verj' great, a moderate increase in depth 
may he obtained by large and (continuous 
<lredging operations. 

Tlie Improve mint of 7U\hd Jilvevs, 

Since the size and de])th of tidal rivers 
mainly dei-)end on the volume of tidal water 
entering the river, especially when the tidal 
rise is large and the fresh-water discharge 


TiM 


the tide. The full lines in the diagram show tlio aucoessivc 
levels of the flood tide, and the dotted lines the levels of the 
ebb tide. 

The appearance of a nearly vertical face ut the upper end of 
the simultaneous linos representing an incoming tide, as visible 
(Fig. 13) to some extent opposite Moyapur, and 
more marked at Konuagar ancf Chinsurah, indicates 
that the flood tide encounters obstructions to its 
progress along this portion of the river, leading to the formation 
of a lore, Tliis ])henomenon occurs when the flood lido at the 
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Fio. 13.'»Moyapur Reach, River Tfugli, Juimary JS'.m.. 
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F«J. 14.— .1 imes and Mary Rencli, Rivor 11iIk1>, April 1800. 


^rnall, the luaintcnanco or, whore practicable, an increase of . height of .springs, e.specially when rai-sed by a narrowing rivt r 
the tidal volume constitutes a primary consideration with ’ a-»d impelled by wind, in flowing rapidly up the channel is 
regard to any pi-opoaed improvement works in the tidal ! ^ 


portions of rivers. 

The tidal condition of any river is very well sliowii graphically, 
by a series of simultaneous tidal lines, obtained from simul- 
taneous observations of its varying height, taken at .several 
stations along the river, at suitalue intervals, throughout a 
whole tide ; for when these respective sets of hei^its are 
]ilotted at their relative distances apart, and joined by linos, 
these simultaneous tidal lines represent the actual surface 
of the rivor at the particular time.s when the observatioiw 
were made (Fig. 12). The passage of a tide up and down 


head to overcome the frictional resistance and impel the water 
over the .shoal. Under these conditions, the earliest i)art of the 
flood tide travels up the river like a breaking wave with an 
almost vertical face, producing on its passage an in.stantaneous 
niversal of the current and a sudden ri.se of the river. Bores of 
6 to 7 feet in height have been often observed on the Severn, tin? 
Seine, and the Hugli ; whilst bores of 10 to 15 feet high are oaid 
to have pa.s.scd up the Amazon and the Tsieiitaiig-liang. By 
lowering the obstructive shoals by training works or dredging, 
the i)assage of the flood tide is facilitated, and Die bore con- 
sequently reduced in height ; and at the .sanie time the navig- 
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a river is thereby clearly indicated, and any irregularities in j able channel is improved, and the tidal condition of the river 


the flow are manifested ; while the lines cnablo the volume of 
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Pio. 12.— Simultaneous Tidal Lines, River Hdgll. 
tidal water entering a river to be calculated. Simultaneous 
tidal lines of the river Hd^li, derived from tidal observations 
made throughout a spring tide during the dry season, at several 
stations along the nver, from near the mouth of the estuary 
up to Nadia, only about 5 miles below the tidal limit, a distancie 
of 162 miles, are given in Fig. 12, in which the vertical scale has 
been made very much larger than the horizontal to magnify 
adequately the variations in the water-level at different periods of 


ameliorated. 

Tidal rivers in their natural condition have a winding cmir-c, 
accompanied by irnigularities in de])th ; and the gradual crohiou 
of the concave banks at bends often elfcctcd by the . . 

current, which is followed by accretion in front of the 
convex banks, aggravates the.se defects. 'J'lio main ^ 
current of the river, flowing in a direct line, whi'ii not impeded 
by any obstacle, impinges against the comtave bank op{tosiiig its 
course at a bend, where, being guided and deflected by this l)ank, 
it scours out and maintains a deep channel clo.sf along.sidc ilie 
bank. At the termination of the concavity of the. })ank at the end 
of the bend, the current being no longer controlh^l, passe.s in a 
straight direction diagonally across the rivor to tlie following 
concave bank facing its path at the next he.nJ. Doep chaiiui'ls 
are consequently alw'uy.s found alongside the concave banks of a 
winding rivor ; but the main current being perfecdly free in 
crossing over from one concave bank to the next on the o])iH)site 
side, spreads out and varie.s somewhat in direction, in accordance 
with changes in its velocity and obstacles encountered, so that its 
scouring influence becomes irregular and much reduced at the 
crossing, and the navigable channel is shallow, and liable to shift 
somewhat between the bends. Where scour occurs at the concave 
bank, the further deterioration of the river should be prevented 
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by protecting tho.^ banks from erosion with suitable materials, 
or by putting out dipping cross dykes to direct the force of 
the current away from tiio bank into a more central channel. 
In rivers above the tidal limit, the shoals in the cliannel 
between the bends can bo lowered by narrowing the river at 
those places, so as to direct and concentrate the current at tlio 
crossing, and thereby increase its scour, and deepen the channel. 

The irnprovomeiit of the navigable channel between bends in a 
tidal river is a more coniplioated i»roblem, because in this case 
an adtMjuato narrowing of the cliannel between the bends would 
check the influx of the tide ; and tlie flood and ebb tides, flowing 
ill opposite directions, tend to follow a different course along 
opposite banks between the bends, and to form, consequently, 
two distinct channels. The main currents, accordingly, of the 
flood and ebh are liable to act in antagonism ; and W'here they pass 
alongside opposite batiks, the gradual erosion of both these banks 
leads to a widening of the river, and an increasing divergence of 
the channels formed by the flood and ebb currents respectively. 
The n\sult is the growth of a central shoal between the channels 
at the crossing, which reduces the available depth for vossids 
13 and 14). The ebb tide and the fresh- water discharge, 
I'onstituting the descending current, necessarily follow the same 
course as tlie downward current of a non-tidal river, and 
generally form the navigable channel, especially when the fresh- 
water disttharge is large ; whereas tlie ascending flood tide takes 
a somewhat straigliter course, and tends to form blind channels in 
the. slioals between the bends, nearer the convex hanks than the 
ebb-tide channel. Kvciitually, however, the two main currents 
of ebb and flood both come, at different points, into the deep 
channel alongside each concave bank. 

The divergent channels formed by the ebb and flood tides, in 
cases where the flood tide has the predominaiu'.e during a portion 
of the year, owing to the smallness of the fresh-water discharge 
in the dry season, are very clearly exhibited on the low-water 
cliarts in the dry s(‘ason of the two worst crossings on the river 
Hugh below Calcutta, given in Figs. 13 and 14.* At the 
Aloyapur crossing (Fig. 13), the main current of the ebb tiile 
forms a deep channel along the (umcavo right bank almost down 
to lliragunj Point ; and wlieu the right bank, becoming convex, 
turiKS away from the direction of the ebb current, this current 
disjiorses, and passing over a shoal which it is no longer concen- 
trated enough to scour, it finally reaches the opposite bank near 
tin* centre of the bend, wlience, being guided by the concave left 
bank, it runs in a deep channel along this bank to the next 
('hango of curvature, Tlio nmin flood-tide ciirr<‘nt, on the other 
hand, corning along the right bank from the bend below, after 
forming some blind channels towards this side, passes on to the 
left bank, over a shoal projecting from the ])oint near the centre 
of the bi’iid, which it follows in a deep channel to the change of 


curvature above, where the current is disi^ersed and the deep 
channel cease.s. In the James and Mary reach (Fig. 14), the main 
ebb current follows the concave left liank till the curving away 
of this bank towards Hflgli Point loaves the current undirected, 
which results in the spreading out of the current and the conse- 
quent disappearance of the deep channel in passing on towards 
tno opposite hank. The main flood-tide current runs up from below 
along the right bank opj^site Ilflgli Point, at right angles to the ebb- 
tide channel w'hich it suts up more or less at the extremity in tlie, 
dry season ; and passing round the sharp concave bend of the right 
bank, it is at length dispersed on approaching Shipffuig Point in 
the centre of the bend ; and the deep channel formed by its scour 
alongside the right bank terminates in a shoal. The extent of 
the deep obb- and flood-tide channels, and the depth over the 
dividing shoal, vary according to the changes in the relative 
scouring i)owcr of the obb and flood currents at the different 
seasons of the year, and the volume and duration of the floods 
passing down in the rainy season ; but the gradual widening of 
the two reaches, by erosion along both banks, has led to a reduc- 
tion in the depth over the crossings at the worst periods, and to 
the appearance in the middle of the James and Mary reach, since 
1865, of a sandbank ivhich dries at low water of spring tides in 
the dry season, and by its growth has still farther se[>araled the 
ebb- and flood-tide channels. 

In winding tidal rivers, where the descending current predomi- 
nates, and forms a continuous low-water channel which serves as 
the navigable channel, the diverging action of the flood tide in 
forming blind channels between the Dcnds, may be mitigated by 
widening and deepening the ebb-tide channel at the place where 
the flood -tide channel diverges, and on the side to which it deviates. 
In this way the influx of the flood tide into the enlarged ebb-tide 
channel is facilitated, and its flow diverted from the blind clmniiels 
without impeding its progress up the river, and, consequently, 
without reducing the tidal capacity, upon tlie preservation of 
wdiich the maintenance of tidal rivers largely depends. 

Tidal rivers in tropical countries aee subject to much greater 
variations in their conditions of flow than those in temperate 
regions ; for during the rainy season the downward current over- 
powers the tidal influx in the uj>per tidal part, the rise of tide 
at some distance from the outlet l)eiug mi*rely due to the backing- 
up of the fresh- water discharge, and the deep channel corresponds 
to that formed by the current of a non-tidal river. During the 
dry season, on tlie contrary, the fresh-water dischargo becomes 
so insignificant that tlie rivers depend almost wholly for their 
maintenance pri the flow and ebb of the flood tide. Moreover, the 
fresh-water discharge is obliged to obtain an outlet to the sea ; 
whereas the flood tide only flows up a river Vflicro space is avail- 
able for its reception ; and tluToforc for those rivers whose main- 
tenance depends on tlie flood tide for a ]>ortiou of the year, no 



works should be undertaken which might impede its influx, and 
every elfort should be directed to facilitating its ])rogres8. The 
improvement, accordingly, of winding rivers under these con- 
ditions, such, for iustanco, as the Uugli, which depends on the 
tidal flow and ebb for its maintenance during about two- thirds of 
the year, should aim at guiding the descending current by a very 
low concave training wall, fonning a somew liat projecting con- 
tinuation of the concave bank alongside which this current flows, 
into the flood-tide channel on the optiosite side at a crossing, as 
)»roposed for lowering the shoals at Moyapur, and the James and 
Mary reach. ‘ By this arrangement, the freshets in the rainy 
season would scour out a channel across the shoal at the crossing, 
and maintain the down -stream part of the flood -tide channel 
along the opposite bank, which they otherwise would silt up ; 
and thus whilst the incoming flood tide, on the subsidence of tne 
freshets, would not be impeded by the low training wall, submerged 
at, or even below, the lowest low water, on the land aide of the 


^ Report on the River HUgli^ L. F. Vernon -Harcoiirt, Calcutta, 
1897« plan 6, flg. 3, and plan 7, fig. 2. 

Ibid^t pp. 89 to 94, and plan 6, fig. 3, and plan 7, fig. 4. 


ebb-tide channel, it would find a continuous channel prepared for 
it by the froshets whereby its progress up the river would be 
facilitated ; and thus both the tidal condition and the navigable 
depth of the river would be imjiroved. 

Occasionally the systematic regulation of a tidal river of moder- 
ate size has been undertaken between a town of importance on 
its banks and its outlet into the sea or its estuary, 
with the object of improving its navigable condition ® 

for sea-going vessels, instead of confining the improve- 
mont works to special obstructions in the channel, 
which is all that can bo attempted in large rivers. Two in- 
stances of the regulation of tidal rivers, by aid of training w'orks 
and dredging, are furnished by the works on the river Weser 
between Bremen and Bremorhaven, carried out for the most part 
between 1887 and 1894, though the channel has been sub- 
sequently further deepened by dredging, and on the river 
Kervion, on a smaller scale, between Bilbao and the sea from 
1878 to 1891. 

The river Weser, draining an area of 18,600 square miles, and 
with an average tidal rise at its outlet into its estuary at Bremer- 
haven of nearly 11 feet, had formerly a very irregular channel, 
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obstructed in many iilaces along the lower 31 miles by islands, 5 miles above Bremen, the discharge of floods has been accelcr* 
and by shoals emerging at low water, which so implied the ated, and the liability of the river to be blocked by ice has been 
influx of the flood title tliat the tidal limit was reached at diminished owing to the increased tidal flow and ebb. I'he 
Bremen, 42 miles above Bremerhaven, the available navigable navigable depth is eventually to be increased to 22 feet by 
depth up to Brezj|en being only 9 feet, ilio river has been dredging. 

trained from Bremen downwards, by 22^ miles of training walls, The river Norvion has similarly had its channel straightened 
and miles of cross dvkes and dams, into a single straightened and deepened between Bilbao and its mouth, a diKlance of nearly 
channel increasing regularly in width seawards.^ Thus the flood 8 miles, oy training workt^ These works have enlarged the width 
tide is freely admitted up the river ; and uniformity of flow is • from 210 feet at Bilbao to 132r> feet at the outlet (Fig. 17) ; have 
obtiiined, so as to avoid the formation of shoals by a reduction i facilitated the influx of the tide, which has an average rise of 
at places in the volociiy of the current (Fig. 16). The low- j 9 feet at the mouth of the river ; and have increased the 
water channel was. made .as small as practicable consistently with • navigable depth in the clianncl up to the ]K)rt of Bilbao by 
providing for the' discharge of the low- water flow, in order to about 7 feet, thereby providing a minimum depth of 12 feet at 
maintain its depth and regulate its flow ; and whore necessary the lowest low waten^ 

it has been trained by low -water training walls of fascine It has previously been stated that a bar often obstructs the 
mattresses, backed by materials dnulgt^d from tho channel. The outlets of tidal river-i, because the heapiiig-up action of the sea, 
high-water channel has been left a.s largo as possible, in order to aided by the drift of sand and shingle along the coast . 
maintain tho tidal capacity, and thus by reinforcing the scour of under the influeneo of the prevailing wdnds, tends to 
the ebb to preserve the depth of the low- water channel. By these form a continuous beach across their mouth and some 
works, together with over 40 million cubic yards removed by tuMiount has been given of the jetties constructed at 
dredging, the navigable depth up to Bremen has been iucroase<l the outlets of certain tidal rivers for lowering their bars.* The 
to 164 the volume of tidal water entering and works, however, carried out for improving the outlets of the 

leaving the river has been materially augmented by the lowering Weser, the Nervion, and the Mersey possess certain novel features 
of tho low-water line, the tidal limit has been extended about j rendering them worthy of notice. 



Fio. 10 — TiOngitudinal Section of the River Weser. 


The river Weser on passing Bremerhaven emerges into a witlo 
estuary encumbered by sandbanks rising above low water ; but 
tho channel in the estuary, instemd of being carried through tho 
estuary between two training w'alls, is guided by a single fascine 
mattress training wall forming a continuation of the left bank of 
the river at low- water level, 32 miles long. This, with tho adja- 
cent shore lino opjwsito, provides an expanding outlet for the 
river through the ujiper part of tlie estuary. Secondary and side 
channels farther down the estuary have been closed, in order to 
concentrate tho scour in the main channel ; and the outlet channel 


vessels will l)e fully ]>rotecti‘d,® and from which they c.an pass 
into the river in i)erfect safety (Figs. 17 and 18). 

Tho bar of the river Mersey is about 11 miles seauards of the 
actual mouth of the river at New Brighton ; and this fact, coin- 
bincfl with tho conliguration of tho adjacent coast and the exposure 
of tho site, prevented any attempt from being made to lower 
the bar by the concentrated tidal scour wliicli would bo produccci 
by carrying out longitudinal or converging solid jetties or bn*ak- 
waters from the shore to the site of the bar. Accordingly, up to 
1890 the Mersey bar remained in its natural cotiditioii, with a 



Flo. 17.— Plan of Outlet, River Nerviou 


depth in the main channel across it of only 10 
to 11 feet at low water of spring tides, under 
ordinary conditions, thereby causing delay to 
vessels of large draught in getting up to Liver- 
pool. In 1890, however, two sand-pump dredgers 
were tried for tho first time for lowering the 
bar. This system had boon successfully employed 
in a considorablo deepening of tlie approach 
channel across a sandy foreshore of the open sea, 
at Dunkirk since 1876, and at Calais since 1881, 
and had eifcctcd an increase in the depth of the 
a])proaeh to Ostend liarhour from 6.5 feet at low 
water of spring teles in 1880 up to 204 feet in 
1881 ; whilst the dredging of Gedney’s Channel 
at the entrance to Now York harbour, under- 
taken in 1885, had eventually increased the 
navigable de])th from 24 feet up to 30 feet at 
low water for a width of 1000 f«*(t. These 


is to bo further deepened by dredging, aided, if necessary, by an 
extension of tho training wall (Fig. 16). 

As the outlet of the river Nervion was fully cx]>osed to the 
waves of the Bay of Biscay, the sea had heajied up a bar across 
it, with an available depth of only 44 feet over it at the lowest 
tides. This bar has been removed by tho scour of the river 
guided between two jetties carried out from the shore on each 
side of tho outlet, and by the concave prolongation of tho western 
jetty, aided by dredging, so that a depili of 16§ feet has been 
secured in the outlet channel (Fig. 17). In order to prevent the 
obstruction of the improved outlet by drift during north-westerly 
storms, and to provide a sheltered approach to the river for vessels 
on that very exposed coast, two breakwaters are being constructed 
projecting from the ooast on each side of the mouth of the river, 
ana converging together so as to provide a harbour in which 

^ /Amelioration des Fleuves dans Iciir partie maritime, Ac.,” L. 
Franzius, Cotiffria International de Navigation IntSrUurr^ Paris, 1892 ; 
and “River, Harbour, and Canal Works in Germany,” h. Franzius 
and G. H. de Thierry, Proc, InsL C\K vol. cxxxv. p. 224, and plate 


.saiid-pump dredgers, which wTre able to raise and load them- 
Bolvos with 600 tons of sand in between 20 ininiites and 1 hour, 
according to the conditions, incroassed the minimum depth in tho 
channel across the Mersey bar from 11 feet in 1890 to 18 feet at low 
water of spring tides by the beginning of 1892 ; but tl»e dredging 



Fio, 18.— Section of West IJreak water, River Nervion. 

dono by tlieni in 1892 and 1803 only widened the channel, without 
I increasing its depth,* In 1893, however, a largo special ly-bui it. 
' sand-pump dredger w'as set to work, with hoppers ca])a])le of 
: holding 3000 tons of sand, which the. .sand-pump is able to till in 


5, figs. 4 and 5. 

* Memoria que manifesta d Estado y Progreso de las ohras de ni^'ora 
de la Rio de Rdbao, 1879-91. E. de Cliurruco, Bilbao, 1899. 

* Eneydegniedia Britannicay 9th edition, voL xx. pp, 575-676. 

* Ibid, p. 577, and plate 6. 


* Memoria que manifesta d Estado y PnMjreso de las obrns de. viejora 
de la mode BObao, 1879-91. K. de Chnmi<'.i, Hilliao, 1 899. 

® “DrodrinK Operations on tlie Mersey liar, A. G. Lystcr, lot"' 
national Maritime Congress, London, 1893, Btm. o/^ctwn /. p. oO. 
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‘Phcebus Apollo. ’ By Bi;irt*N Riviere. 

(i?j/ jvr^i ifSiv W r.f rht O 1 JI,. , lit hjf. ,f 111 I ,>J I ,«,) 



RIVERSIDE— RIVIERE 


fair mirror to all good Christian people.” In M77 Caxton 
brought out this book, as DwU% and Sayevgis of tlut Philo- 
sopJwrs^ and it is illustrious as the first production of an 
English printing-press. To this succeeded the Moral 
Proverhi of Christine de Pisan, in verse, in 1478, and a 
Cordial^ in prose, in 1479, The original productions of 
Lord Rivers, and, in particular, his Baladea cufaimt ths 
Seven Deadly Sins^ are lost. In 1478 a marriage was 
an*anged between him and the Princess Margaret, sister of 
King James III. of Scotland, but it w^as mysteriously 
broken off. Rivers began to i»ercoive that it was possible 
to rise too high for the safety of a subject, and he is now 
described to us as one who “ conceiveth well the nnitiibility 
and the unstableness of this life.” After the death of 
Edward IV., he became the object of Richard ITT.’s ijeciiliar 
enmity, and was beheaded by his orders at Pontefract on 
the i!5th of dune 148^1. He \vas succeeded by his son 
Richard, the tliird and last earl of the Wydevillo family, 
who died in 1491. Lord Rivers is s|x»ken of by Com- 
niiues as “un tres-gentil chevalier,” and by Sir Thomas 
Moris as “ a right honourable man, as valiant of hand as 
l)olitic in counsel.” His protection and encouragement of 
Caxton were certainly of inestimable value t<} hmglish 
literature, and in the })reface to the Dictea the printer gives 
an account of his own relations with the statesman which 
illustrates the dignity and modesty of Lord Rivers in a viiry 
agreeable way. The latter was also one of the jmrest 
w ritiirs of J^iiglish prose of his time. 

Rlveraidei a city of California, U.8.A., capital 
of Riverside county. It is near the southern base of 
Han Bernardino range, on Santa Ana river, and on the 
Southern California and the Southern Pacific railways, in 
the southern part of the state, at an altitude of 873 feet. 
It occupies a level site, has a good w’ater supply and 
tirainage, and is Ixjautifully built up in detached cottages 
and villas, with ample grounds, eontaining subtropical 
plants and trees. The town, which is in a region devoted 
to the j»roduction of oranges, lemons, and other subtropical 
fruits, and has a large trade in these products, was founded 
in 1870 by J^ople from New England. Population (1890), 
4083; (1900), 7973, of whom 1525 were foreign-born 
and 195 negroes. 

RivierAi the narrow belt of coast which lies between 
the mountains and the sea all round the Gulf of Genoa in 
the north of Italy, extending from Nice on the west to 
Hpezia on the east. It is usually st)okcn of as Riviera 
<li Ponento (“ the (!oast of the setting sun ”), the jiortion 
l)etween Nice and the city of Genoa ; and as Riviera di 
Lovante (“the coast of the rising sun”), the jKwtion 
from Genoa to Hpezia. All this district, being ofion 
to the south, and sheltered from the north and cast 
wunds, enjoys a remarkably mild climate (winter mean, 
about 49“ Fahr.) ; so much so that the vegetation in 
many places partakes of a subtropical character («.f/., the 
pomegranate, agave, jirickly jMiar, date, palm, and banana). 
Largo numbers of flowers, especially roses, violets, hya- 
cinths, <fec., are grown near Nice, ilentonc, Bordighera, 
and other towns, and sent to the London and Paris 
markets. Bordighera is particularly noted for its noble 
groves of date-palms, one of the few places in Europe 
where these trees grow. The uncommon mildness of the 
climate, coiyoined with the natural beauty of the coast 
scenery — the smother of greenery, the vineyards climbing 
up the hills, the steej) sea-crags, the ruined towers, and in 
the background the range of the Maritime Alps, often 
rugged, often snow-cap|)ed — attracts thousands of invalids 
and convalescents to spend the winter in the chain of 
towns and villages which stretch from the one end of the 
Riviera to the other. Proceeding from west to east, the 
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following are the places to which visitors principally 
resort : Nice, Monaco, Monte Carlo, Mentone, Ventimiglia, 
Bordighera, Osi)edaletti, San Remo, Porto Maurizio, Diano 
Marina, Alassio, Borgio Verezzi, Arenzano (in the Riviera 
di Ponente), and Nervi, Rapallo, Santa Margherit^i, 
Chiavari, Hi»ezia, and San Terenzo (Lerici) in the Riviera 
di Levante. The Riviera labours, how(5ver, under the 
grave draw^back of being liable to eartlujuakes. In the 
19th century there were four such visitations- in 1818, 
1831, 1854, and 1887. A railway runs close along the 
shore all through the Riviera, the disttince from Nice to 
Genoa Ixung 116 miles, and the distance from Genoa to 
Hpezia 55 miles. In the latter stretch the line burrow^s 
through the many projecting headlands, which rii)ple the 
coast, by means of more than 80 tunnels. Several dis- 
tinguished men have been born along the Riviera di 
Ponente — Columbus, Pojxis Julius 11. and Sixtus IV., 
thi5 Roman enq>eror Proculus, the Genoese admiral * 
Andrea Doria, the great soldier ^rtuss^na, the i>oet Chia- 
brera, Paganini the violinist, and Gambc»tta. Genoa, 
Sestri Ponente, and Savona, on this sanu; coast, are places 
of ex(!eptional industrial activity, especially in shipbuilding 
and other iron indiLstrii‘s (see Li(;ukia). The ])earl of the 
eastern Riviera is the stretch ((5 to 7 miles) between 
Rapallo and Chiavari. Lord Byron and Shelley both 
lived and wrote on the shores of the Gulf of Sjwzia 
— and Dickens wTote The Chums at Genoa. Hpezia 
itself is the seat of the chief arsenal and shipbuilding 
yards of the lUlian navy. Francis I. of France was 
detained for some lime at I\>rtofino (i)eninsula of Rapallo) 
after being takem caj>tivo at Pavia by the Emperor Charles 
V. in 1525 ; and in the same neighbourhood is a burial- 
place of the house of Doria. La\'agna was the ancestral 
scat of the Fieschi family, know'n as having produced 
one Pojw, Innocent IV., and from Schiller\s play. The 
women of Ra}>allo and Santa Margherita are famous lace- 
makers. 

Rivierep Briton (1840 ), l^higlish artist, w^as 

In^rn in Loudon on 1 4th August 1 840. 1 1 is father, William 

Riviere, was for some years drawing-master at C^heltenham 
College, and afterwards an art teatiier at Oxford. He was 
educated at (Cheltenham College and at Oxford, where he 
took his degree in 1807. For his art training he was in- 
debted almost cintirely to his father, and early in life made 
for himself a plac'e of imj)ortaiu*i* among the artists of his 
time. ITis first pictures appeared at the British Institu- 
tion, and in 1857 he exhibited three works at the Royal 
Academy, but it was not until 1803 that he becanie 
a regular contributor to the Academy exhibitions. In 
that year he was rcpresiiiited by “ The Eve of the 
Spanish Armada,” and in 1864 by a “Romeo and Juliet.” 
Subjects of this kind did not, however, attract him long, 
for in 1865 he l>egan, with a i>icture of a “ Sleeping Deer- 
hound,” that series of i)aintings of animal-subjects which has 
since occujued him almost exclusively. Among the most 
memorable of his productions are “The Poacher’s Nurse ” 
(1866X “Circe” (1871), “Daniel” (1872), “The Last of 
the Garrison” (1875), “Lazarus” (1877), “Porsepolis” 
(1878), “In Manus Tuas, Domino ” (1879), “The Magician’s 
Doorway” (1882), “Vse. Victis” (1885), “Rizi.ah ”(1886), 
“An Old-World Wanderer ” (1887), “Of a Fool and his 
FoUy there is no End ” (1889), “ A Mighty Hunter before 
the Lord” (1891), “The King’s Libation” (1893), “Be 
yond Man’s Footsteps” (1894), now in the National 
Gallery of British Art; “Phadnis Apollo” (1895, see 
Plate); “Aggravation” (1896), “St George ”( 1 900), and 
“To the Hills” (1901). He has also i»aintcd portraits; 
and at the outset of his i^rticr made some mark as an 
illustrator, beginning with Punch. Ho w^as elected an 
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Associate of the Royal Academy in 1878, and R.A. in 
1881, and received the degree of D.C.L. at Oxford in 1891. 

See Sir Walter Armstkono, “ Briton Riviere, R.A, ; His Life 
and Work," Art AnmuiU, 1891. 

RIVOli, a town ill the jirovince of Turin, Piedmont, 
of Italy, a Huminer resort of 'J’urin, nine miles west of that 
city. It has a royal castle, in which King Victor Ama^ 
deus 11. died a 2 ^n«oner in 1732; and carries on' the 
manufacture of silks, linens, and woollens. There is also 
a school of agriculture. Poiiulation, about 6000. 

RiVOli VeroneSOi a village in the province of 
Verona, Venetia, Italy, on a hiU on the right bank of 
the Adige, thirteen miles north-west of Verona. Here, 
on the 14th of January 1797, Napoleon defeated the 
Austrians under Alvinczy (Baron von Barberek). A 
famous street in Paris commemorates the victory, and 
the village gave the title of Duke to Marshal Mass^ua. 

Road « Mftkinflfa — Stimulated by the growing 
demands of vehicular traffic and encouraged by a more 
liberal exjienditure of imblic money, the art of road-making 
made siilistantial jirogress during the latter ])art of the 
19th century. Questions of foundation being for the time 
settled, atUmtion was concentrated on the superficial layer, 
its cost and rate of wear. A jiorfeci pavement would have 
a surfacti smooth to the wheel and rough to the hoof. 
Those (lualities are not so incompatible as they may .seem. 
In most (!Ountries rough pavements have been made 
smoother, with benefit to l>oth liorse and vehicle, and the 
smoothest might be roughened materially without affect- 
ing the rolling wheel If this ])rocess can lie carried far 
enough for safe foothold, the desired roadw'ay will be 
attained. Foothold should bo provided not only at 
certain jilaces where the shoe may or may not strike or to 
w’hic!li it may slide, but wdierever the foot may fall 
Ho the modern roadmaker has relied more u[X)n the sur- 
face and less ujion the joint. Hoads of macadam, asphalt, 
wood, and brick have gained much by recent ex|K)riments. 

if the ideas of the inventor are strictly followed, 
macadam, w'hon the tine network of jointetis thinly maskocl 
with hardened mud worn from the stone, comes 
roIiSIif*” ^*^*''*' ^ perfect surface. But stones that -will 

jiass through a ring of a given size may be twice 
as much in length, and unless their form is alM)ut that of 
a cube not exceeding IJ inches on its longest side, they 
cannot bo rammed or rolled into the regular mosaic 
characteri.stic of the true macadam. The bf>st modern 
roads are of hand-broken stoiw? dressed slightly on the 
surface with stone chips, while the mass of the road-metal 
is kept free from any kind of binding. Some roadmakers, 
how'evor, have found the large irregularly-shajied stones 
from the machine so difficult to consolidate that they have 
had to reconsider the question of binding. The engineer 
of (Central Park, New York, found that, with the greatest 
care and attention to rolling, such stones would not con- 
solidate projierly w ithout admixture ; indeed they became 
more intractable the more they w’ere abraded by rolling. 
Mr Deacon of Liverjiool has advocated a binding com- 
jx>sed of large chqis of trap rock or else of silicious 
gravel from the size of three-ejuarters of an inch down 
to that of a jiin’s head, together with about one-fourth jiart 
of macadam sweepings obtained in wet weather. This 
will enable the roller to consolidate the road-metal in a 
third of the time required for broken stone alone. The 
harder materials here suggested differ essentially from the 
sand and dirt formerly used for binding, since they fill up 
all the vacant s})aces and cannot be washed down. 
Foundations of large and rougji liard-corc should be rolled 
down to a surface close enough to keep the finer pieces of 
road-metal from dropping dowm, so as to create hollows 


I which, though they may escape the roller, will be detected 
by the laden wheel and by the pounding of the heavy 
! hoof. But there is no foundation equal to sand, which 
has the property of spreading pressure over an enlarged 
area. A 12-inch bed of sand rolled down to 8 inches has 
been recommended, but military engineers have found that 

layer of so little as 3 or 4 inches is sufficient as a founda- 
tion for macadam in very bad ground that has been rolled,, 
or on an embankment that has had time to settle. 

Broken stone mixed with some bituminous comixisition 
has been, found very suitable for suburban roads, and 
for towns where the nature of the traffic requires 
smooth roadways reasonably free from noise and 
dust. In its simplest form, tar macadam is made 
from a good hard limestone broken into the usual sizes, the 
fine chips being used for toj)-dre.ssing. In a shed a large 
hearth is formed of stone flagging, under which the flues of 
a furnace are constructed, and U|>on the hearth the broken 
stone is spread in a layer just as thick as the heat may lie 
able to 2 )cnetrate, to dry off; the moisture and make the 
atones distinctly hot. The load of an ordinary barrow is 
tipped on an iron plate and gas tar is iiourcd over it (from 
8 to 12 gallons per cubic yard), while a couple of men with 
shovels turn it over exactly as they would turn concrete. 
No more tar should be used than is requircid comidetely 
to blacken the whole surface of every stone ; and when this 
has been done, the stone can be thrown U 2 )on the hcaj), 
whore it may bo kept for one or two months, under cover, 
to allow the volatile oils to evaixirate. Fine siftings are 
treated in the same way. When it has been iirojicrly 
seasoned, the mass should assume a greenish lustre ; and 
w'hon cut into by a shovel, the jiarticles will cling together 
and creep down slowly so that the heaj) is said to be 
“alive.” In tliat state it maybe used. The tar ought 
to be boiled ; and if too thin, a little jntch may he added to 
it, though not enough to make the heap consolidate. A 
mixture of tar with pitch and creosote oil is used by more 
precise makers, one formula being 12 gals, tar, ^ cwt. 
pitch, and 2 gals, creosote oil to a ton of stone. But 
these ingredients differ considerably in their chemical com- 
|) 08 ition, and the proportions have to bo varied according 
to exi^orionce. Moreover, as regards the tar and pitch 
used in the manufacture of jmvements, the varieties that 
come directly from a vegetable .source are liable to melt 
in hot and to become brittle in cold weather ; coal tar is 
only moderately jiroof against these extremes. 

Tar macadam mast be jiut down in dry weather. If 
the material seems too dry, hot tar may be apiilied as 
before, but only as an exjx^dient, and with great economy, 
so that the {mvoment may not soften in the sun. Upon 
a well-rolled foundation of hard material a layer of the 
coarser macadam should be put and rolled, then a layer ^of 
the smaller grade. For a road of light traffic a coat of 
the fine siftings may be put dowm and heavily rolled to a 
finished surface. For a road of heavier traffic the second 
coat should be dressed before rolling with tarred stone of 
a gauge of three-quai*ters of an inch to an inch and a 
quarter, and rolled first with a roller of not more tlian 10 
or 12 cwt., then with one of 30 cwt. After the traffic has 
been turned on the road for a few days it should again be 
rolled as heavily as may be necessary to restore any parts 
that have been disturbed. But such roads are often 
coasolidated by steam-rollers of 10 or 15 tons. For 
rofacing an old road the prongs attached to a steam-roller 
will easily lift the old layer. Small depressions may be 
well tarred and levelled up with fine stuff, and the whole 
surface may be dressed every three years with tar and a 
fresh coat of fine chips. If the surface of the road is 
irregular, water will hang ujE^n it, and frost may cause it 
to become slipjiery. The lack of affinity between granite 
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and bitumen prevents the use of tar macadam ufton roads 
of heavy traffic. 

llocks like granite and syenite may be used in combina- 
tion with Portland cement. The ingredients arc mixed in 
about the proi)ortion of four parts of broken 

wetted, one and a 
quarter or two parts of clean sharp sand, and 
one of cement put on in two layers, the second lieing rolled 
by hand to the required shape and to a good surface. It 
should remain for two or three weeks to dry and set. 
Want of elasticity may be urged against concrete macadam, 
and it is productive of dust, but in some cases it has 
proved satisfactory. 

Smooth rounded gravel is unsuitable for roads unless a 
large proportion of it is broken, and about an eighth part 
of ferruginous clay added for binding. Rough 
pit gravel that will consolidate under the roller 
may be applied in two or more layers, but each 
must be of similar coini)osition, or the smaller stuff will 
work downwards. A gi*avel road should be alw^ays under 
inspection, and repairs should he done without delay. A 
ti ack for equestrian exercise should Ihj made of hoggin or 
fine gravel, that will remain soft when raked or harrowed 
and watered. It should be well drained. A foundation of 
rough hard core will let the hoggin pass down into it, so 
that the hard core will appear at the surface. The Ixist 
material is rough chalk sufficiently rolled to stop the 
gravel while draining off the surface w'ater. 

In Great Britain compressed asjdialt for carriage-ways 
has came into greatly extended use, its ])erfect suitability 
for vehicles of all kinds, and its noiselessness 
under the wheel, being set against its slip|)eri- 
ness, esiHscially when not quite clean. While 
the road is kept clean, a very slight depression is made by 
the horse-shoe, which for foothold is a great advantage. 
The noise made on asphalt by horse-traffic is about the 
same as that made on hard wood, and is not much more than 
is necessary for the saft?ty of foot-passengers. Tn American 
cities asphalt has been adopted in a totally different form. 
All asphalt pavements are conqiosed of a very large 
proportion, iKJihaps five ])arts in six, of a hard non- 
})itUTninous material. Tn America it is found cheajjer to 
get the purer bitumen of the island of Trinidad, and to 
procure in the localities the bulky material required for ad- 
mixture — a coarse angular sand with a little ]iure carbonate 
of lime. An asjJialtic cement is made from refined as- 
plialtum. Of this, from 12 to 15 percent, is used with 
70 to 80 i)er cent, of sand and 5 to 15 jKir cent, of lime- 
stone dust. These materials are hc4ited and stirred togetlicr I 
into a stiff mastic paste to form the wearing surface of the 
road. U|K)n the concrete foundation is first spread a layer 
of fine bituminous concrete (tailed “binder,” 1 J inches thick, 
to unite the wearing surface to tho concrete foundation. 
U|ion the binder the as])halt is laid to a thickness of 2 
inches, being spread with iron rakes and brought to its 
finished surface by the steam roller. Obviously this is a 
process requiring great judgment and experience ; but the 
system has become established in America, to the exclusion 
of Euroixsan methods. Its great recommendation is the 
freedom from 8lii)periness that is said to result from the 
admixture of sharp sand, and this freedom is really the 
one quality in which asphalt |)avement is seriously deficient 
This system has Ixien introduced into England. 

The great advance in the use of wood for roadways 
is due chiefly to the introduction of Australian hard woods, 
which have to a large extent supplanted fir and 
pine. The softer woods, which afford reasonably 
paymea . foothold and are comi)aratiyely noiseless, 
wear rapidly under heavy traffic, and are very liable to 
decay. Moreover, the wood actually used has been of 
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mixed qualities, and when a block fails, thosi* near it 
suffer; thus holes are formed, so that the i»avemcnt has 
to be renewed before its time. English oak and beech, 
which are jxjrhaps too hard, have been used with varying 
results ; but the Australian w'oods of the genus Eu(;a]y]»tus 
have been most extensively tried, and with tlu' inost 
satisfactory results. Those which are best known art 
jarrah and kauri, but tallow wo<xl, black-butt, blue-gum, 
i*cd-gum, and spotted-gum, with others, have been tried. 
Of these, one or two are too dense and hard to aflbrd 
foothold, others are not easily procured, but jarrah and 
kauri are used extensively. When cut from the inatnriHl 
heart-wood they are uniform in quality, hard enough for 
durability, and rough enough te afford fairly good foothold. 
A very large quantity of wood has been used in London 
under the name of American red-gum. In substance it 
comes Ixjtween the soft and hard woods above mentioned. 
Wood blocks for paving must Iks cut with the utmost pre- 
cision as to the depth of 5 or G inches and llu* breadth of 
3 inches. The usual length of 8 or 9 inches should also 
be kept w^ell enough for bond. A long block is liable to 
tilt. As to dej>th, although a slight, depression may be of 
little account, the least j)rojection in a block will be imme- 
diately noted as a jolt by the swift-moving wheel. The 
laying and jointing of wood blocks on concn'tc* is still a 
matter of exi)eriinent. They may be s(!l on a lialf-incli 
bod of sand, which is su])])osed to, tliniigli it is doiibJul 
whether it actually does, make Ihi^ ]»a\'cnienl elastii^ to the 
tread. If the blocks are not accnraU^ly g{iiig(‘d, the sand 
enables the ]»aviour to adjust them to a iinilbrjn surface. 
But the practice most aj>proved is to ]>ave dir(*ctly tqjon the 
smootlily finished concrete, trusting for elasticity to the 
wood. On the revival of ww)d-]»aving it was thoiiglit 
necessary, for foothold, to leave wide joints filled with 
small gravel grouted with cement ; but this is niiscbievons. 
The cenamt breaks ui», and when the blocks shrink, the 
filliiigin is driven downwards, and when they again 
get wet, they have less room to ex]>and, the side kerbs 
arc driven uack, and the foot-]>avemeuts are dis]>laced, 
so as to rcipiire relaying. To guard against this, a space 
of alanit 2 inches has been left Ix'twecn tho ]>avcment 
and the kerb, to W. temporarily filled with clay or sand, 
which can l)e cleared out as the ])avement expands. But 
cement has no affinity for wood, and its use, together with 
the wide joints that were thought necessary to gi^■^i foot- 
hold, has been abandoned. They jKjrmitted tht* edge* of 
the block to l)c beaten down below' tho ceaitre, so as to 
produce a succession of lidgos, having much of the char 
ivcter of a “corduroy” road. Asjdialted felt placed in tlie 
joints has not succeeded. A method very successfully 
adopted is to leave the end joints slightly ojRai, and to jdace 
stri})s or laths one-tenth of an inch thick lKitwt*eii the tejurses, 
so that hot pitch can be ]K)Ui‘ed down to till the joint an<l 
cover the surface. The rriadway is then strewn with fine 
sharp gravel. Hard wood blocks so laid expand very 
slightly, so that a sjkico of an incli and a quart(*r is siifli- 
cient bctwe.en tlui kerb and tJie two courses of blocks that 
are usually laid jiarallel to it; this, when fibed with pitcli, 
is more than enough to allow’ for exi>ansion. ^a^'ing lias 
been laid wdth close joints, small vessels of liot pitcli being 
provided, into which each paviour di])s the blo<‘ks more or 
less completely Ixifore laying them ; but wood ITocks are 
more commonly laid dry, a little, jiitch being brushed ov(‘r 
the surface. The gradual abandonment of tJie w idc j’oints 
once considered necessary for foothold will be noti<e.d. 
Hoft wood seems to wear under very heavy tralile sbont 
five times as fast as hard w^ood. 

Since about 1885 brick as a ]»aving for carriage ways 
has been adopted to a considei’alile extent, chiefly in the 
form of shale bricks, in American cities. The c*lay is a 
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hydrated silicate of alumina, containing about 24 per cent 
of alumina with 15 per cent, of iron, lime, soda, potash, 
and magnesia. Lime is injurious, but alkalis 
to the extent of 3 j)er cent are needed to 
pav§men ^ slight degree of vitrification. Various 

tests are used for absorption and abrasion. That for 
abrasion is made by rolling half bricks in an iron barrel or 
rattler in company with i)ieces of cast-iron for a given time, 
and noting the effect on the surfaces, but particularly on 
the angles, which should be tough enough to resist 
chipping. Com|)arison8 arc also made vrith test pieces of 
granite that are mixed with the bricks. To guard against 
chipping, the l)est made bricks arc pressed over again, and 
the ujiiKJr angles rounded to a radius of throe-eighths of 
an inch. U[>c)n a foundation of concrete or well-rolled 
ballast a cushion or l)ed of coarse sand from half an inch 
to three inches thick is laid, and on this the bricks are 
set. They are then rolled till level, or arc heavily rammed, 
a plank Ixnng interi30sed l»otwoon the bricks and the 
rammer. No channel-courses arc used. Pitch is iK)urod 
in at the joints, but by no moans on the surface, as that 
would make them slip[»ery. Brick roadways have stood 
well under hard wear for fourteen years. Although in the 
United Kingdom bricks are produced unecpialled for hard- 
ness and finish, no serious attempt has been made to intro- 
duce a tough brick for roadways that will neither chip nor 
wear smoothly. In various exjieriments with bricks that 
seemed most suitable they stood hard traffic for alx)ut 
a year. Clay of absolutely uniform character, and kilns 
that will ensure jKjrfect equality in firing, are requisite. 
Slag bricks, made to interlock in the form of a double 
hexagon, the surfa(;c being grooved to a small ])attern, 
have stood good tests for wear and foothold bn a jiorfectly 
level surface. Many attempts liave been made to use 
com]M)8itions, into which as])halt or cement usually enters, 
for making blocks or slabs, square or hexagonal, tliat can 
Ihj laid down on a concrete foundation. A mosaic of 
macadam set in an iron frame is fixed by running molten 
slag into the back of the block. Small s(]uare pieces of 
oak are formed into blocks, end-grain upwards. Stafford- 
shire blue bricks, made with holes to hold wooden ])lug8, 
have Ixsen used with some success, liroad blocks not 
firmly fixed down usually become loose and tilt when 
subjected to traffic. 

Bricks made of cork, granulated and mixed witli fibre 
and asphalt, are also used ; they are set in pitcdi, and 
seem to be suitable for rather steej) gradients. 
^^^“^Thoy are com])arativoly noiseless. For a per- 
fectly noiseless ]mvenient, such as is si)Ocialiy 
retpiired wherc a carriage entrance under liodrooms is used 
by night, no substance is equal to indiarubber. For this 
purpose it is made in inch sheets about 3 feet \ride and as 
long as the width of the roadway ; it is fixed over concrete 
anti secured by iron clips. This arrangement carries the 
whole of the passenger traffic to St Pancras Station, 
London, and also a considerable amount of traffic passing 
under the Euston Square Station Hotel. 

In Qjiening up a new country, roads, temporary or per- 
manent, must be made with such materials as may happen 
to be at hand. The plank road often used in 
American forests makes an excellent track for 
all kinds of traffic. Ujiori that side of the space 
devoted to the road, which the lioavy traflic loading to a 
town will use, two parallel rows of sills 15 to 20 feet long, 

1 2 inches wide, and 4 deep, are laid longitudinally flatwise 
4 feet from centre to centre, the earth being well packed 
and rammed to the level of their faces. The joints are 
not opposite ; a short jfiece of sill is put either under or 
by the side of each joint Cross boards about 8 feet 
3 inches long and 3 inches thick are laid down loosely, so 
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that ^oups of four boards together will project on alter- 
nate sides of the road 3 or 4 inches, forming a shoulder 
to enable vehicles to get on to the track at any |K>int 
The remainder of the road space is formed as an earthen 
track, 12 feet wide, for light vehicles. Its slope outwards 
may bo 1 in 16, that of the plank road 1 in 32. If the 
soil is too bad for the earthen track, short lengths of 
plank road of double width are made at intervals to form 
]>as8ing places. The cross boards are spiked down on five 
sills, and are sprung so as to give a fall both ways. 

The log road is formed across swamps by laying young 
trees of similar length close together. This is ridiculed 
as a “ corduroy ” road, but it is better than the . - 

swamp. Good temporary roads may be made ^ 
by laying down half logs roughly squared upon the ground, 
close together or with spaces between of a couple of inches, 
into which earth is well rammed. They may bo 8 or 
feet long, alternate logs being made to project a foot on 
each aide for convenience of driving on and ofi' the track. 

When fuel is available, good roads can bo formed of 
burned materials. Clay is burned into ballast for founda- 
tions, or for a temix)rary track, lu American 
forests charcoal roads have been largely used. 

Logs from 6 inches to 2 feet in diameter are 
piled along the whole route, the stack being 9 feet broad 
at the base, 6 feet high and 2 feet broad at the top. Dry 
materials for lighting are intermixed, and the stack is 
covered up with sods and earth from the side ditches. 
When burned, tlio charcoal is siin]>ly raked down so as to 
form a 15-feet road of a well-rounded section. These 
roads are dry and hard, and otherwise satisfactory. 

The mode of carrying a road across a bog ujion a 
foundation of faggots or brushwood is well known. In 
India the native roads liavo been made equal t.o heavy 
tralfic by laying branches of tlic Mimosa across the track. 
And in the great plains, where the soil, when dry, would 
otherwise bo made deep in dust, this is entirely jjrovented 
by laying across the track a coarse rood or grass like the 
Pamjias grass, and covering it with 3 or 4 inches of 
loam. 

In carrying traffic over a clay soil a covering of 3 or 
4 inches of coarse sand will entirely prevent the formation 
of the ruts which would otliorwiso be cut by the saad. 
wlieels ; and if the ground has already been 
ilooply cut up, a dressing of sand will so alter the condition 
of the clay that the ridges will be reduced by the traffiir, 
and the ruts filled in. 

See Botjta'OIS, Carriage- Ways and Footways ; Aitkkn, Road- 
Making and Maintenance ; Maxwkll, Constradion of Roads. 
Modern American works are : — Byunk, Highway Condructim ; Gil- 
MORK, EoadSy Streetsy and Pavements ; and TiM.soy, Street Pave- 
ments. Sec also Capt. W, W. Robinson, R.E., Road-Making in 
IFcstern India. Original pa|>ers in the Proceedings of AsiP. of 
County and Municipal EngiTieers, Inst, of Civ, Eng. ; HKliE-SnAW 
in Proc. of Mech. ^ig., Journal of Sanitari/ Institute, Bl.) 

ROAnnOp chief town of arrondissement and an im- 
portant railway junction, department of Loire, France, 50 
miles north-north-west of St Etienne, on the railway from 
Paris to St Etienne. The making of knitted articles gives 
employment to about 3000 women and girls in the sur- 
rounding districts. There are besides extensive engin- 
eering workshops, iron and copper foundries, numerous 
dye works, and pottery and tile works. Population (1881), 
24,274; (1901), 33,775. 

ROAnok^ a city of Virginia, U.B.A. Though 
within the limits of Roanoke county, it is not subject to 
county government. It is situat^ on the Roanoke 
river, in the south-western part of the state, at an 
altitude of 907 feet. It has an excellent water system 
and sewerage. Situated on the main line of the Norfolk 
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and Western Railway, at the junction of two branches, 
its industries are connected with the manufacture of 
iron and steel. It has blast furnaces, rolling mills, 
foundries, locomotive and car works, and other manu- 
factures. Formerly known as the town of Big Lick, it 
was chartered under its present name in 1884. Popu- 
lation of Big Lick (1880), 669; of Roanoke (1890), 
16,159 ; (1900), 21,495, of whom 539 were foreign-born 
and 5834 negroes. 

Rober^ Frederick Sieiffh, Earl (1832- 

), British Field Marshal and Commander-in-Chief, 

K.O., second son of General Bir Abraham Roberts, G.C.B., 
was born at Cawni»ore, India, on 30th September 1832. 
Educated at Eton, Sandhurst, and AddiscomlKs, he 
obtained a commission in the Bengal Artillery on 12th 
December 1851. In the following year he was posted to 
a field battery at Peshawar, 
where ho also acted as aide- 
de-camp to his father, who 
commanded the Peshawar 
division. In 1856 Roberta 
W'os ap 2 )ointed to tlio Quarter- 
master-General’s department 
of the Staff, in which he 
remained for twenty - two 
years, passing from one grade 
to another until he became 
Quartermaster - General in 
India. On the outbreak of 
the Mutiny in 1857, Roberts, 
at first, was staff officer to the 
movable (iolumn operating 
against the mutineers in the 
Punjab, successively com- 
manded by Colonels Neville 
Chamberlain and John Nichol- 
son, but, towards the end of 
J une, ho joined the Delhi Field 
Force, and was Deputy Assist- 
ant Quartermaster - General 
with the artillery during the 
operations against Delhi. He 
w^as woundcfl in the fight of 
the 14th July, but was suffi- 
ciently recovered in September 
to take command as a regi- 
mental officer of the left half 
of No. 2 Siege Battery during 
the siege. He rejoined the 
headquarters staflf for the 
assault, and took part in the 
storm and subsequent seven 
days* fighting in the city. He then accompanied C()lonel 
Groathed’s column to Cawni)ore, and during Sej)toml)er and 
October was present at the actions of Bulandshahr, Aligarh, 
Agra, Banthira, and Kanoj. He served under Sir Colin 
Campbell at the second relief of Lucknow in November, at 
the battle of Cawnpore on the 6th December, and the subse- 
quent pursuit and defeat of the Gwalior Contingent near 
Sheorajpur. Roberts distinguished himself at the engage- 
ment of Khudaganj, on the 2nd January 1858, by ca]>turing, 
in single-handed combat, a standard from two scjioys, and 
also by cutting down a se^wy about to kill a sowar. For 
these acts of gallantry he was recommended for the 
Victoria Cross. Ho w^as present at the reoccupation of 
Fatehgarh on the 6th January, the storm of Mianganj in 
February, the siege and capture of Lucknow in March, and 
the action at Kursi on the 22nd of that month, after wdiicli 
he went home on sick leave. For his services in the 


Mutiny war he was seven times mentioned in despatclios, 
i-eceiv^ the medal with tlireo clasps, the Victoria Cross, 
and on his promotion to captain in October 1860, a brevet 
majority. On the 17th of May 1859 lie married, at 
Waterford, Miss Nora Bews, and on his return to India 
wras entrusted with the organization of the Viceroy’s cairqw 
during tlie progresses through Oudh, the North-West 
Provinces, the Punjab, and Central India in 1860 and 1861. 
In December 1863 he took part, under Major-General 
(Jarvock, in the Umlieyla campaign among the mountains 
to the north of Pcsliaw'ar, and w’as present at the storm of 
Tjiilu, the capture of Umbeyla, and the destruction of 
Mulka, receiving for his sendees the medal and clasp. 

In 1867 Roberts \ras apix)inted Assistant Quarter- 
master-General to Bir Donald Stewart’s Bengal Brigade 
for Abyssinia. He showed judgment in embarking each 
unit comi)lete in every dehiil, insteiid of despatching 

camp equi])agc in one ship, 
transi»ort in another, and so 
on, as was customary. Ho 
arrived at Zula, Annesloy 
Bay, in the Red Bea, the 
base of the cxjiedition, on 
3vtl February 1868, and re- 
mained there as senior base 
statf officer during the four 
months’ campaign. At its 
close he superin tiiiided the 
r(3-ombarkation of the w^holc 
army, llis duties were so 
well porforiiu'd that Sir 
Robert Napier sent him home 
with his final despatches. 
He was three times “men- 
tioned,” and received a brevet 
lieutcnant-(iolonolcy and the 
war medal. He returned 
to India the following year 
as Idrst Assistant Quarter- 
master - General. In the 
autumn of 187 1 he mode the 
arrangwnents for the expedi^ 
tion into Lushai, lietwecn 
south east Bengal and Burma, 
fitted out two columns under 
Brigad iers-G enera I 1 ^oiirchicr 
and Brow’nlow’, and himself 
accom|»anied the first. A 
road, over 100 miles long, 
was cut through dense gloomy 
forests ill stifiing heat, and 
tlie column was attacked by 
cholera ; but the object of 
the expedition was successfully accomplished, and Jlolierts, 
wdio was ])resent at the capture of the Kholel villagt*s 
and the action in the Northlang range, and comirian(i<*d 
the troojw at the burning of Taikuin, w^as mentioned 
ill despatches and made a Com]>aniori of the. Bath. 
On his return in March 1872, he became- Deputy Quarter- 
master-General in Bengal, and in 1875 QuartcMiiiaster- 
Gcncral and Colonel. He settled the details of the great 
camp of exercise at Delhi on the occasion ol tlie visit of 
the l^rincc of Wales in January 1876, and atleiided 11.11.11. 
at the manoeuvres. He also sujierintendod the arrange- 
ments for the great durbar at Delld on 1st January 187i, 
when Queen Victoria was proclaimed Eiiijs'css of India. 

Ill 1878 Roberts w'as apix)iiited to th(5 conimand of the 
Frontier Field Force at Abbottalwul, in Hazara ; but in the 
autumn, on the rejiulse of the Chamberlain Mission by the 
Afghans, and the formation of three coliiiniia to advance 
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into Afghanistan by the Ehaibar, the Boian, and the 
Kiiram passes, he was given the command of the Kuram 
Field Force, with the rank of Major-General. Concentrat- 
ing his column at Thai, he advanced to Kuram towards the 
end of November, and having formed an advanced base 
there, moved on to Habib Kila. Under cover of prepara- 
tions for a front attack on the Peiwar Kotal, he recon- 
noitred that formidable position, and on the night of the 
1st December moved part of his foi’ce to attack the 
Spingawi Kotal, in order to turn the Afghan left flank, 
leaving the remainder of the force to feign a front 
atta(;k on tlie Peiwar, and to guard the camp. After a 
very diflicult night march the Spingawi Kotal was carried 
at daybreak on the 2nd, and, hiter, the Afghans on the 
j'elwar Kotal, threatened in rear, al>andoned the position. 
The next morning lloberts occui>iod the Peiwar, and on the 
Gth advanced to Ali Khol. He reconnoitred the Shutar- 
gardan and the Sapari passes, and made a strong recon- 
naissance through Khost, in which some fighting took jdace, 
and at the end of January returned to Hagir Pir, in Kuram, 
where his force remained in occui)ation. In July, Major 
Cavagnari, the British envoy to the new Amir, Yakub Khan, 
] Kissed through Kuram on his way to Kabul, and, shortly 
afterwards, lloberts left his Kuram command and went to 
Simla to take his scat on the Army (Commission, 'where he 
strongly advocated tlie abolition of the three Presidency 
armies, and the substitution for them of four army corps, a 
measure which was carried out sixteen years later. While 
he was at Simla, news arrived on 5th September of the 
murder of Cavagnari and his companions at Kabul The 
Pcisliawar Talley Force had been broken up; Sir Domdd 
St(jwart was still at Kandahar, but most of his troops had 
slart(5d for India ; llolxirts, therefore, had the only force 
ready to strike ra]»idly at Kabul. It was hastily reinforced, 
and he hurried i>ack to Kuram to take command, as a 
JJeutenant-Goneral, of the Kabul Field Force (7500 men 
and 22 guns). By the 19th September a brigade was 
entrenched on the Shutargardaii, and as lloberts advanced, 
the Amir Yakub Khan came into his camp. An Afghan 
force of 8000 num blo(!ked the way in a strong iwsition on 
the heights beyond C^harasia, and on Gth October Roberts 
rej»eated the tactics that had done him such good service at 
the Peiwar in the ])revious year, and sending Brigadier- 
General T. I). Baker with the greater part of his force to 
turn the Afghan right Hank, threatened the pass in front 
with the remainder. By the afternoon Baker had seized 
the position, and the enemy, severely defeated, were in full 
retreat. Kabul was occuj)ied without further opposition. 

The city was sjmred, but punishment was meted out to 
those convicted of complicity in the murder of the British 
Mission. Yakub Khan abdicated on the J2th Octolier, 
and was eventually deported to India. The troops occupied 
the Shorpur cantonments; but in Novendxjr a religious 
w'ar was proclaimed by the Mullalis, and early in December, 
in order to j)revent a threatening combination of Afghan 
tribes against him, lloberts moved out two columns to 
attack them in detail. After considerable fighting around 
Kabul, the numbers of the enemy were so groat that he w as 
forced to concentrate his troops again at Sherjmr, the 
defences of which had been greatly improved and strength- 
ened. Sherpur was invested by the enemy, and early on 
the 23rd December was attacked by over 100,000 Afghans. 
They wore driven off with great loss ; and on making a 
second attempt to storm the place, w^ere met by lloberts, 
who moved out, attacked them in fiank, and defeated them, 
when they broke and dispersed. lloberts now recommended 
the ]K>litical dismemberment of Afghanistan, and negotia- 
tions were carried on with the northern tribes for the 
appointment of an Amir for the Kabul district only. On the 
5th May Sir Donald Stewart arrived 'with his column 


from Kandahar and assumed the supreme command in 
Afghanistan, lloberts retaining, under Stewart, the command 
of the two Kabul divisions, and organizing an efficient trans- 
[>ort corps under Colonel R. Low, which was soon to be of 
inestimable value. On the 22nd of July Abdur Raliman 
was proclaimed Amir of Kabul ; and Roberts was preparing 
to withdraw his troops to India by the Kuram route, when 
nows arrived that a British brigade had been totally defeated 
at Mai wand on the 27 th July, and that Lieutenant-General 
Primrose was besieged in Kandahar. Roberts was ordered 
to proceed thither at once with a specially selected column 
of 10,000 trooi^s and his new transport corps. Ho started 
on his famous march on the 9th August and arrived at 
Kandahar on the morning of the 31st, having covered 313 
miles in twenty-two days. On the following day he fought 
the battle of Kandahar and gained a complete victory. His 
services in the Afghan cam|)aigns of 1878 to 1880 ai*e 
recorded in eight (razetten, and were recognized by the 
thanks of both Houses of Parliament, of the Govern- 
ment of India, and of the Governor-General in Council. 
He was created K.C.B., G.C.B., and a baronet, received the 
medal with four clasiw, and the bronze star, and was gi'^ en 
the comiiiaiid of the Madras army. 

Before proceeding to Madras, Roberts 'went home on fur- 
lough, and when the news of the disaster at Majuba Hill in 
South Africa arrived in London at the end of February 1881, 
he was apj)ointed Governor of Natal and Commaiider-in- 
Chief in South Africa. He arrived at Cyai)e Town to find 
that peace had been made with tho Boers, and that instruc- 
tions were awaiting him to return home. The same year 
ho attended the autumn inanceuvres in Hanover as the 
guest of the German Emperor. He declined the post 
Quartermaster-General to the Forces in succession to Sir 
Garnet Wolseley, and returned to India, arriving at Madras 
in November. The follo'wing year he visited Burma with 
the Viceroy, and in 1885 attended the meeting between 
Abdur Rahman and Lord Dufferin at Rawalpindi at the 
time of the Pendjeh incident, in connexion with which 
he had been nominated to the command of an army cor[)s 
in case of hostilities. In July he succeeded Sir Donald 
Stewart as Commander-in-Chiof in India, and during his 
seven years' tenure of this liigh position instituted many 
measures for the liencfit of tho army, and greatly assisted 
tho development of frontier communications and defence. At 
the end of 1886, at the request of the Viceroy, hi; took jHirsonal 
command for a time of the forces in Burma, and organized 
measures for the suppression of dacoity. For his stTvices 
he received tho medal, was created G.C.I.E., and j»roiiioted 
Supernumerary General. In 1890 he did tho honours of 
the army to lYince Albert Victor at a standing camp at 
Muridki, and in 1891 his attention was occui)ied with the 
Zhob and ITunza Naga frontier campaigns. On the 1st 
January 1892 he w^as raised to the 2 ^*<^rage as Baron 
lloberts of Kandahar and Waterford. In 1893 he left 
India for good, and tho G.C.8.T. was bestowed upon him. 
He was promoted to Ihj Field Marshal in 1895, and in the 
autumn of that year succeeded Lord Wolseley in the Irish 
command and was sw'oru a Privy Councillor. At Queen 
Victoria's Diamond Jubilee in 1897 he was created K.P. 

After tho disastrous actions in tho Boer war in South 
Africa in December 1899 at Magorsfontein, Stormberg, and 
Colcnso, where his only son was killed, Lord lloberts was 
sent out as Commander-in-Chief. He arrived at Capo 
Town on tho 10th January 1900, and after organizing 
Ills force, advanced with sound strategy on Bloemfontein, 
tho capital of the Orange Free State, and soon changed 
tlie aspect of affairs. The sieges of Kimberley and Ls^y- 
smith were raised, and the Boer General, Cronje, flying 
towards the capital, was overtaken at Paardeberg and, ^ter 
a fine defence, compelled to surrender, with 5000 men, on 
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the anniversary of Majuba Day, the 27th February 1900. 
Roberts ontei^ Bloemfontein on the 13th March, and 
after six weeks* preimration, advanced on Pretoria, the 
capital of the Transvaal. Mafeking was relieved on the 
17th May, and Pretoria occupied on the 5th June. The 
two Boer states were annexed, and the war gradually 
assuming a guerilla character, Roberts handed over the 
command to Lord Kitchener, and returned to England to 
fill the office of Commander-in-Chiof of the Army in suc- 
cession to Lord Wolseley. 

He arrived in the Solent on the 2nd January 1901, and 
the same day, at Osborne, had an audience of Queen 
Victoria, who handed him the insignia of the Order of the 
Garter. The next day ho was received at Paddington by 
the Prince and Princess of Wales, and drove in procession 
to Buckingham Palace, where ho was entertained as the 
guest of the Queen. He again had an audience of the 
Queen at Osborne on the 14th January on his elevation to 
an earldom, the last audience given by Her Majesty before 
her death, which took place eight days later. When the 
German Emperor came to London for the Queen’s funeral, 
he decorated Lord Roberts with the Order of the Black 
Eagle. Earl Roberts received the thanks of both Houses 
of Parliament and a grant of j£100,000 for his services in 
South Africa. Ho is the author of TOe Jli»e of Wellingt^n^ 
1895, and Forty-one Yearn in hidia^ 1897, which has 
piissed through more than thirty editions. 

Robertsoni George Groom (1842-1892), 

Scottish philosopher, was born at Alierdeon on 10th March 
1842, In 1857, when only fifteen, he gained a bursary 
at Marischal College, and graduated as M.A. in 1861, with 
the highest Ijonours in classics and j)hiloso])hy. In the 
same year he won a Fergusson scholarshij) of £100 a-year 
for two years, which enabled him to pursue his studies 
outside Scotland. He first wont to University College, 
London ; thence to Heidelberg, where he worked at German; 
and to Berlin, where ho studied psychology and metaphysics; 
also physiology under du Bois-Reymond, and heard lectures 
on Hegel, Kant, and the history of philosophy, ancient 
and modem. He them sjx^nt two months at Gottingen ; 
and in June 1863 went to Paris, In the same year he 
returned to Aberdeen and helped Professor Bain with the 
revision of some of his books. In 1864 Croom Robertson 
was appointed to help Professor Geddes with his Greek 
classes, but ho gave up the vacations to philosophical work. 
In 1864 ho wrote an article on Gorman philosophy for tlic 
Jiritish and Foreign Evangelical Review^ and one on Kant 
and Swedenborg for MacmUlan's Magazine. In 1866 he 
was appointed Professor of Philosophy of Mind and Logic 
at University College, London. This post he retained untd 
ill-health compelled him to resign, a few months before his 
death in 1892. Professor Rolwrtson lectured on logic, 
deductive and inductive, systematic psychology, and ethical 
theory. Ho was a most industrious worker and accumu- 
lated large stores of materials, but left little published 
work. He had projected a comprehensive work on 
Hobbes; but this was never completed, though part of 
the materials were used for an article in the Encyclo- 
paedia Britannica^ and another portion was published as 
one of Blackwood’s Philosophical Classics.” Together 
with Professor Bain, he edited Grote’s Aristotle ; and he 
was the editor of Mind from its foundation, in 1876, till 
1891. He was keenly interested in German philosophy, 
and took every opportunity of making German works on 
English writers known in the United Kingdom. In 
philosophy his affinities were chiefly with the school repre- 
sented by Mill and Bain, but he was widely acquainted 
with the philosophical literature of all schools. He was 
associated with his wife (a daughter of Mr J ustice Crompton) 
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in many kinds of social work ; he sat on tlie Committee 
of the National Society for Women’s Sulfragc, and was 
actively associated with its President, John Stuart Mill. 
He warmly supported the admission of women students to 
University College. 

Robilant, Count Nicolas Carlo 

FollCO (1826-1888), Italian soldier and diplomatist, 
was born at Turin on 8th August 1826. Entering the 
a3*my as artillery lieutenant in 1845, ho was wounded at 
the battle of Novara, w'here he lost a hand. In 1860 he 
took part in the campaign in the Marches, and during the 
war of 1866 w^as chief of staff of the 3rd Army Corps. 
After serving on the Italo-Austrian Frontier Commission, 
and acting as Prefect of Ravenna at a critical moment 
in 1869, he was sent to Vienna in Juno 1871, first us 
minister and afterwards as ambassador. While approv- 
ing of the rapprochement between Italy and the Central 
Powers, he opposed the visits of Victor Emmanuel II. to 
Vienna and Berlin in 1874, and that of King Humbert to 
Vienna in 1881, since he desired that the Triple Alliance 
.should only be concluded after the Austrian Emy»eror 
should have recognizinl Italian Unity by returning at Rome 
the visit of the Italian Sovereign to the Austrian capital. 
Reluctantly accepting the i>ortfoIio of FonMgn AiVairs in 
1886, he displayed tact and firmness during the Bulgarian 
crisis of that year ; and before leaving the Foreign Ofiice, 
after the disaster to Italian troops at Dogali, in Abyssinia, 
he succeeded (March 1887) in renewing the Triple Alliance 
on terms more advantageous to Italy than those of the 
original treaty, and in sujjyilementing it by an understand- 
ing with Great Britain in regard to Mediterranean afi‘airs. 
After his fall from jiower he re-entered the regular army, but 
was selected by Crispi for the post of Ambassador to London, 
where he died on 17th October 1888. (n. w. s.) 

ROChdld.l 09 a municipal, county (1888), and parlia- 
mentary borough of Lancashire, England, on the Roch, 
196 miJes north-west of London by rail. The corporation 
acquired powers in 1900 to purchase the tramw^ays and 
to replace them by electric lines. The electric light lias 
also been recently introduced. Several new mills, boanl 
schools, and other buildings have been erected. Specially 
noticeable are the technical school (1893), costing £1 5,000 ; 
a school of art (1889), and a Roman Catholic orplianagt*. 
There is a statue of John Bright (1891). The E(pn tabic 
Pioneers Society (1844), pioneer of co-operation, nuniber.s 
over 11,000 members, with a capital of over £350,000. 
A handsome new co-ojierative store, belonging to the 
Rochdale Provident Co-operative Society, was oj)ened in 
1900. In 1891, 5699 males and 8353 females wen* 
engaged in the cotton, 1860 males and 2107 females in 
the wool and worsted, and 59 1 males and 395 feniah-*H in 
the silk manufacture; and 1423 j)crsons in the making 
of machines. Area of parliami'iitary borough, 4185 acres ; 
population (1881), 68,866; (1891), 71,401. Till Nov- 
ember 1900 the municipal and county borough was 
coincident with the parliamentary borough ; it was then, 

I however, extended to include the urban district of 
Castleton, and now has an area of 6454 acres with a 
population in 1901 of 83,112. 

Rochefbrtf chief town of arrondissement, dei)art- 
ment of Charente Inf^rieure, France, 20 miles south-south- 
east of Rochelle, on the railway from Nantes to Bordeaux. 
Manufactures include tiles and drain pii)eR, preserved 
foods, artificial fuel, and steam saw and planing mills. 
Large quantities of wine are produced in the districts 
around Rochefort and Tonnay- Charente, amounting in 
1899 to 28,963,700 gallons. The third floating basin of 
the commercial port was completed in 1890; it has an area 
of 15 acres, with 3692 feet of quayage, and a depth, spring 
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and neap tides respectively, of 29^ and 25J feet. Ex- 
clusive of coasting trade, the number of vessels entered «t 
Rochefort and Tonnay-Charente in 1900 was 151 of 1 17,284 
tons ; cleared, 130 of 105,359 tons. The total movement, 
including coasting trade, amounted to 339,582 tons. At 
Tonnay-Charbnte (4 miles to the north), in the same 
year, the total tonnage, including coasting trade, amounted 
to 218,225. A “ bridge with suspended carrier ” has been 
constructed across tlio Oharente between Rochefort and the 
sea, at a height which admits of the tallest ships passing 
underneath at any time. The “ carrier,” suspended some 
150 feet below the bridge, but above the highest water-line, 
conveys jnsrsons, animals, goods, and vehicles from side to 
side, a distance of 300 or 400 yards. This bridge was 
completed at a cost of about £28,000. Population (1881), 
21,608; (1901), 31,613. Tonnay-Charente: population 
(1901), 4610. 

Rochefort, Victor Henri, Marquis 

de Rochefort -LU9ay (1830 ), French 

journalist and i)olitician, generally known as Henri Roche- 
fort, the son of a Legitimist noble, was Ijorn 30th 
January 1830, at Paris. He w^as successively in early life 
a medical student, a clerk in the HOtel de Villc, a suc- 
cessful playwright, and a journalist. AVhen one of the 
writers of the Charivari, his articles led to his appoint- 
ment as 8ul)-insjjector of Kne Arts in Paris, but this i)ost 
he resigned in 1861. In 1863 he joined the staff of the 
Fiyaro, at a salary of 30,000 francs; but his severe 
comments on the Second Empire brought the jiaiier 
into collision with the authorities, and led to his retire- 
ment His articles were collected and published in throe 
volumes, entitled Lea Fran^aia de la Decadence. Roche- 
fort now founded La Laaterm\ but it was seized on its 
eleventh apfiearance, and in August 1 868 the editor was 
linod 10,000 francs, with a year’s imprisonment The 
j)ublication was afterwards rigorously suppressed. Roche- 
fort fled to Belgium ; and after two unsuccessful candida- 
tures, he was returned to the Chamber of l)e])utie8 by 
the Ultra-Democrats of the first circonaerijition of Paris, 
After a brief arrest on (tossing the frontier, he took his 
seat He attacked the Tmiierial regime violently in the 
C3iamber; ami in 1869 started a new jiaper, the Mar- 
aeillwiae, in which Victor Noir and Pascal Orousset were 
collaborators. The attacks in this journal on Prince 
Pierre Bonai>arto led to the killing of Victor Noir by tlie 
Prince; the iiaixsr was seized, and early in 1870 Rochefort 
and Orousset w^ere fined, and committed to ]>rison for six 
months. Upon the downfall of the Empire in September 

1870 Rochefort was released by the mob, and for a 
short time he became connected with the Government 
of National Defence; but was comjielled to resign on 
account of his oijon sympathy with the first Communistic 
outbreaks. When the Commune was establislied in March 

1871 Rochefort at first supi>ortod its terrible excesses in 
the Mot d'Ordre, but finding its tyranny insupportable, 
he fled from Paris in disguise on 11th May. Arrested by 
the Versailles Government, ho was condemned by martial 
law to imprisonment for life, and notwithstanding Victor 
Hugo’s efforts to jirocure his release, he was trans|K>rted to 
New Caledonia. In November 1872 he was temporarily 
released to enable him to legitimize his children by marry- 
ing their mother, who was dying. Then ho was reconvey^ 
to New Caledonia, whence he escaped in 1874 in an oj)en 
boat. He made his way to Ban Francisco, and thence 
to London and Geneva, where he contributed to the 
Parisian press, and attempted to revive La La/rvteme, but 
without success. After being severely wounded in a duel, 
— a form of hostility in which he was always conspicuous, 
— ^he took advantage of the general amnesty to return to 


-ROCHESTER 

Paris, where he founded a new journal called VIntranair 
giant. He resumed his assaults upon all the French 
Governments in turn. He also attacked with special 
incisiveness the Tunis expeditionj; which he declared to be 
a mere stock-jobbing affair; and he secured a triumphant 
acquittal in an action for libel brought against him by 
M. Roustou, the Resident at Tunis, who had been the 
chief jiromoter of the annexation. During the Boulangist 
fever he was a staunch partisan of the General, whom he 
accom])aniod to England in 1889, having esca^)^ through 
Belgium from France. Rochefort remained in exile in 
England for some years, and was always hospitably re- 
ceived there. In January 1895 a French Amnesty Bill 
was passed by the Chamber, and Rochefort, with many 
other proscribe persons, took immediate advantage of it 
and returned to Paris. He played a prominent |jart against 
ex-Captain Dreyfus during his second trial at Rennes. 
In 1900, during the course of the South African wm, he 
initiated a movement in France on behalf of the Boers, 
and no words in Ills vocabulary were too insulting for 
the country which had so long given him refuge. 

ROChOlllly Lftf chief town of department Oharente 
Infdrieure, IVance, 293 miles south-west of Paris, on the 
railway from Nantes to Bordeaux. The new Parc Charruyer 
lies outside the fortifications west of the town. I.ocal in- 
stitutions include an academy of belles-lettres and science. 
Shipbuilding, the manufacture of briquettes, chemicals, 
sardine- and tunny-preserving, and petroleum-refining are 
among the principal industries. The maritime commerce, 
included with that of La Pallice, is very important. La 
Pallice, the new port of La Rochelle, inaugurated 1890, is 
situated nearly 4 miles to the south-west on the ocean, and 
is defended by a fort. At La Pallice petroleum refineries 
and chemical manure works have been established, and it 
has a repairing shipyard. Its importance, however, centres 
in its magnificent port, entirely artificially excavated, 
which, sheltered by the islands of Re and 016ron, affords 
excellent and safe anchorage in all weathers. Tlie outer 
part, protected by two jetties, respectively 1420 and 2054 
feet in length and each terminated by a lighthouse, has an 
area of 29 acres and depth 16 J feet below lowest tide level. 
Bhi]>s drawing up to 16 feet can enter at any time, and 
those drawing from 16 to 26 feet during six hours daily. 
At the extremity of the breakwater is a wharf 680 
feet long where ships may discharge without entering the 
basin. A lock 770 feet long and 72 feet wide connects 
with the inner basin, which has an area of 27 acres, with 
5900 feet of quayage, a minimum depth of 28 feet, and 
depths of 29^ feet and 36 feet at high neap and sjiring 
tides. Connected with the basin are two graving docks, 
respectively 616 and 364 feet in length, with depths 
ranging between 23 and 30 feet. The number of vessels 
entered at La Pallice in 1900 was 205, of 317,080 tons ; 
cleared 200, of 305,220 tons. At I^a Rochelle basin 207 
vessels entered, of 139,695 tons; cleared 169, of 123,267 
tons. Including coast trade, the total movement for the 
two ports amounted to 2,215,210 tons. The total value 
of the imports at La Rochelle was, in 1899, £2,556,000, 
and of the exports, £1,020,000, chiefly brandy (8103 tons). 
Belonging to the port in 1899 were 253 vessels of 23,520 
tons, mostly small sailing ships. In 1900, 198 sailing 
boat^ manned by 743 persons, were engaged in the 
fisheries. The fish market of La Rochelle is the most 
important on the west coast. The value of fish sold in 
1900 was £154,240. Population (1881), of La Rochelle, 
17,234; (1901), 28,578. 

ROChOStery an episcopal city and municipal and 
parliamentary borough, Kent, England, in the Medway par- 
liamentary division of the county, on the Medway, 33 miles 
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«ast of London by rail Tho restoration of the west 
front of the cathedral (Norman style) was commenced in 
1888 by Dean Hole, and w'as completed about 1898, 
•costing, with othei^ work, £7358. Tho church of St 
Kichol^ was restored m 1892. A museum was opened 
in 1894 in the basement of tho corn exchange, and a 
handsome Elizabethan mansion has been acquired by the 
corporation for museum purposes, as a memorial of Queen 
Victoria’s Diamond J ubilee. In 1 888, 9C80 vessels entered 
the port with 704,207 tons of cargo, and 9290 cleared 
with 659,233 tons. In 1901, 1540 vessels entered with 
^86,879 tons, and 1567 vessels cleared with 392,872 
tons. The population of the municijml and parliamentary 
borough was in 1891, 26,290; in 1901, 30,622. The parish 
cf Strood lies mainly within the borough, and is connected 
with the city by a bridge. Population (1901), 14,432. 

ROChOStOrp a city of Minnesota, IT.S.A., the capital 
cf Olmstead county. It is on the Zumbro river, and 
cn the Chicago and North-Western and the Winona and 
Western railways, in the south-eastern jiart of the state, at 
•an altitude of 991 feet. It contains one of the state insane 
•asylums, and is in the midst of a fertile farming region, 
with grain elevators and flour-mills, utilizing the water- 
(lower furnished by the river. Population (1890), 5321 ; 
-(1900), 6843, of whom 1680 were foreign-l)orn. 

ROChOStorp a city of iStrafTord county, New Ham})- 
shire, U.S.A. It is on Salmon Falls and C(x‘heco rivers, 
and at the junction of several branches of the Boston and 
Maine Railroad, in the south-eastern })art of the state, at 
ail altitude of 226 feet. It has fine >vater-})ow'er, and 
manufactures of boots and sIkics, woollen gootls, and other 
articles, liochestcr was settled in 1728, incorjiorated as 
a town in 1737, and received a city cliarter in 1891. 
Population (1890), 7396; (1900), 8466, of whom 1651 
were foreign-born. 

RochOStOPp a city of New York, IJ.B.A., the ca}>ital 
of Monroe county. It is on both banks of the Genesee 
river, in the north- w^estern jiart of the state. The jilaii 
of the city is irregular, with broad, well-shaded streets, 
a large })ro|)ortion of wdiich are jiaved, mainly wdth 
asphalt. It has a fine w"ater-su})])ly and is well sew^ered. 
It is tho seat of Rochester University, wdiich in 1899 
had a faculty numbering 15 and was attended by 213 
xiiidents. llochester is a lake. })ort, the river lieing navi- 
gable to this ])oint. It is also a railway centre of great 
im}K)rtance, being entered by seven railways, the Buffalo, 
Rochester, and Pittsburg, tho Erie, the Lehigh Valley, the 
New York Central and Hudson River, the llochester and 
Lake Ontario, tho Western Now York and Pennsylvania, 
and the West Shore, which afford internal communication 
in all directions, llochester is a manufacturing city of 
much im}K>rtance, aided by water-j)ower derived from the 
falls. In 1900 it contained 2616 manufacturing estab- 
lishments, with a total capital of $49,086,212. These 
employed 33,408 hands and jiaid $13,832,122 in wiiges. 
The raw materials liad a value of $31,557,122, and the 
finished product of $69,129,820. The principal of these 
products, wdth their values, were as follows : — 

Boots and shoes ..... $6,933,11 1 

Men’s clothing 11,138,220 

Flouring and grist mill })roducts . . 3,010,539 

Foundry and machine-shop })roducts 4,036,479 

Malt liquors 2,748,290 

. Tobacco 3,040,331 

Furniture 2,069,972 

The assessed valuation of real and personal property 
was, in 1900, $115,570,890, the net debt of the city was 
4(10,574,431, and the tax-rate was $24.29 })er $1000. 
Tlie total municipal receipts, ajiart from loans, were 


$4,336,506, and the ex})enditure8 for maintenance and 
O}ioration, $3,645,343. Population (1890), 133,896; 
(1900), 162,608, of whom 40,748 were foreign-born and 
601 negroes. Of 45,395 males 21 years of age and over, 
1327 were illiterate (could not write). 

RoCka.Wa.yp formerly a \HiIIage of Queens county, 
New’ York, U.S.A., but since Ist January 1898 a }iart of 
the borough of Queens, one of tlic five boroughs of wdiicli 
New’ York City is com})Oscd. It is a smnmer resort, 
situated on a sandbar on the south coast of Long Island. 

ROCkfbrdIp a city of Illinois, U.8.A., the capital 
of Winnebago county. It is situated in 42" 15' N., 
89" 5' W., on Rock i-ivcr, which furnishes a iine water- 
] lower, in tho northern })art of the state, at an altitude 
of 714 feet. The city has an excellent water-siqiply 
from artesian Avells and from the river; its business 
streets are })aved with brick, wood, and as]>halt, and many 
of its residential streets are macadamized. It is iqion 
four railways, the Chicago, Burlington, and Quincy, the 
Chicago and North- Wt^sterii, the Chicago, Milwaukee, and 
St Paul, and the Illinois Central, which give it a large 
trade. In manufactures, the census of 1 90() riqiortcd that 
the city contained 450 establishments, with a total ca})ital 
of .$14,126,834, eirqdoying 6620 hands, and with a jiroduct 
valued at $12,586,1 16. The jaincqial art icles of manufac- 
ture were furniture, knitted goods, foundry and iiiachine-.shoi) 
})roducts, and agricultural ini] ilemerits. T n 1 900 the assessed 
valuation of jinqierty, real and jiersonal, was $5,266,804, 
a very low' assessment. The net debt of the city was 
$56.5,134, and rale of taxation was $60.75 |)ct .$1000. 
Pojmlation (1890), 23, .584 ; (1900), 31,051, of whom 9337 
w’ere foreign-born and 212 negroes. Of 8856 males 21 
years of age and over, 129 were illiterate (could not write). 

ROCkhamptonp a tow^n of Qucinisland, Australia, 
in the county of Livingstone, on the Fitzroy river, about 
420 miles north-west of Brisbane. It has frctiuc^nt cum- 
innnlcation by steamer with the })rinci])iil Australian ports, 
and is the outlet for a wide agricultural district, which 
})roduces also gold and cojqier. The value of the exports 
ill 1899 amounted to £2,390,000. Much of the traile is 
carried on through the }>ort8 of Alma and Broadmount, 
near the mouth of the river, both available for ocean 
steamers. The Cimtral Railway starts from this town. 
Population (1891), 1 1,629 ; (1901), 15,461. North llock- 
hamjiton is a sejiaratc municijiality on the o])])ositt‘ sidt; 
of tho river. Pojnilation (1901), 2865. 

Rock Hilip a city of York county, S.C\, U.S.A. 
It is situated on tho Southern and th(^ South (Carolina and 
Georgia railways, in the northern jiart of the state. 
Pojmlation (1890), 2744 ; (1900), 5485, of whom 33 were 
foreign-born and 1706 negroes. 

Rock Islandp a city of Illinois, IT.S.A., tho ca])ital 
of Rock Island county. It is situated in 41" 32' N., 
90* 31' W., on the. east bank of the Mississij)])!, in the 
w’cistern jiart of the state, at an altitude of 570 feet 
at the river bank. The city has a watcr-su]ij>ly pumped 
by the Holly system, is sewered, and is divided into 
seven wards. It has five railways, the CJiicago, Rock 
Island and Pacific, the Chicago, Burlington, and Quincy, 
the Cliicago, Milwaukee, and St Paul, tho Da^(‘nlM)rt, 
Rock Island, and North- WesU?rn, and tho Rock Island 
and Peoria. The city has a large trade by rail and t iver, 
and, aided by ainjile water-power derived from llie Rock 
Island Rajiids, it has inqiortant nianiifactur(*s, including 
flour, lumlier, glass, and agricultural imjileinents. Rock 
Island is the seat of Augustana College, a Lutheran in- 
stitution, ojieneil in 1860, w’hich in 1899 had a faculty 
numbering 27 and w’as attended by 458 students. Popu- 
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lation (1890), 13,634; (1900), 19,493, of whom 4412 
were foreign-lwm and 282 negrooH. 

ROCkIftndy a city and seaport of Maine, U.8.A., 
the capital of Knox county. It is on the shore of 
Penobscot bay, and on a branch of the Maine Central 
Kailroad, in the southern part of the state. It is divided 
into seven wanls, and has a water - supi>ly and sewer 
system. Tlic i>rincipal industries are the quarrying of 
granite, the burning of lime, and shipbuilding. Owing 
to its strength and durability, Ilockland granite is used for 
building in various parts of the country. Population (1890), 
8174 ; (1000), 8150, of whom 610 were foreign-bom. 

Rockiandi a town of Plymouth county, Massa- 
chusetts, IT.S.A. It is an inland town in the south-eastern 
j)art of the state, on a branch of the New York, New 
flavon, and Hartford liailroad. It contains an area of 11 
srjnare miles, well settled, mainly with rural population. 
There is a village bearing the same name as the town. 
J Population (1890), 5213; (1900), 5327, of whom 796 were 
foreign-born. 

ROCkporti a town of Essex county, Massachusetts, 
U.S.A. It is at the eastern point of CajH) Ann, in the 
north-eastern part of the state, on a branch of the Boston 
and Maine liailroad. It has an area of seven square 
miles of broken, rocky country, bordered by a rugged 
cf)ast-line. It contains several villages, llockjiort, Ocean 
View, and Pigeon Cove, wliich are popular seaside resorts, 
llockport is widely known for its granite quarries. Popu- 
lation (1890), 4087 ; (1900), 4592, of whom 1290 were 
foreign-born. 

Rockville^ a city of Tolland county, Connecticut, 
U.S.A. It is on the Hockanuiii river, and on the Now 
York, New Haven, and Hartford liailroad, in the northern 
])art of the state, at an altitude of 403 feet. It possesses 
excellent water-power, which has boon put to use in manti- 
fa(»tures. These consist largely of envolojKss and woollen 
anil silk goods. Rockville was separated from Vernon 
town and chartered as a city in 1889. Population (1890), 
7772 ; (1900), 7287, of whom 2548 wore foreign-born. 

Rodin, AuRuste (1840 — — ), French sculptor, 
was born in 1840, in Paris, and at an early ago displayed 
a taste for his art He began by attending Baryc^s classes, 
but did not yield too completely to his influence. From 
1864 to 1870, under pressure of necessity, ho was em- 
ployed in the studio of Garrier-Belleusc, where ho learnt to 
deal with the mechanical difficulties of a sculptor. Even 
so early as 1864 his individuality was manifested in his 
“Man with a Broken Nose.” After the war, finding 
nothing to do in Paris, Rodin went to Brassels, where 
from 1871 to 1877 he worked, as the colleague of the 
Belgian artist Van Ilasboiirg, on the sculpture for the 
outside and the caryatides for the interior of the Bourse, 
besides exhibiting in 1875 a “Portrait of Gamier.” In 
1877 ho contributed to the Salon “The Bronze Ago,” 
which wjis seen again, cast in bronze, at the Salon of 
188,0, when it took a third-class modal, was ])urchased by 
the State, and placed in the gardens of the Luxembourg. 
Between 1882 and 1885 he sent to the Salons busts 
of “ Joan-Paul Laurens ” and “ Carrier-Bolleuse ” (1882), 
“Victor Hugo” (see Plate) and “Dalou” (1884), and 
“ Antonin Ptoust ” ( 1 885). From about this time he chiefly 
devoted himself to a great decorative composition six metres 
high, wliich was not finished for twenty years. This is 
the “Portal of Hell,” the most elaborate perhaps of all 
Rodin’s works, executed to order for the Mus4e des Arts 
D^coratifs. It is inspired mainly by Dante’s Inferno, the 
{M)et himself being seated at the top, while at his feet, in 
under-cut relief, we see the writhing crowd of the damned, 


tom by the frenzy of passion and the anguish of despair* 
The lower part consists of two bas-reliefs, in their midst 
two masks of tormented faces. Round these run figures 
of women and centaurs. Above the door three men cling 
to each other in an attitude of despair. After beginning 
this Titanic undertaking, and while continuing to work on 
it, Rodin executed for the town of Damvillers a statue of 
“ Bastien-Lepage ” ; for Nancy a “Monument to Claude 
le Lorrain,” representing the Chariot of the Sun drawn by 
horses; and for Calais “The Burgesses of Calais” sur* 
I’endering the keys of the town and imploring mercy (see 
Plate). In this, Rodin, throwing over all school tradition,, 
represents the citizens not as grouped on a square or 
circular plinth, but walking in file. This work was ex- 
hibited at the Petit Gallery in 1889. At the time of the 
secession of the National Society of Fine Arts, or New 
Salon, in 1890, Rodin withdrew from the old Society of 
French Artists, and exhibited in the new Salon the bust of 
his friend “ Puvis de Chavannes ” (1892), “Contemplation ” 
and a “ Caryatid,” both in marble, and the “ Monument Uy 
Victor Hugo” (1897), intended for tlie gardens of the 
Luxembourg. In this the poet is represented nude, as a 
powerful old man extending his right arm with a sovereign 
gesture, the Muses standing behind him. In 1898 Rodin 
exhibited two very dissimilar works, “The Kiss,” ex- 
hibited again in 1900, a marble group representing Paolo 
Malatesta and Francesca di Rimini, and the sketch in 
plaster for a “ Statue of Balzac.” This statue, a commi.s- 
sion from the Society of Men of Letters, had long l)cen 
expected, and was received with vehement dissensions. 
Some critics regarded this work, in which the jK)et was 
represented in his voluminous dressing-gown, as the first- 
fmits of a new phase of sculpture; others, on the con- 
trary, declared that it was incomprehensible, if not 
ridiculous. This was the view taken by the society who* 
had ordered it, and who “refused to recognize Rodin’s 
rough sketch as a statue of Balzac,” and withdrew the 
commission, giving it to the sculj)tor Falgui^re. Falguiere 
exhibited his model in 1899. In the same Salon Rodin, 
to prove that the conduct of the society had made no 
change in his friendship with Falguiero, exhibited a bust 
in bronze of his rival, as well as one of “ Henri Rochefort.” 
In 1900 the city of Paris, to do honour to Rodin, erected 
at its own expense a building close to one of the entrances 
to the Great Exhibition, in which almost all of the works 
of the artist were to be seen, more esjiecially the great 
“ Portal of Hell,” still quite incomplete, the “ Balzac,” and 
a host of other works, many of them unfinished or mere 
rough sketches. Here, too, were to be seen some of Rodin’s 
designs, studies, and water-colour drawings. He has also 
executed a great many etchings and sgraffiti on porcelain 
for the manufactory at Sevres. His best known etching 
is the portrait of Victor Hugo. Rodin’s works may be 
found in some private collections, and at the Luxembourg 
he is represented by a “ Danaid ” (in marble), a “ Saint 
John ’’(in bronze, 1800), “She who made the Helmet” 
(bronze statuette), and the busts of “ J. P. Laurens ” and 
of “ A Lady.” In the Mus^e Galliera is a very fine bust 
of Victor Hugo. Rodin has exerted a marked influence on 
many contemporary artists. 

Bibliography.— Gkffroy. La Vie Artislique. Paris, 1892, 
1893, 1899, 1900.— L. Maillard.' JRodin, Paris, 1899.— Xa 
Plume , Podift et son oeuvre, Paris, 1900. — Alexandre. Le 
Balzae de Rodin, Paris, 1898. 

RodOStOf a town of European Turkey, is on open 
roadstead on the Sea of Marmora, about 85 miles west 
of Constantinople, of which it is practically a commercial 
dependency. It is the administrative centre of a district 
producing and exporting barley, oats, spelt, and canary 
seed, and largely planted with mulberry’ trees, on which 
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are fed silkworms of the ** Baghdad” breed. White 
cocoons to the amount of 394 cwt. were exported to 
western Europe in 1901, besides a large quantity of silk- 
worms’ eggs to Russia and Persia. Being financially 
dependent on the capital, Rodosto suffered heavily during 
the commercial crisis wMch jjaralysed the trade of Con- 
stantinople in the years 1896-99, and a considerable area 
of land fell out of cultivation. This period of depression 
was followed, however, by two y(5ars of exceptional 
abundance. Population (1890), 19,558; (1902), 35,000. 

Roabuckp^ilofhn Arthur (1802-1879), British 
politician, was bom at Madras on 28th December 1802. 
After the death of his father, a civil servant, his mother's 
second marriage transferred him to Canada, where he was 
chiefly brought up. He came to England in 1824, was 
called to the Bar, became intimate with the leading Radical 
and utilitarian reformers, was elected M.P. for Bath in 
1832, and took up that general attitude of hostility to the 
Government of the day, bo it wdiat it might, which he 
retained throughout his life. At all times conspicuous for 
his eloquence, honesty, and recalcitrancy, he twice came 
with especial prominence before the public — in 1838, when, 
although at the time without a seat in Parliament, he 
ap|»eared at the bar of the Commons to protest in the name 
of the Canadian Assembly against the susijension of the 
Canadian constitution; and in 1855, when, having over- 
thrown Lord Aberdeen’s ministry by carrying a resolution 
for the appointment of a committee of inquiry into the 
mismanagement in the Crimean War, he presided over its 
proceedings. In his latter years his political opinions 
became greatly modified, but with one intenniption he 
retained his seat for Sheffield, which he had gained in 
1849, until 1879, w4ien he died with the reimtation of an 
intrepid, pugnacious, jjerfectly disinterested and thoroughly 
impracticable senator. 

Rofralt. See llovEiiKTO. 

Rogers James Edwin Thorold (1823- 

1890), political economist, was bom at West Moon, Hami)- 
shire, in 1 823. He was educated at King’s College, London, 
and Magdalen Hall, Oxford. After taking a first-class 
degree in 1846, ho 'was ordained, and was for a few years 
a curate in Oxford. Subsequently, however, he resigned 
his orders. For some time the classics were the chief 
field of his activity. He devoted himself a good deal to 
classical and philosophical tuition in Oxford with success, 
and his publications included an edition of Aristotle’s 
Ethics (in 1865). Simultaneously with these occupations 
he htvd been diligently studying economics, with the result 
that in 1859 he was apix)inted professor of statistics and 
economic science at King’s College, Ix>ndon, a post which 
he filled till his death. From 1862 to 1867 he also held 
the |K)sition of Drummond professor of i)olitical economy 
at Oxford. Dtiring that j^eriod he published (in 1866) 
the first two volumes of his llutmy of AfpnctdPure avd 
Prices m Eiufland, a minute and masterly record of the 
subject and the work upon which his reputation mainly 
rests. Two more volumes were published in 1882, a fifth 
and sixth in 1887, and he left behind him at his death 
copious materials for a seventh and eighth. In 1868 he 
published a Manwd of Political Economy, and in 1869 
an edition of Adam Smith’s Wealth of Nations. In 1875 
he collected and edited the Protests of tfie Lords, An 
intimate acquaintance with Cobden and John Bright led 
Rogers to take an active part in ))olitic8 : he represented 
Southwark in Parliament from 1880 to 1885, and Ber- 
mondsey from 1885 to 1886, as a Liberal. In 1888, on 
the death of Professor Bonamy Price, who had succeeded 
him at Oxford as professor of |)olitical economy, he w^ 
re-elected to the post, and held it till his death. Previously 
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(in 1883) he had been ai>pointed lecturer in ix>litical 
economy at Worcester College, Oxford. His latter years 
were mainly sijent at Oxford, where he died on 12th 
October 1890. He was celebrated in society as a wit and 
humorist. Of his miscellaneous economic and historical 
writings, which were numerous, the most noteworthy is his 
Six Centuries of Work aivd Wages, published in 1884. 

(r f s ) 

Rogier, Charles Latour (1800-1885), Belgian 
statesman, descended from a Belgian family that ha<l 
settled in the department of the Nord in France, was boi’ii 
at St Quentin on 17th August 1800. His father, an 
officer in the French army, jKirished in the Russian cam- 
paign of 1812 ; and the family moved to Li<^ge, where 
the eldest son, Firmin, held a professorship. Charles, 
after l^ing called to the Bar, founded, in collaboration 
with his lifelong friends, Devaux and Lcbeaii, the journal 
Mathieu Laxnsberg (afterwards Le Politiguef, which by its 
ardent patriotism and its attacks on the Dutch adminis- 
tration soon acquired a widespread influence. When the 
insurrection of 1830 broke out at Brussels, Rogier put 
himself at the head of 300 Liegeois, and inscribing on his 
banner the motto, “Vaincre ou mourir ^xjur Bruxelles,” 
marched upon the capital. Hero he took liis place at 
once among the leaders of the i-evolutionary party. His 
influence saved the to'wm-hall from pillage on 19th Stq»- 
tombor. On the 24th a vmiimissicyit administrative was 
formed, of which Rogier l>ecanie i>rosident. ’J'he energetic 
measures of this body and of its successor, the gouverne- 
ment provisoire, soon freed the greater |)art of the country 
from the Dut(‘h troops. Rogier mis sent <is delegate of 
the provisional Government to Antwer]>, where the citadel 
still held out for Holland. He succeeded in arranging an 
annistice, and tlien, in the exercise of the absolute power 
with which he w^as invested, organized afresh the entire? 
administration of the city. He sat for Li<^ge in the 
National Congri?ss, voted for the i‘stabliKhnient of a 
hereditary* monarchy, and indmu^d the (Jongress to adopt 
the principle of an elective second chamber. In the long- 
drawn debaters on the bestowal of the crown, he ranged 
himself on the side of Louis Philipi»e : he first supt>orted 
the candidature of Otto of Bavaria, and on the latter’s 
rejection declared for the Due de Nemours. Finally, 
wdicn Louis Philip]»c declined the crown on behalf of his 
son, Rogier voted with the majority for Leopold of Saxe- 
Coburg. In June 1831 he w^as appointed governor of 
the province of Antwerp, a j) 08 t rendered exceptionally 
difficult by the continued presence of Dutch troops in the 
citadel The ability he displayed was so marked that in 
October 1832 he wras made minister of the interior in the 
Ooblet-Dcvaux cabinet. In the following June he inter- 
vened W'ith characteristic courage in a quarrel in the 
Chamber of Deputies Ijetween Devaux and the Ojqiosilion 
leader Gcndebien, claimed a prior riglit to give? satisfaction, 
and fought a duel, in wdiich he was severely^ w’ounded. 
During his term of office he carried, in the teeth of 
violent opposition, a law that established in Belgium the 
first railways ou the continent of Eurojrie, and thus laid 
the foundation of her industrial development. Ow’ing to 
dissensions in the cabinet, he retired in 1831, together 
"with Lebeau, and resumed the governorshi}) of Antwerp. 
On Lebeau’s return to poww in 1840, Rogier became 
minister of public works and education. The j)roix)sal8 
that he made in the latter capacity wx‘re defeated by the 
detennined opjiosition of the Clerical i>arty, and on the 
resignation of the ministry in 1841, Rogier gave his 
support to a compromise on the 8ul)ject of education, 
which passed into law in 1842. file led the Lilx*ral party 
in Op}K)aition till 1847, whoO' Ihe formed a cabinet in 
which he held the ministry of tin; interior. He at once 



270 ROHILKHA 

embarked on a programme of political and economical 
reform. He took effective steps to remedy the industrial 
distress caused by the decay of the Flemish linen trade. 
The limits of the franchise were extended ; and as the result 
of the Liberal policy of the Government, Belgium alone 
escai)ed the revolutionary wave that spread over the 
Continent in 1848. He ]>assed a law in 1850 organizing 
secondary education under the control of tlie State, and 
giving the clergy only the right of religious instruction. 
The Clerical i>arty, though unable to defeat this measure, 
succeeded in shaking the jjosition of the cabinet ; and it 
was finally undermined, after the coup d'etat of 1851, by 
the liostility of the French Government, whicli found its 
fiolitical exiles welcomed by the Liberal cabinet at 
Brussels. Rogier retired in Octol)er 1852, but was 
brought back into office by the Liberal reaction of 1857. 
He again became president of the council and minister 
of the interior in a cabinet of which Fr6re-Orban was the 
most conspicuous member. The first important measure 
|)assed by the ministry was one for the fortification of 
Antwer]». In 1860 the fear of French designs on the 
indeiiendenco of Belgium led to a movement of recon- 
ciliation with Holland, and inspired llogier to write the 
only one of his numerous ]x>em8 that is likely to survive, 
his national anthem, “ La Nouvelle Brabaii^ionne.” Some 
of the ministers resigning in 1861, on the question of 
recognizing the kingdom of Italy, the cabinet was ns- 
constructed, and llogier exchanged the ministry of the 
interior for that of foreign affairs. In this caimcity he 
achieved a i*emarkable triumph of diplomacy in freeing 
the navigation of the Scheldt, and thus enabling Antwerp 
to liecome the second port on the mainland of Euro|je. 
Defeated at Dinant, he sat for Tournai from 1863 till 
his death. His younger and more energetic colleagucj, 
Fr^re-Orban, gradually overshadowed his chief, and in 
1868 llogier finally retired from i)ower. Ho continued, 
however, to take part in public life, and was elected 
president of the extraordinary session of 1878. From 
this time his age, his devoted })atriotism, and the un- 
assuming simplicity of his life made him the idol of all 
classes. The fiftieth anniversary of the kingdom of 
Belgium in 1880, and two years later that of his entry into 
parliament, were the occasion of remarkable demonstrations 
in h\s honour. He died at Brussels on 27th May 1885, and 
his remains were accorded a public funeral. (h. sv.). 

Rohilkhand, or IIOHILCUND, a <livision of British 
India, in the North-Western Provinces. It comprises the 
six districts of Bijnor, Moradabad, Budaun, Bareilly, 
Shahjahanpur, and Pilibhit, Area, 19,908 square miles; 
l^opulation (1891), 5,343,674, being 489 jiersons jier 
square mile. It also includes the native state of Rampur. 
In 1897-98 the Rohilkhand system of canals irrigated 
122,767 acres; the gross receipts were Rs. 1,89,414, giving 
a net return of 3 '67 jier cent, on a capital outlay of 
Us. 17,73,000. 

See Sir John Straciiey, Hastimfs and the JtohWa War, 
Oxford, 1892. 

Rohift, Friedrich Gerhard (1831-1896), 

traveller, was the son of a physician, and was born at 
V^esack, near Bremen, 14th April 1831. After the 
ordinary course at the gymnasium of Osnabriick, he entered 
the Bremen coriis in 1848, and took part as a volunteer in 
the Schleswig-Holstein canqMiign, being made an officer 
after the battle of Idstedt, July 1850. He then for 
several years devoted himself to the study of medicine 
at the universities of Heidelberg, Wurzburg, and Gottin- 
gen ; but yielding to his natural inclination, he travelled 
over nearly all Europ^J ajpd then proceeded to Algeria, 
where he acted as military surgeon during the French 
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campaign of 1855-60, and was appointed for his bntveijr 
Chevalier of the Legion of Honour. Having studied the 
language and customs of Algeria, Bohlfs went to Morocesa 
in 1861, and presenting himself as a Mussulman, gained the 
favour of the enlightened Sherif of Wezzan, and was thus 
enabled to travel over the length and breadth of the 
country. He then explored the western portion of the 
Sahara and the entire extent of the Wed Draa, being the 
second European (the first being Ren^ Caillii^) to visit 
Tafilet. Between that town and Kanatsa he was robbed 
by his guides and left for dead, 1862 ; but two marabuts- 
charitably succoured him, and quickly recovering health, 
he again set forward in 1864 to Tuat, which he was the 
first £uro]f)ean to reach and describe. Returning by Qha- 
dames and Tripoli, he Bi)ent a few months in Germany, and 
then went back to Triiwli, intending to explore the high- 
lands of the Ahaggar; but being prevented by a war 
among the Tuaiogs, he went to Muzzuk, where he remained 
until 1866, and then entered Bornu, when he explored and 
mapped the oasis of Kawar. llohlfs then passed through 
Mandara and its ancient capital Mora, and struck out for 
the coast of the Gulf of Guinea. Passing through Gugeba 
and Gongola, he crossed the Sokoto mountains, descended 
the Benue to Lakodja, and ascending the Niger to Rabba, 
proceeded on horseback to Lagos, and landed at Liverpool, 
2nd July 1867. In the following year he accompanied 
the Abyssinian ex])edition, and traversed the Cyrenaica, 
reaching Egypt by way of the oasis of Siwa, 1869. 
Rolilfs then returned home, married, and settled down in 
Weimar. He did not rest long, however, for in 1873-74 
he carried out an cx|)edition to tlio desert of Libya for tho 
Khedive. Commissioned by the Gorman African Society, 
ho proceeded to Wiidai in 1878, but was driven back by 
the natives. In 1880 he accompanied Dr Stecker in the 
Gorman exjJoring expedition to Abyssinia; but after 
delivering a letter from the Emperor to the Negus, he 
returned to liluroiK?. In 1885 Prince Bismarck appointed 
him consul at Zanzibar ; but he was shortly recalled, and 
did not again visit Africa. Rohlfs published accounts of 
each of his ex|x$ditions, as well as several works on Africa 
and its ^leople. His death took place at Riingsdorf, near 
Bonn, 2nd June 1896. (o. F. B.) 

Rohtakp a town and district of British India, in the 
Delhi division of the Punjab. The town is a railway 
station, 42 miles north-west of Delhi. Population (1881), 
15,699; (1891), 16,702; municipal income (1897-98), 
Rs.23,758. Cotton turbans are manufactim^d. The muni- 
cipal high school cost Rs. 22,000. 

The district of Roiitak has an area of 1797 square 
miles. Population (1891),590,475; (1901), 630,711, low- 
ing an increase of 7 })er cent. Land revenue and rates 
(1897-98), Rs.ll, 25,828, the incidence of assessment 
being R. 0.13.5 per acre; cultivated area, 548,493 acres, 
of which 182,968 were irrigated, including 147,531 from 
Government canals; numto of police, 433; number of 
schools (1896-97), 103, attended by 5087 boys, being 
10*3 per cent, of the boys of school-going ago; death- 
rate (1897), 32’64 per 1000. The princijial crops are 
millet, pulse, wheat, barley, cotton, sugar-cane, and 
indigo. The district is traversed by the line of the 
Southern Punjab Railway from Delhi to Jhind, and alse 
touched on by the Rewari-Firozpur branch of the Raj- 
putana Railway; total length, 52 miles. Part of it is 
watered by the Western Jumna canal. It is peculiarly 
exposed to drought, suffering in the famine of 1896-97 
(when the maximum number of j^ersons on relief was 
12,781 in June 1897), and again in 1899-1900. 

RolYIAnf a town in Rumani^ situated on the left 
bank of the river Moldava, near its junction with the 
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Seretl^ is the chief place of the district of the same name. 
It is the seat of an Orthodox bishopric created in 401 by 
Alexander the Qood. There are several fine churches, 
including the cathedral Population (1895), 15,687 ; 
(1900), 14,019, of whom 6099 wore Jews. 

Roman Catholic Churah.— The history of 
the Catholic Church since 1880 roughly coincides with the 
liistoiy of the Pontificate of Leo XIll., who came to the 
throne in 1878. It may bo considered, therefore, in the 
present outline from that standpoint.^ 

As regards his own ix>sition at Rome, Loo XIIL, like 
his predecessor, has kept up the protest against the in- 
vasion of his tem{K)ral sovereignty. The prin- 
ci^l occasions on which he has spoken to this 
effect were his first Encyclical, which announced 
his accession and indicated the policy of his reign; the 
Allocution to the Cardinals of 4th August 1881, on the 
occasion of the insults offered to the remains of Hus IX. 
during their transfer from St Peter’s to San Lorenzos with- 
out the Walls ; and his Allocution of 2nd March 1884, on 
the occasion of the practical confiscation, under the guise 
of conversion, of the property of the Congregation de 
Prof)aganda Fide, the great central missionary agency of 
the Catholic Chm*ch. A recent clear account of the 
grounds on which the Pontifical protest is based may be 
read in Archbishop Ireland’s Pastoral Letter (given by the 
Tablet for 11th January 1901), which cites the interesting 
analogy of the District of Columbia kept free from in- 
corjioration in the states of the Union in order to guard 
the independence of the Federal Government. So far from 
being animated by any temporal ambitions, as has been 
alleged, the Pontiffs declare that they must ever claim the 
restitution of the small tera}X)ral sovereignty which Hovi- 
dence has assigned them, precisely because without it it is 
impossible for them to discharge adequately their spiritual 
office as rulers of the universal Church. It is a continual 
charge made by their enemies against the Popes, that their 
action on the local Church administration in the different 
countries is the action of a “ foreign Power.” There would 
be some justification of the charge, or at least of the 
suspiciousness out of which it springs, if the Po{)es con- 
sented to be the subjects of any one tem}K)ral ruler ; and it 
is only by their persistent protests against the subjection in 
which it is sought to place them that they have hitherto 
been able to avoid the difficulty. Again, the Popes 
require to surround themselves with various institutions 
through which, as central agencies, tliey may control 
and guide the work of the Church in its different depart- 
ments throughout the world. Such are the Sacred Con- 
gregations, particularly the Holy Office, the Congregation 
of Bisho][>s and Regulars, the Propaganda, the Mother- 
Houses of the Religious Orders. Unless the Po])o can 
maintain these institutions in due freedom and with 
the necessary resources to enable them to do their work 
in the spirit, in the manner, and with the effectiveness 
which ho judges desirable, the ill effects must be felt not 
in Horae only, but in every country. Once more, the 
region which is the headquarters of the Pontifical govern- 
ment should, above all others, be one in which the Church 
is free to display fully and publicly the characteristic 
features of Catholic life. It is certainly not one in which 
it ought to be exjtosed to anti-Christian restrictions and 
persecutions. Yet in regard to all these matters the Pope, 
if not a temporal ruler himself, must bo at the mercy of 
the ruler under whom he is placed ; a ruler whose govern- 
ment may be favourable to the Church’s best interests, but 


> See also the article Vaticanism for a treatment of some of these 
questions from a rather different point of view.— £ d. 


may equally well be actively hostile to them. It is 
obviously with the view of showing that these liabilities 
are not merely theoretical that Leo XIII. has timed his 
recurrent protests as he has done. 

If in Rome the necessity of securing for the Holy See 
its perfect liberty of action and immunity from suspicion 
in the exercise of a spiritual office affecting the whole 
world renders it imix)8sible for the Popes to acquiesce in 
the invasion of their temporal jurisdiction, in other countries 
the same insistence on a {larticular form of government or 
objection to tx>litical change is by no means essential to 
Catholicism. Men who are Catholics by creed will have 
also their political opinions like other men, with whom 
they will divide off into parties, differing among themselves; 
and again, like other men, may take action in accordance 
with their ix>litical opinions. But as Catholics they have 
no complaint against any government solidly established 
in their midst on account of its form, as monarchical or 
republican, but only if it attempts to jx^nalize the j)ractico 
of their ancient religion, or their endeavour to bring up 
their children in the same. When this is done, they find 
themselves in the necessity of choosing whether they will 
obey God or comply with the laws imposed on their 
country, and it is obvious on which side lies their con- 
scientious duty. On the other hand, where no attempt is 
made thus to interfere witli their worship of God, there 
is no class of citizens on whose i)eaceful submission to 
their civil rulers greater reliance can be }>Ia(;ed. The truth 
here stated is imi>ortant, as explaining the contrasts l)etw^een 
the Catliolics and their rcsi)octive governments in the three 
princi|)al Eurofjean countries. 

In Gieat Britain, 8[)eaking generally, there is no longer 
a (.^atholic question, and the (.’atholics in consequence live 
in perfect contentment with tlie national institutions, and 
cause no anxiety to their rulers. In Ireland, indeed, there 
is dissatisfaction and agitation, but this is due partly to 
some serious religious grievances, but mainly to causes 
which are political and social, not religious. 

In Germany, when the Pontificate of IjOO XTII. began, 
a disastrous conflict between the Im})erial Government and 
the Church was in progress. It was called the 
Kulturkampf, as ])rofcssing to Ix) undertaken on 
behalf of civilization and culture ; but it had originated in 
the belief, instilled into the Government by interested 
persons, that the Vatican Decrees on Infallibility were 
issued for a i)olitical juirpose. The May Law.s — so called 
because passed through the Reichstag in May 1873 — 
besides suppressing the religious orders, gave the entire 
control over the education, apj)oinlments, and tenure of 
office of the clergy into the hands of the State : they for- 
bade also all disciplinary control over the clergy by any 
foreign ecclesiastical authority — in other words, by the 
Holy See. Compliance with such laws os these would 
have meant co-operation in a speedy conversion of German 
Catholicism into a schism and a heresy. The Catholics 
had therefore no other course left o^jen to them save to 
continue as best they could tlieir own system under the 
rule of the Holy jSee, and offer to tlu^ May Laws a 
resolute and as far as possible an organ izefi i>assive re- 
sistance. This they did with the aid of the Centre or 
Catholic party in the Reichstag, but the constMjiiences to 
themselves wore terrible. Before many years were over 
five bishops, together with numbers of thcMr clergy, were 
in prison, whilst several sees were vacant, and innumerable 
parishes left without other pastors than the few j>rie8ts 
who went about in secret. At length it becaiiK' evident 
even to the authors of the Kulturkamj)f that the effects 
of their campaign were the exact o])j)ositc of what they 
had desired : that they, by aliefnating a j^rfectly jKjace- 
ful section of its subjects, were weakening instead of 
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Strengthening the bonds of the empire, and that this 
result was the more sad as they had been entirely misled 
as to the character of the Vatican Decrees, and were 
hghting against a purely imaginary danger. Thus by the 
time XIII. came to the throne an opportunity h^ 
been created which, with his diplomatic instinct he did 
not fail to perceive and use. In announcing his election 
to the German Emperor he took occasion to hope that the 
peace which had formerly prevailed throughout the empire 
between the Church and the Government might before long 
1)0 restored ; and in another letter to the Archbishop of 
Cologne he expressed his intention of working for that 
happy end to the extent of Ids power. The friendly 
overtures were received in a corresponding spirit; and 
although nothing was altered at the time, tihe rapprocJis^ 
imnt grew, and by 1886 had led to the withdrawal of the 
more obnoxious clauses of the May Laws, though some 
still remain. The consequences have been seen proportion- 
ately in the revived attachment of the Catholics for the 
empire and its rulers. It would, however, be an error to 
suppose that all traces of unfairness to this portion of the 
German |)eople have been removed. 

Whilst in Germany the relations between the Church 
and the State improved, in France they went from bad U) 
worse, and all because the ruling party had not 
Pnmet. learnt the lesson taught it by the two neigh- 
bouring kingdoms. It w^as the Second Republic, and tlie 
Third Republic in its earlier stage, which conceded to the 
French Catholics their most valuable rights and liberties ; 
and had the same tolerant spirit continued, probably the 
nqiublican form of government would have been in general 
favour among them. But in 1879 the anti-religious party 
came into power, and the governmental principle which 
Gamlietta had i)roclaimed shortly before was henceforth 
to prevail — “/e CUricalimu voUh VminemV^ The Ferry 
Ministry, which was under his domination, brought before 
the Chambers in 1879 two Bills framed with the express 
purpose of rendering impossible the Catholic education of 
the young. Of these the first and most imi)ortant, besides 
suppressing the charters of the recently established and 
nourishing Catholic universities, declared all members of 
religious congregations unauthorized by the State incapable 
of giving public or even private education of any kind — 
a declaration aimed chiefly at the Jesuits, who had numer- 
ous schools throughout the country. The Senate refusing 
to |)ass the latter portion of the Bill, M. Jules Ferry re- 
solved to accomplish his pur|)ose in a more arbitrary way. 
Ill March 1880 he issued ^two ministerial decrees to the 
same effect as the rejected Bills. By the first the Jesuits 
wore ordered to quit all their houses within the space of 
three months ; and the other congregations of both sexes, 
under |)ain of incurring the same proscriptions, were 
ordered to apply ivithin six mouths for an authorization, 
ivhich it was intended in most cases to refuse. That 
those measures were illegal was made manifest by the 
fact that more than five hundred magistrates gave up 
office rather than enforce tiiem ; but they were none the 
less ruthlessly carried into effect, and the work of Catholic 
education was for tlie time in ruins. Gradually, however, 
thanks to the cnonnous energy of the French Catholics 
and the comparative tolerance of some of the cabinets 
w^hich succeeded M. Ferry^s, a tolerance due to the realiza- 
tion that the decrees had only proved sources of national 
division, the Catholic schools were re-established under 
lay proprietorship, but with staffs jiartly composed of 
members of the teaching congregations. Their numbers 
increased considerably, and they were preferred to the 
State schools by a gro^ng number of parents, including 
those from whose politksal proclivities one would have least 
cxix»ctod it. Hence tiie return of 1902 to the policy of 


M. Ferry, but with the aid of laws much more drastic 
than his decrees. Side by side with these endeavours to 
withdraw secondary education from the influence of the 
Church went on the process of “laicizing’’ the primary 
schools, orphanages, hospitals,* and other State institutions 
— ^that is, of substituting staffs of lay officials for the 
brothers and nuns of the different congregations to whose 
care they had been previously entrusted. This process 
could only be gradual, in proportion as lay teachers and 
nurses were obtainable to 1^1 up so many posts, but by the 
end of the 19th century the transformation was practically 
completa Other measures tending in the same direction 
were the imposition of military service on candidates for 
the priesthood, and the serious diminution of the budget 
for the maintenance of the bishops and parochial clergy, 
which budget, by the terms of fhe Concordat, the State 
had pledged itself to provide annually, in exchange for the 
Church property then made over to it ait its desire. 
These assaults of its adversaries on the Catholic Chui'ch 
in France were aided by the ])olitical divisions in the 
Catholic party, split up into Legitimists, Orleanists, 
Bonapartists, and Republicans, and thereby rendered 
incapable of any sustained action on a common principle. 
The evil seems to have been a matter of concern to 
Leo XIII. from the beginning of his Pontificate, and in 
February 1892 he wrote his famous Encyclical to tlkc 
French People^ exhorting them to lay aside political aims, 
over whicli they are so much at variance, and accept 
the form of government under which they were actually 
living, a form which in itself was not unlawful or incom- 
patible with their religion on the one hand or with 
national progress on the other. He bade them unite to 
form a Catholic party on this basis, and use their consti- 
tutional rights to work for the restoration of their religious 
libertios and the pacification of their country. He ad- 
dressed himself “not only to the Catholics, but to all 
upright and reasonable Frenchmen,” appealing to them 
on the ground that only thus could domestic i)eace return 
to the nation under a durable social l)ond. The {xilicy 
recommended in this Pa])al letter was not without its 
influence on the course of the religious movement in 
France. It was resented, indeed, in some circles, but 
was accepted and obeyed by the bishops and clergy gen- 
erally, and gradually made its way among the Catholic 
body. The future alone can reveal to us whether it is 
destined to achieve a wider success ; but at least it bears 
witness that the Holy See will always do its best to 
remove all needless causes of strife, and may help to 
dispel the delusion that the free development of Catholic 
life and work is a danger, and not ratlier a support, to any 
Government which will leave it unharassed. On the other 
hand, it is wtR large on the page of modem French history 
that a ixilicy of religious persecution tends only to cleave 
a nation in two, by 2 )arting off its sons into hostile camps, 
to the great detriment of the national welfare. 

A special feature of the history of the Pontificate of 
Leo XIII. is the series of Encyclicals by which that 
Pontiff endeavoured to guide Catholic thought 
on various subjects of imj^rtance. Among them 
the following have been the most notable : The 
^Etemi Patris of 1879, in which an impulse was given 
to philosophical study, and the philosophy of St Thomas 
of Aquinas was indicated as the basis on which it should 
rest; the ImmorUUe Deiy of Ist November 1885, on the 
Constitution of Cliristian States, in which the teaching of 
catholic philosophy on the origin, character, and limits of 
civil government was expound^; the LihertaCy of 20th June 
1888, which distinguishes between tme and false liberty ; 
the Bemm Nomrumy of 15th May 1891, in which the 
right of personal property is vindicated, and the respective 
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rights and duties of employers and employed are set 
forth; the ProvidewtuBimu-s Dem^ of 18th November 
1894, which encourages Biblical studies, and declares 
what it is necessary for a Catholic to hold about inspiration. 
With these Encyclicals may bo counted the of 

18th August 1883, addressed to Cardinals Luca, Pitra, 
and Hergenroether, on the importance of a solid study of 
Church history. They were to prepare the Vatican 
Library for the use of scholars of all nations, without 
distinction of religious belief. Important use has been 
made of ^))is permission, and the different Governments 
sent their representatives to search for documents bearing 
on the history of their respective countries. Of Leo 
XIIL’s letters of an administrative character three may 
be mentioned as having attracted much attention. The 
BomamM PofUifices^ of 9th May 1881, settled within 
what limits the religious communities sliould henceforth 
be exempt from, or subject to, the jurisdiction of the 
bishops. It was originally issued to terminate certain 
controversies which had arisen in England, but has 
since boon extended to other countries where the Church 
is similarly on a missionary footing. The Officiorum et 
Mnmrwn^ of. 22nd February 1897, recast the Rules of the 
Index, with a view to adapting them licttcr to the condi- 
tions of the modem ijcriod. The Teaten Benevolentice^ of 
22nd January 1899, condemned a set of opinions which, 
having been advocated chiefly in Americii, had most 
unfortunately and inappropriately come to be called 
AmericanisnL Another class of A])ostolic Letters was 
inspired by Leo XlIT.’s ardent wish for the reunion of 
Christendom. In 1894, on 2nd July, api)eared the iVet- 
clara Gr<UidaUoni»^ addressed to the rulers and nations 
of the world.” It was universal in its scoix), but contained 
an urgent appeal to the Orientals, exhorting them to desire 
and work for the reconciliation of East and West. It was 
followed sliortly afterwards by the establishment of a 
Roman Commission ^^for the reunion of Christendom,” 
which was to sit regularly and work for that end. It 
was followed also in the same year by the Orienf^Hvmi 
dignitaSj or Apostolic Constitution for the Eastern 
Churches, which sought to remove the false impression 
that submission to the Holy See meant the abandonment 
of the ancient Eastern rites for those of the Latin Church. 
With this end in view it enforced the restrictions even 
previously enjoined, which comijelled converts from the 
Eastern schismatic communions to attach themselves to 
corresponding Uniat Churches, and use their rites only. 
Shortly after the Prceclara GratulationiBy namely, on 
14th April 1895, appeared the Letter ad Anglos, It was 
likewise an appeal to work for reunion, and was intended 
to remove any impression which might exist tliat the Pope 
was animated by other than cordial and sympathetic 
feelings for English Protestants. This letter was suc- 
ceeded on 29th June 1896 by the Satis cognitwni^ an 
exposition of the grounds on which the Holy See bases 
its duty of claiming supreme jurisdiction over the Church ; 
and on 13th September 1896 by the Bull ApostoUcce Curas, 
The latter was the outcome of a fresh inquiry into the 
validity of Anglican orders, which Leo XIII. had insti- 
tuted to satisfy the desire of those who thought that 
previous inquiries had not been thorough enough to com- 
mand confidence. This Bull declared the orders in ques- 
tion to be altogether null and void.^ 

Catholicism in England. 

Tfis Clergy, — On the accession of Queen Elizabeth a 
considerable portion of the clergy and yioople conformed 
to the new laws concerning Roman Catholicism, but the 


bishops, with the exceptions of Kitchin of Llandatf, Stanley 
of Sodor and Man, some 180 or more of the “dignified 
clergy,” and an unknown number of the lower clerg}^ 
remained steadfast in the old faith and refused to take 
the oath of supremacy. Accordingly, the bishops were all 
at once dis|>ossessed of their sees, and either imprisoned or 
])laced under detention. The clergy likewise were gradu- 
ally removed from their benefices. Thus the old machinery 
for ecclesiastical administration was destroyed, and the 
faithful found themselves without regular ])asLorB. A 
portion, however, of the disjxissessed priests contrived 
to live in concealment, and minister as best they could 
to the spiritual wants of those whom they could reach. 
Dodd says of them in his History (vol. ii. p. 141) : “There 
was not a province through all England where several of 
Queen Mary’s clergy did not reside, and were commonly 
called the old priests. They served as chaplains in private 
families. Their names and residences I have frequently 
met with in the manuscri])ts in composing this work. 
Again, several Catholic clergymen found such friends as 
to be ;)ermitted to enjoy sinecures, without being disturbed 
by oaths and injunctions.” But those “ old priests ” must 
die out soon, and the old faith with them, unless new 
arrangements could bo made for a continuous supply 
to take up and extend their work. The need was fore- 
seen, and the “foreign seminaries” w’cre established to 
provide for it. These wore Douay College, founded by 
Dr (later Cardinal) Allen in 1568; the English College at 
Rome, remodelled for tho purpose in 1576; St Alban’s 
College, Valladolid, founded iji 1 589 ; and the establish- 
ments founded shortly after at Seville and Lisbon. Thithi'r 
resorted young men of zeal and capacity to receive their 
ecclesiastical education, wdio were afterwards sent l)ack as 
missionaries to their own countrymen. In distinction to 
the Marian clergy, they were called the “seminary priests,” 
and wore a s|) 0 cial object of aversion to the Government, 
which had been counting on the inevitable extinction 
before long of the Marian (dergy. Accordingly, it was 
made a . apital offence for them to enter the country, 
and likewise for any ])crson to harbour them under his 
roof for a night. Nevertheless they braved the dangei-, 
and came over regularly in yearly detachments, until by 
1596 we learn, from a letter of Father Holt, there were 
about three hundred of them at work in tlu‘ country. 
Many of them, however, paid the price of their zeal, 
suffering long and jminful imprisonments not unaccom- 
(lanied by the ap])lication of torture, whilst ne^irly two 
hundred shed their blood for their faith on the scaflold. 
The seminary priests were secular clergy, but th(*y were 
supplemented in their work by members of two of the 
religious orders, the Jesuits and Benedictines. The Jesuits 
began to come in 1580, when Parsons and Campion were 
sent over, to bo followed by regular 8U])plie8, which 
continued all througk At the beginning of tlie 16th 
century tho Benedictines were also coming -that is t<» 
say, the Benedictines from abroad, who by this time were 
provided with some English subjects. The ohl English 
congregation of this order had died out w'ith the Marian 
priests, except that tliere w^as just one former monk of 
Westminster, Father ^igebert Buckley, still surviving, 
wrho in 1607 admitted to profession twelve EnglisJi 
speaking Benedictines from abroad, and tlnis ])re8erved 
the unbroken continuity of that congregation iiji to the 
])resent day. Some others of the religious ordtirs ap- 
}K)ared in small numbers, but took no part in the jier- 
manent missionary wwk of the country till inu<‘h latei. 
Still, some insight into tho ultimate ]>rofK)rtion.s iM'tween 
the different sections of the clergy may \*e had from the 
report to Propaganda of the Vicars- AiH^stolie towards 
the close of the period of the Penal Laws. According 
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to these reports, in 1773 there were then on the mission in 
England “ 121 Jesuits, 44 Benedictines, 37 Franciscans, 
8 Dominicans, 7 regulars of other orders, and 175 secular 
priests.” Besides the clergy actually working in the 
counti^, there were others belonging to the same categories 
retained on the Continent to carry on the schools there 
established for the education of youth, schools for them 
in England being forbidden under heavy penalties. Of 
these schools, one was at Douay in connexion with the 
seminary, and under the charge of the secular clergy; 
ano^er, under the charge of the Jesuits, was at Saint 
Omer ; and there were also establishments under the charge 
of the Benedictines at Douay, Paris, and Dieulwart. Men- 
tion should also bo made of the English convents for 
Englishwomen wishing to lead the life of nuns, some of 
which also received young girls for their education. Such 
were the Bridgettines of Lisbon (the lineal representatives 
of the nuns of Sion House, Isleworth, who went into exile 
at the accession of Elizabeth) ; the Benedictines at Brussels, 
( 'ambrai, and Ghent ; the Poor Clares at Qravelines ; the 
Franciscans at Nieuport and Bruges; the Carmelites at 
Antwerp ; the Sepulchrines at Li4ge ; and the Augustians 
at Louvain. An effect of the French Revolution was to 
send all these houses of prayer and education back to 
England, where now they all have their representatives. 

Ecclesiastical Administration , — ^The principle of autho- 
rity pervades the Catholic system, and it would be 
accounted impossible for the clergy to engage in missionary 
work except in so far as they were commissioned and 
su|jervi8ed by a competent ecclesiastical superior. When, 
therefore, the older system of administration broke down 
through the dispossession of the Marian bishops and those 
who held under them, it w'aa necessary for the Holy See 
to substitute some other arrangement. The first measure 
of reconstruction was the granting of apostolic faculties 
(that is, faculties issued directly by the Apostolic See) to 
l)rs Harding and Sander by Pius V. in 1566. Those in- 
cluded the power to subdelegate ; and a similar power was 
granted to de Quadra, the Spanish amljassador, who was a 
bishop. When Douay College was founded. Dr Allen was 
empowered by the Holy See to grant missionary faculties 
for the whole of England to the priests sent forth from 
the college. The next stop in the development of the 
lK>st-Rcformation administration was the appointment in 
1599 of an archpriest to reside in the country and exercise 
jurisdiction over the secular clergy, the regulars being still 
left under their own superiors for this purpose. As this 
arrangement curtailed the liberty of action which the 
seminary priests liad tiU then enjoyed, it was not received 
without protest, and led to the “ Archpriest controversy.” 
George Blackwell, the first archpriest, was succeeded in 
that office by George Birkhead and William Harrison, the 
latter of whom died in May 1611. It was felt to be a 
great misfortune that the ruler of the missionary clergy 
should not be in episcopal orders ; but the rigour of the 
persecution had hitherto made that appear impracticable, 
as a bishop would liave been specially watched, and could 
not have hoped to avoid a speedy capture, as also to draw 
down a' still fiercer persecution on the rest. On the death 
of Harrison, however, it was thought safe to make a 
further advance. The marriage of Prince Charles with 
the Catholic princess, Henrietta Marla, led to negotiations 
with the French Court, which insbted as a condition of 
the marriage that some relief from persecution should be 
extended to the English Catholics. Nothing definite was 
indeed eettled, but ^vantage was taken by the Holy See 
of the passing disposition to mitigate the enforcement of 
the existing laws, and Dr William Bishop was apix)inted 
Vicar-Apostolic with episcopal orders. This prelate died 
almost immediately, but was succeeded by Dr William 


Smith, appointed, like his predecessor, titular Bishop of 
Chalc^on and Vicar-ApostoHc over the whole of England. 
Bishop Smith’s tenure of office was very brief. He be- 
came involved in what came to be called after him the 
“ Bishop of Chalcedon controversy,” over the question of 
the apostolic faculties of the regular clergy. As this 
drew attention to his presence in the country, he had to 
fly across the Channel, and took up his ab^e in Paris, 
where he remained till his death in 1665. He had dso 
incurred the displeasure of the Pope by the position he had 
taken up in the aforesaid controversy, and was deprived 
of his office of Vicar-Apostolic. After him, and until 
1685, the government of the clergy on the English 
mission was assumed by the Chapter, a body instituted 
by the first Vicar-Apostolic immediately after his owm 
appointment Their action in thus assuming to rule over 
the clergy was based on the common law of the Church, 
which entrusts the government of a diocese during the 
time of vacancy to the cathedral chapter ; but as a Vicar- 
Apostolic has no right to a chapter, and the Holy See had 
never given the necessary formal approval to this English 
Chapter, the state of things ensuing was irregular, and 
amounted to a sort of anarchy. Three Papal envoys were 
sent over during the reign of Charles I. — Panzani, Con, 
and Rosetti — to reduce matters to order again. They were 
accredited to Queen Henrietta Maria, and probably would 
have succeeded in their task, only that the great Rebellion 
then broke out, during which nothing further could be 
done. After the Restoration, Monsignor Airoldi, the 
Papal Nuncio at Brussels, was sent over to resume the 
work, being accredited to Queen Catherine of Braganza ; 
but nothing was accomidishod till the reign of James II. 
James at once opened negotiations with Innocent XL, 
which led to the appointment of a new Vicar-Apostolic, 
Dr Leyburn, who was consecrated on 9th Septeml)or 
1685. He was a])i>ointed in the first instance, like his 
})redocessors. Vicar- A|) 08 tolic over the whole country ; but 
the area was too large for one man, and was divided in 
1687 into two districts, and again in the following year 
into four, called respectively the London, the Midland, 
the Northern, and the Western districts. This arrange- 
ment was able to jjersist in spite of the renewal of j)er- 
secution after the Revolution, and continued into the 19th 
century. In 1840 the growing needs of the Catholic body 
made necessary the suMivision of tlie four vicariates into 
eight, but even this was intended only as a temporary 
measure, Vicars-AiK)stolic are delegates of the Pope. 
Their indefinite |)owers are most suitable for regions 
where the Church is on a missionary footing, but they 
are not bound to their fiocks by the same intimate ties as 
bishops in ordinary, and cannot become such effectual 
centres of pastoral work. Hence it is that there had 
been for some time a movement among the English 
Catholics for a restoration of the hierarchy, that is, of 
bishops in ordinary set over dioceses of their own, and 
form^ into an ecclesiastical province under an arch- 
bishop. Probably the Holy See would 'have granted this 
sooner, only that it was most anxious to avoid offending 
English susceptibilities ; and probably it would have de- 
layed the measure still longer, could it have foreseen the 
fierce outburst of bigotry which it occasioned — contrary to 
the assurances received from English statesmen that the 
Government would view the matter with indifference. 
But it was well that it came when it did, for it was sadly 
wanted, and the English people soon discovered that it 
was a measure without political significance of any kind, 
but merely an arrangement for the better regulation and 
development of their spiritual life among the adherents 
of the ancient faith. The Bull Universalis EccUsub^ restor- 
ing the hierarchy, was dated 29th September 1850. It 
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mapped out the coOntry into twelve dioceses, a number 
which has since been increased by subdivision to fifteen. 
Care was taken in the selection of the sees to avoid all 
the names held at the time by the Anglican bishops, and 
in this desire the seat of the archbishop was plac^ at 
Westminster, not London. To give more impressiveness 
to the new order, a cardinal. Dr Wiseman, was appointed 
to be the first Archbishop of Westminster, and the pre- 
cedent has been followed in the case of his two successors. 

fHutisticB , — ^At the beginning of the reign of Elizabeth, 
even after^ her first penal law^s had begun to tell, the 
adherents of the old faith were roughly estimate at 
about half the i30pulation of the country. By the end of 
her reign her repressive iK)licy had achieved a practical 
success. There are no means of arriving at any figures, 
but it may be near the mark to conjecture that the 
(Catholics then formed one-tenth of the whole. In the 
17th century they continued to decrease, the persecu- 
tions following on the Gunjww’dor Plot and the Great 
lleboHion being specially disastrous to them. They in- 
creased again under James II., but the more skilfully 
contrived ];)enal laws of William and Mary caused them to 
undergo another considerable fall. By the third quarter 
of the 18th century this fall had reached its ebb. 
A return to the House of Lords in 1780 gave the total 
number for England and Wales as 69,376, but tills must 
have been a serious understatement. At all events, the 
turn of the tide began soon after, for Bishop William 
Gibson, who in 1819 computed the Lancashire Catholics 
alone at 50,000, stated that “ within the last thirteen or 
fourteen years the mass of Catholics has been very great, 
in consequence of the aljolition of the penal laws ” ; he 
means by the Acts of 1788 and 1791. During tiie lOth 
century, under the reign of tolerance introduced by the 
Emancipation Act of 1827, the niuiiljer rose consider- 
ably, and is set dowm in the Catholic Directory for 1901 
as about a million and a lialf. The contributory factors 
to this increase are (1) the natural growth of |x>pulation, 
(2) the Irish immigration, and (3) the converts. The 
Irish immigration dates back in some measure to the end 
of the 18th century, but assumed large dimensions after 
the great famine of 1815. It was soon, however, suiicr- 
seded by emigration to the United States and the 
colonies, an emigration which drew off many of those 
who had previously immigrated into England. It is these 
Irish immigrants and their descendants who form the 
mass of the Catholic poor, jiarticularly in the large towns, 
although this class has its numerous representatives of 
English birtli in north Lancashire, as w^ell as sprinklings 
in other jMirts of the country. In the upper and middle 
classes, in wdiich, howwer, the absolute numbers are 
small, the English element probably predominates over 
the Irish, a fact largely due to the infiux of converts 
during the last fifty years. As ojicli reception of a convert 
is entered in the register of the church where it takes 
place, the means exist of computing their number with 
exactness. The average thus established during the later 
years of the 19th century w^as between eight and nine 
thousand a year. For the past it is more difficult to say, but 
in 1837, before the Oxford Movement began to influence 
the figures, we find Bishop Griffiths rejKirting to the Holy 
See that “last year 518 Protestants were converted to 
the Catholic faith in the London district,” i.«., in London 
and the home counties. 

Against the growth of the Catholic population through 
the above-mentioned causes has to be set what is usually 
called the “leakage.” This is a subject which has 
engaged much attention. Apart from neglected children 
^who are picked up by Protestant institutions, there are 
apparently few Catholics who pass over to the religious 
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practices of other denominations. But the number of 
those who neglwt the practice of their own religion, and 
lapse into an indifferentism which either in themselves 
or their children tends to become ijermanont, must bo 
very considerable, and perhaps balances, or oven more 
than balances, the accessions to the Catholic population 
from other causes. This conclusion is established partly 
by actual observation, partly by inference from the number 
of baptisms and marriages. For the imrticulars on this 
()oint see Morris’s Gatfiolic England in Modern Timee and 
Mr Britten’s Catholic Truth Society’s tract entitled Tlte 
Leakage. The causes of the leakage are not difficult to 
recognize. The prevalent tone of thought and literature, 
so anti-dogmatic and agnostic, accounts for much. So too 
does the want of earnestness about their eternal destiny, 
wliich is to be exiiectod in a proportion of the adherents of 
every religion, and naturally dis]:)osos them to abandon a 
religion whoso tenets are disliked by the majority in the 
country where they live. But the most intent cause of all 
is the absence of proper parental control over tlio children 
of the jioor in the period of life following on their school- 
days, an absence largely due to ])arental neglect, but 
largely also to the difficulty of exercising such control 
under the conditions of modern labour. 

Catholic Institiilions. — The growth of Catholic churches, 
chapels, and institutions since the establishment of the 
hierarchy has been very striking. In 1851 thei*e were 
826 priests and 586 churches in England and Wales ; in 
1880 there w^ere 1962 priests and 1175 churches in the 
same area; in 1901 tliero w^ere 2837 priests and 1536 
churches. Some, too, of these churches are really fine 
buildings, as 8t George’s (Cathedral, Southwark ; the 
Brompton Oratory ; the Dominican Church at Tlavcrstock 
Hill ; the churches at Amndei, Norwich, and C’ambridge. 
The Westminster Cathedral is recognized as destined to 
rank among the architectural monuments of London. 
Besides the growth in clergy and churches is the increase 
in colleges, monasteries, and convents. In 1851 there 
were onl^ 12 monasteries and some 40 or 50 convents, 
most of which were in their infancy. Now there are 
some 80 monasteries, and convents innumerable, some 150 
of which latter are engaged in the work of teaching. 
The number of colleges has also received accessions, 
whilst the few which are in the first rank have develojied 
to considerable pro)x>rtions. Homo of these latter, as St 
Edmund’s (Old Hall, Herts), lT«haw, and Stony hurst, have 
already kept the centenaries of their abode on English soil, 
on the occasion of which some interesting books were written 
containing valuable information for the historical inquirer. 
It would have been inqiossible for a l)od> so small and 
iwor as the Catholics in England to provide for the 
educational needs of their children of the |)oorer class 
without aid from the public funds. Accordingly, since 
1848, when the opixirtunity was first offered, the CatlicJic 
elementary schools have taken their place among the 
voluntary schools under Government. A great develoi)- 
ment has followed. In 1849 there were 89 schools, cf)n- 
taining 8445 children, under Government insiKiction. By 
1884 their numbers had growm to 828 schools and 
169,115 children in average attendance, and by 1900 to 
1049 schools and an average attendance of 251,768 
children. The certificated teachers during the same 
interval grew from in 1848 to 2409 in 1886, anfl 
2732 in 1900. To keeji up the supply of these fi achers 
there arc three training colleges, one at Hainmcrsmith for 
the male teachers, and tw’o at Mount Pleasant, Livcrfwol, 
and West Hill, Wandsworth, for female teac^hers, to which 
another has been added at Glasgow^ for the female teachers 
in Scottish schools. A joint iiastoral of the Catholic bishops 
in 1898 states that the Government grants earned by the 
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Catholic schools in 1897 amounted to i>391,107, and the 
Government grants earned since 1848 to £6,013,513; 
also, that “between 1863 and 1895 the Catholic voluntary 
schools had subscribed (see Blue-books) £1,520,000; 
between 1870 and 1896, Catholics had spent on school 
premises (part of which is still owing) £1,860,000 ; whilst 
expenses on schools not under Government, or incurred 
before 1863, arc estimated at over £1,000,000.” And 
the bishops add that “if to the sum £4,370,000 (the sum 
total of the items just set down) be sidded the amount 
of school pence paid by parents of children in Catholic 
schools (£1,480,000), it will be found that the total con- 
tributed by Catholics towards public elementary educa- 
tion has been in reality much larger than the amount 
received in grants.” It w'as not without a severe strain 
that the Catholic community supplied these sums; and 
besides them, there has been the expense of the training 
colleges, the condition of Government aid as regards 
which has been that the buildings and 26 iier cent, of the 
cost of maintenance shall bo provided by voluntary 
contributions. In connexion with Catholic elementary 
schools mention should be made of the Catholic School 
Committee, formed of iiriests and laymen representing 
the different dioceses. This w’as founded by the bisho]>s 
in 1847, and has rendered invaluable service ever since. 
To it l^longs the duty of maintaining and managing 
the training colleges, of making representations to the 
Education Office on questions that arise from time to time, 
of carrying out a system of religious inspection, and 
generally of unifying the action of all engaged in the 
w’ork of the elementary schools. Besides elementary 
schools, it has been necessary to i^rovide charitable 
institutions of various kinds — j)oor law schools, indus- 
trial schools, homes for destitute children, homes for 
|)enitents, homes for the sick and jiged, nursing institu- 
tions, &c, A list of these may Ije found in the OcUlMlic 
Directory^ published annually, and a comparison of the 
current number with that for 1884 wrill show that during 
the interval good progress has lieen made. None the less, 
it is keenly felt by all Catholic workers how inadequate 
the existing supiily is to meet the almost overwhelming 
demand. Further i)articularH as to these institutions may 
be learnt from the Catholic Truth Society’s Ifwndbook of 
Catholic C/uirities, 

Foreign Missions. 

The foreign missionary w^ork of the Catholic Church 
has never b^n carried on witli such a system of organ- 
ization and on so large a scale as during the latter })art 
of the 19th century. As regards organization, the whole 
of the foreign missions are placed under the supreme 
control of a central “Congregation,” a kind of ministry 
or board, w'oll known as “ Projiaganda ” (Sacra Congre- 
gatio de Propaganda Fide), established by Gregory XV. 
in 1622. This important Congregation has been described 
as corresponding pretty much in the Catholic Church to 
the Colonial Office in the British Empire, and its head, 
the “Prefect of Propaganda,” to the Secretary of State 
for the 'Colonies. It holds supreme control over all the 
foreign missions in heathen countries, and also over large 
and important parts of the Church in Christian countries 
whose Governments are not Catholic — including the 
British Empire, the United States, Holland, the Norse 
kingdoms, Greece, and some iiarts of Germany and 
Switzerland. A special section (erected by Pius IX.) has 
charge of the affairs of all the Oriental Rites in union 
wdth the Roman See. Confining our attention at present 
to the missions strictly understood under “ foreign,” i.e., to 
heathen or non-Christian countries, we shall find the whole 
of these parts of the globe carefully mapped and parcelled ^ 
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out by Propaganda to a variety of missionary agencies or 
religious orders. The government of the various mission- 
fields is generally carried on by “ Yicars-Apostolic ” (i.<?., 
titular bi^ops acting as vicars or delegates of the Apostolic 
See) or “ ]^f ects-Apostolic ” (t.6., priests with similar 
powers, but without episcopal rank). In some few cases 
(notably India and Japan) a regular territorial hierarchy 
has been established, just as in the United Kingdom and 
the Netherlands. Of the religious societies engsi^ in the 
evangelization of these many fields of labour, some have 
been established exclusively for foreign missionary work 
among the heathen — notably the famous Soci4t<i des 
Missions £trang^res of Paris, the oldest and greatest 
of all (dating from 1658, and consisting of 34 bishops, 
1099 European missionaries, and 598 native priests) ; the 
German “Society of the Divine Word,” whose head- 
quarters are at Steyl in Holland ; the Belgian Society of 
^heat; the celebrated French Society of the “White 
Fathers,” founded by the late Cardinal Lavigerie for 
African missions; tlie English Society of St Joseph, 
founded at Mill Hill by Cardinal Vaughan; and some 
others. The other missions are entrust^ to the care of 
various religious orders and congregations, which take up 
foreign missionary work in addition to their labours in 
Christian countries. Such are the Franciscans^ Domin- 
icans, Jesuits, Lazarists, Augustinians, Mansts, <S:c. 
Besides the aWe orders of priests, an immense number 
of religious societies of women are engaged in works of 
education and charity throughout the whole of the foreign 
mission field. These have ]^n reckoned at about 42,000 
European and 10,000 native sisters. Again, there are 
some 20 congregations of “ Brothers ” (not priests) engaged 
in teaching, and numbering some 4500 members. 

Turning now to the individual fields of labour under 
the care of Propaganda, we may briefly summarize the 
latest information as follow’s : — 
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Forsiqk Missionary Societies and thkir Fields of Work.^ 
L SoeUU des Miaswita jStraitg^res (Paris, 1658).— ifitairww • 
Manchuria, Korea, Tibet, Japan, China (Sze-Chuen, 
Kui-Chow, Kwang.tong, Yunnan), Indo-China (W., S.. 
and Upper Tongking, E., W., and N. Cochin-China ; 
Cambodia, Siam), Malay Peninsula, Burma (S. and N.), 
S. India (dioceses of Pondicherry, Kombakonam, Mysore 
Coimbatore). Staff: 34 bishoM, 1099 European mis- 
sionaries, 598 native priests. CatftoHc flock : 1,227 161. 

II. Soeieti/ of “ IFhUe Fathers ” (founded by Cardinal Lavigerie, 
1868).— ifisswww: Algeria, Sahara, Nyasa, Victoria 
Ny^za, Tanganyika, Unyanyembe, Upper Congo. Staff: 
9 bishops, about 150 missionaries. 

III. Lyons Seminary for Foreign Misnons (1856).— • 

Nile Delte, Bonin, Ivory Coast, Gold Coast, Dahomey, 
Upper Niger. Staff: 68 missionaries. 

IV. Cangregaiion ofths Holy Ghost (1703 and 1848).— Jfimww .• 

Sonegambia, Gambia, Sierra Leone, Lower Niger, Gal)oon, 
French Congo, Lower Congo, Mayotte, Nossib^, and 
Comoro Islands. Staff : 311 missionaries (9 bishops). 

V. Milan Seminary for Foreign Missions (1850).— 

China (Hong Kong, N. and S. llo-nan). East Burma, 
India (dioceses of Kishuagar and Haidarabad). Staff: 
59 missionaries (7 bisho^is). 

VI. Steyl Society of Foreign Missi^ms (German, Missions: 

S. Shan-tung, China ; Togo, W. Africa. Staff: 1 bisliop, 
213 missionary priests, 555 lay brothers. 

V^I. Seheat Society tf Foreign Missions (Belgian, 1863). — 
Missions: Mongolia, Kang-Su (China), Belgian Congo. 
Staff: 4 bishops, 61 missiouarios. 

Mil. Picpviian Society'^ (Paris, 1817). — Missions: Hawaii, 
Tahiti, Marciuesas Islands. Staff: 3 bishops, 50 inis- 
sionaries. 

IX. Mill Hill Society (English, 1866). — Missions: N. Borneo 
and Labuan ; N. Punjab, Kashmir ; and Ladak ; IV.lugu 
missions of Madras ; Maori missions of N. New Zealand ; 
N. Uganda. Stafl': 1 bishop, about 100 missionaries. 

X . Congregation of the Sacred Heart ( Issouduii , France, 1 855). — 
Missions: New OuiiuMi, New Pomerania, Gilbert Islands. 
Staff: 3 bishops, 34 missionary priests, 38 lay brothers. 

XI. Society of the Dioine Saviour (Home, 1881).— 

Aasam. 1 0 missionary prieats, 3 lay brothers. 

X 1 1 . Verona Society for Af ri can Missions, — Mission : The Sudan, 
Upixsr Egypt. Staff: 12 missionaries (1 bishop). 

The following societies arc engaged in homo as well as foreign 
missions i — 

XIII. J/aWsto (French, 1816). — Missions: Fiji, Navigator’s Island, 

Now Caledonia, Contral Oceania, Solomon islands, parts 
of Now Zealand (dioceses of Wellington and Christ- 
church). Staff: 6 bishoj)s, 130 missionaries. 

XIV. Xoaarirfs (founded by St Vincent de Paul, 17th century). 

—Missions: Abyssinia, Persia, Cliina (Peking or N. 
Cliih-li, S.-W. Chih-li, Kiang-si, Cho-Kiang), S. Mada- 
gascar. Staff: 226 missionaries (9 bishops). 

XV. Oblates of Mary immaculate [ISiO).— Missions : Ceylon 
(nearly all), S. Africa (Basutoland, Natal, Transvaal, 
Orange River Colony), the “Great North-West” of 
Canada (Athabasca-Macke.nzie, Saskatehewan, St Boni- 
face, New Westminster). Staff: 270 missionaries (9 
bisho{M). 

XVI. Salesians (founded by Don Bosco). — Missimis: Patagonia 
and Tierra del Fuogo, Falkland Islands, Indians of S. 
America (Ecuador, Brazil, Argentine) ; some niissioiis in 
Palestine. 

XVII. Pallottin-es. — Missions: Cameroon, W. Africa; Australia 
(Beagle Bay, native settlement). 

XVIII. Jesuits. — Missions: India (dioceses of Bombay, Poona, 
Calcutta, Madura, Mangalore, Triohinopoly), Ceylon 
(dioceses of Galle and Trincomalee), China (Kiang-nan, 
S^-E. Chih-li), Madi^ascar, Koango (W, Africa), Zam- 
bezia, Jamaica, British Guiana, British Honduras, 
Aluka. Staff: 800 missionaries, of whom 460 are priests. 
XIX. Dominicans. — Missions: Asiatic Turkey (Mosul), Tongking 
(N., £., and Central), China (Amoy, Fokien), Curasao, 
Trinidad. 

XX. Franciscans.— Missiona : Egypt, Tripoli, Morocco, China 
, (N. and S. Shan-si, N. and E. Shan-tung, N. Shen-sL 
E., N.-W., and S.-W. Hu-po). Capuchins: Aden a:^ 
Arabia, India (dioceses of Agra, Allahabad, Lahore), 
Seychelles, Eritrea (Red Sea), GaBas, Cephalonia, l^bi- 
, zond, Maidin, Crete, Caroline Islands, Araucania, Bra:^, 
Bulgaria. Conventuals: Jassy (Rumania). 

1 Many statistics only up to 1890. 

9 Father k)amien belonged to this society, which takes its popular name 
from the RUe de Piopus, Paris. 
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XXL Benedietim8.—Misai<nit: Ceylon (diocese of Kandy), New 
Zealwd (diocese of Auckland), N. American Indians 
(Indian Territory and Oklahoma), Australian natives 
(New Nursia). 

XXII. Trappists. — Missions: Settlements in Natal (Marianliill), 
West Africa (Congo), China, JajMin. 

XXIII. Philippines,* China (N.Hu-nan), 

^ Balkan Peninsula, Asia Minor (“ Assumptionists ”). 

XXIV. Carmelites.— Missions: Bagdad, India (dioceses of Vorapoly 

and Quiloii). 

XXV. Jiedemptorists, — Missions: Dutch Guiana. 

XXVI. Passivnists. — Missions: Bulgaria (diocese of Nicopolis). 

Societies for the Support of FcmKir.N Missions. 

Society of the Propagation of the Faith (est. in Lyons, 1822). 
Feceipis, 1822-31 £72,000 

1852-61 1,100,000 

1882-91 2,60'1,000 

Total in 70 ywirs, 1822 1892, £10,714,000 (of which sum 
France eonlribulod £3,000,000). 

Society of the Holy Childhood (est. 1843 as auxiliary to tlie former 
“children for children ”), 

MeceiplSf 1843-91, £3,336,000 (of which France contributed 
£1,500,000). 

Work. — Su]>ports 624 orphanages, 3022 schools, 382 work* 
shops, 167 farms, 837 dispensaries ; educates 146,000 children. 
Numl>er of children subscribers (^cl. a month), about five 
millions. 

Sociely of the Schools of the Fast (est. 1855). 

Smaller and s}iccial societies attached to each of the missionary 
congregations and societies. 

Authorities.— 1. For General Reference.- The latest and most 
comprehensive dictionary is the second edition of Wetzer vnd 
Wette^s Kireheiilcxikon (edit. Hergenrbtlier and Kaulon, 1882, Ac., 
Freiburg in B., Herder). Taken logclhor with the Staatslexikon 
(same publishers), this work, when completed, will supersede the 
tirst edition (1847-1860), of which there is a French translation 
(edit., I. Gaschlcr, 1870). — Mione’s am]»lti Fncyelopedie Thiolo- 
gique, though partly antiqiuitcd, contains much useful matter. 
The same may be said of Gae'J'ano Moukri, Dizionario di J^idi- 
zio7if. Venice, 1840-1861 ; Index, 1875, 107 vols. — Addis and 
Arnold (and Scannell). A Vatholie Dictionary. London, 
Ki^gnn Paul, 1884, 1893, 1897. 

II. On the Uachinezy of Modem Oovemment at Rome, with 
allied Queatlona.— G. Goyan (and others). Le Vatican, Paris, 
Finnin Didot, 1895.— Cii. i>k T’Skrclaeb. Le Pape Lfkm XIII., 
sa 1 ie, son action rcligieusc, poliligue, et sociale. Paris, Dcstih'jc, 
1894. — BiiiNARD O’Reilly. Life of Leo XJII, Lonaon, Low^ 
18S7. 

III. CoUeettone of Modem Papal DecreeB.— The best is the 
Analecta Juris Pontijicii, 1855 to 1891, since 1893 called Analecta 
Fcclesiastica. Romo, Palazzo Cenci. The Constitutions, etc., of 
Pope Leo XllL, S, 1). N. Lemiu, PP. xiii,, Afloeationes, etc. 
Bruges, 1887-1894, 4 vols. — Shorter English handbooks on this 
subject; W. Humphrey. UrbsetOrhis. London, Baker, 1899. 
— W. H. Eyre. The Pope and the People. Leamington, Ait 
and Book Co., 1895. — Many valuable doimmcnts concerning the 
questions discussed at the Vatican Council : Aeta el Decreta S. 
{jowilionm, recentioram, Collcctio Lacensis, vol. vii. Freiburg im 
B., Herder, 1890, in pi ogress. 

IV. Engllah Catholic Periodicals, which report the decro(>s of 
Roman congregations, and discuss literary, educational, and legal 
questions ; The Dublin Meview (quarterly, Burns), The Month, 
(monthly, Longmans), The. Tablet (London, weekly). 

V. Catholicism in England since the Reformation.— Joseph 
Gillow, Bibliographical Dictionary of the English Catholics. 
London, Burns, 188.5-1895. In ])rogrrs8, goes to Met, 4 vols. 
On the general history of Catholicism in Great Britain, tlic amplr^st 
modern work is that of Alphons Bellesheim, Cardinal Allen und 
die Englishen Seminare (Mayciice, Kirchhcini, 1885), Kathdischr 
Kirehe in Schottland {ibid. 1886), Katholische Kirche in Irlawl. 
{ibid, 1890). His Catholic Church in Scotland has been traiishib'd 
and enlarged by D. 0. Hunter Blair, O.S.B. Kilinburgh, Blatik- 
wood, 1887.— Charles Dodd {vere Hugh Tootkll). Church 
History of England (1737, 3 vols., goes down to 1688). New 
edition 1839-1843, “with notes, additions, and con tin us lion, by 
Rev. M. a. Tierney ” (unfinished ). — Butler, Cii arlks. If istorM 
Memoirs respecting the English, Irish, and Scottish Catholics. 
London, 1819, Ac.— W. Mazikre Brady. Episcojiat Svxcssioit 
in England, Scotland, and Ireland. Rome, Typ. della Pace, 1876, 

8 vols. The last volume treats of the post -Reformation jicriod 
exclusively. — T. F. Knox. The Donay Diaries. London, Nutt, 
1878. Letters of Cardinal Allen. Ibid. 3882. — J. Morris. 
Catholic England in Modem Times. London, Burns, 1892. T. 


3 Not under Propaganda. 
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Murphv. CaUiolic Church in Etiylmul during the Last Two Cm- 
turies. Ibid. 1892. 

VI. lIliiittMiitli Oantniy,— IV. J. Amhkrst. Tiie History of 
Catholic Emamvpaiim^ 1771-1820. Loudon, Kegan Paul, 1886, 2 
vols.— F. C. Husbnbeth. Life of John [Bishop\ Milner. Dublin, 
1862.— W. Ward. IJfc and Times of Cardinal WUeman. 
Loudon, Longmans, 1897, 2 vols. ir. O. Ward and the Oxford 
Movement. Jhul. 1892. W. G. Ward and the Catholic Jtevival. 
Ibid. 1896. — E. S. Purcell. Life of Cardiwd Manning. 
London, Macmillan, 1896, 2 vols. 

VII. Oatholio Eduoatlon.— J. Gerard. Stonyhurat College. 
Belfast, Ward, 1894.— R. C. Laincj. Ushaw College. Nea*castl6, 
Mawson, 1895.— B. Ward. St Edmund's Cdlege, Old Hall, 
London, K. Paul, 1893. A clirouicle of the strenuous efforts of 
Catholics to provide olemeutary schools is a desideratum, but much 
valuable information may bo found in the annual Eeports of the 
Catholic School Committee (Loudon, 42 Gerrard Street), founded 
in 1847. 

VI II. Catholio Suffoxings under the Penal Laws.— For general 
reference : R. Stanton. A Memlogy of England and Wales. 
With supplement, London, Bums, 1892. No part of Catholic 
history has been better explored than this. The principal modem 
writers are : T. E. Bridqett, A. Gasquet, A. Jessopp, J. Morris, 
U. SiMrsoN ; but Bishop Challoner’s Missionary Priests (1741, 
Ac.) still remains the claraical work on this subject. 

IX. Present State of English Gathoiiei.—7'Ae Catholic Directory. 
Annual, London, Bums. Handbook of Catholic Charities. 
London, Catholic Tmth Sue., 1894.— W. S. Lilly and J. E. P. 
WALiiis. Manual, of the Law especially affecting Catholics. 
London, Clowas, 1893. The addresses and pajiers read in the 
animal Conference of the Calholie Truth Society. Reported in the 
Catholic iicwspa])ers. The C.T.S., 21 Wastmiiistor Bridge Road, 
publications also deal briefly with most modem subjeots. 

X. Foreign Bfieeions. — Missioncs Catholicos cura S, Congre- 
gationis de Propaganda Fide deseriptm. Ronise, ox Ty):K>gi’apbia 
polyglotta S. C. de Proj». Fid, [official biennial publication^ — 
Lot; VET. Lcs Missions Calholiques au xixt. SUde. Nouvelle 
Edition, 416 jip. Lyon, Bureau des Missions Catholiques, 14 Rue 
de la Ch arite, 1 900. —Pi olet. Les Missions Catholiques F^an^aises 
au xixT. SUclCt 6 vols. Paris, A. Colin, 5 Rue des M4zi6roH.— 0. 
Werner, Atlas des Missions CathoUques. Tribony en Brisgan, 
Herder, 1886. Album des Missions Catholiques^ 4 vols. Paris, 
Soci^to St Augustin, 1888. 

Pexiodioala— Les Missions Catholiques (w'eekly), publ. in Lyons, 
.and corresponding monthly or weekly papers in ItaUaii, German, 
Dutch, Suanish, Polish, Hungarian, and English. (The last-named 
is monthly, price 3d., published in London, 19 Henrietta Street, 
Strand, W.C.) Annalcs de la Propagation de la Foi (monthly^ 
jniblishcd in Lyons, with translations in nearly all <;ouutries, 

H. E. V.) 

United States. 

The history of Homan Catholicism in the New World 
begins with the Norse discoveries of Greenland and 
Vinland the Good. In the former the bishopric of 
Gardar was established in 1112, and extinguished only 
in 1492. To the latter (the coast of New England) the 
Northmen during the same jieriod made “temporaiy 
visits for timber and j^eltries, or missionary voyages to 
evangelize for a season the natives.” Beyond these facts, 
the Norse sagas and chronicles contribute little that is 
certain (cf. “ The Norse Hierarchy in the United States,” 
American Cath. Quart. Review^ April 1890). Although 
a bishop was appointed by the Pope for the vaguely 
defined territory of Florida so early as 1528, the oldest 
Catholic community in what is now the United States 
dates from 1565, when the Spanish colony of St Augus- 
tine was founded. Hence the aboriginal tribes of the 
South were evangelized. In 1582 the missions of New 
Mexico were undertaken, and from 1601 Catholic mis- 
sionaries were at work along the Pacific coast, especi- 
ally in California. Early in the 17th century trading 
}K>8t8 and mission centres were established on the coast 
of Maine, and during the same century French priests 
laboured zealously in northern New York, along the entire 
course of the Mississippi from Wisconsin to Louisiana, and 
around the Great Lakes. Their principal concern was 
for the savages, over whom they acquired an extraordinary 
influence. Political jealousies, human avarice, and 
treachery arrested the progress of most of their missions. 


The foundation of the English colony of Maryland (1634) 
by the Catholic George Calvert (Lord Baltimore), and 
of Pennsylvania (1681) by the tolerant Quaker William 
Penn, first permitted the legal existence of Catholicism 
in English-speaking communities of the New World. 
It is from these centres that it spread during the 18th 
century. In 1784 the Rev. John Carroll was appointed 
I^fect-Apostolic for the Catholics of the English colonies, 
hitherto dependent on the Vicar-Apostolic of London. 
In 1790 Father Carroll was made bishop of the see 
of Baltimore, and given charge of all Catholic interests 
in the United States. There were then about 30,000 
Catholics in the land, of which number 16,000 were in 
Maryland and 7000 in Pennsylvania. In 1807 they 
had grown to 150,000, with 80 churches. In the follow- 
ing year Baltimore found itself the first metropolitan 
see of the United States, witli New York, Philadelphia, 
Boston, and Bardstowm as suffragans. 

The grow^th of the Catholic jKipulation by decades 
since 1820 wus calculated by a com^ietont historian, the 
late John Gilmary Shea, as follows : — 


1820 . . 244, .^>00 

1830 . 361,000 

1840 . . 1,000,000 

1850 . . 1,726,470 


1860 . . 3,000,000 

1870 . . 4,685,000 

1880 . . 7,067,000 

1890 . . 10,627,000 


According to this ratio of increase, the Catholic jiopula- 
tion of the United States ought to have been in 1900 
something over 14,000,000. Hoffmanns' BirecUyry^ how- 
ever, for that year puts it at 10,129,677. The reason 
of this discrey^ancy is found in tho fact that absolutely 
trustworthy official figures of the Catholic jioyiulation are 
not accessible. The main source of this growth has been 
immigration. Originally the Irish and the Germans 
furnished the greater quota. Later, the French Canadians, 
Italians, Poles, and Bohemians added notably to tlie 
Catholic ]>opulation ; an appreciable j)orcentage of Oriental 
Catholics is also found — Greeks, Syrians, Armenians, 
Natural increase, esjiecially among the descendants of the 
first Catholic immigrants, and a certain percentage of 
conversions from Protestantism, are contributory sources. 
Being under the protection of the constitution, and enjoy- 
ing the advantages of the common law, Catholicism could 
not meet with any official op}K)sition ; such few outbursts 
of fanaticism as there have Ixicn w^ere but temporary or 
local, and did not represent the true feelings of the great 
Protestant majority of the country. 

As to the future of the Church in the United States, 
all Catholics feel, with their latest historian, that “the 
Catholic Church is in accord with Christ's revelation, 
with American liberty, and is the strongest powder for tho 
yiresorvation of tho Ilejmblic from tho new social dangers 
that threaten the United States as w^ell as the whole 
civilized world. She has not grown, she cannot grow*, 
so weak and old that she may not maintain what 
has produced — Christian civilization.” 

Internally, Catholicism in the United States has been 
free from any noteworthy schisms or heresies that might 
im{)ede its development — its doctrinal history 
offers nothing of importance. Tho discipline 
differs little from that of the other Churches of ^acipUno. 
Catholicism. The unity of doctrine, liturgy, and 
moral ideals is preserved by an intimate union with the 
see of Rome. The general canonical legislation of the 
Church, the legislation by papal rescript and the Con- 
gregation of tho Propaganda, the decisions of the Ai) 08 - 
tolic Delegation at Washin^n, and a certain amount 
of immemorial custom and practice, form the code that 
governs its domestic relations. Decennially each bishop 
of the United States is expected to pay a visit to Rome 
{Ad Limina Apo8t6lorwm\ and to make a report of the 
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spiritual condition of religion within his diocese. In 
addition, a system of synods provides for local unity 
among bishops, priests, and laity. Thus each diocese 
holds occasional synods, each province or body of bishops 
under a metropolitan holds provincial councils, while at 
greater intervals a plenary or national council is held. Of 
these last, three have taken place — their decrees, when 
approved at Borne, are binding on all Catholics in the 
United States. 

In education the Catholic Church endeavours to kee]) 
abreast with the best There were, according to Hoffmanns’ 
(Milwaukee; 1900) Directory^ 3811 i>arochial schools, in 
which 854,523 children of both sexes receive instruction. 
If to these be added the children in Catholic charitable 
institutions, the number reached is nearly one million. 
There were 170 colleges for boys and 662 academies for 
girls. This system of education is crowned by the 
Catholic University of America at Washington, established 
by Leo XIIL and the American hierarchy, and endowed 
with all the privileges of the old ))ontilical universities 
of Europe. In addition, there are several other schools 
that rank as universities. The education of the clergy 
is provided for by seminaries. In 30 of these that are 
under episcopal direction there are 2630 students; in 
79 that belong to religious orders, 1998 students are 
reckoned. The charitable institutions of the Church 
in the United States are very numerous. There are 251 
orphan asylums, with 35,243 inmates. The other char- 
itable institutions are 827 in number, and include every 
form of public and private charity ; no diocese is without 
one or more such establishments. The actual goveni- 
inont of the Catholic Chur(‘h in the United States is 
represented by 1 cardinal, 14 archbishops, 77 bishops, 
8660 diocesan clergymen under the solt* and immediate 
direction of their bishops, 2976 inemliers of religious 
orders subject to episcopal suiiervision— in all, 11,636 
clergymen. There are 6409 churches with resident 
])riests, and 3930 mission churches— in all, 10,339, to 
which must be added 1723 chajiels. Several hundred 
weekly publications are printed in Englisli and in foreign 
tongues, to minister to the religious needs of the Catholic 
]K)pulation. There exist also several literary and academ- 
ical magazines and reviews of a high order of merit. 

The princi})al religious events since 1880 were the hold- 
ing of the Third Plenary Council of Baltimore (1884), 
the Catholic Congress (1889), the opening of the Catholic 
University (1889), the Columbian Educational Exhibit 
at Chicago (1893), the establishment of the Aixistolic 
Delegation at Washington (1893). 

The Catholic Church in the United States conducts 
no foreign missions, but takes care (^f its own jiercentage 
of Indians and negroes. Of the Indian population of 
the United States about 90,000 are Catholics. They are 
attended by 113 priests, wdio look after 183 churches 
or chapels. Tliere are 73 schools conducted by the 
members of 24 sisterhoods, in which over 5000 Indian 
children are educated. The Catholic negroes are about 
140,000 in number. They have 40 churches, conducted 
by 46 white clergymen ; 81 schools, in which 6401 coloured 
children are educated by 24 sisterhoods, who also conduct 
1 1 charitable institutions. The expenses of these missions 
are borne by private charity, and by a general annual 
collection, which in 1899 amounted to $59,247. 

There exists no satisfactory history of American Catholicism. 
Among the more useful helps may be indicated the following ; — 
Ctoaend History: John Gilmaby Shra. lAft and Tvnwn of 
ArehMshop Carroll^ N.Y., 1888 ; The Catholic Church in Colonial 
Days^ N.Y., 1886 ; The Hierarchy of the Catholic Church in the 
United States, N.Y., 1886.— Bishop O’Gorman. A History of 
the Catholic Church in the United States, 1895. This work contains 
a useful bibliography.— Clarke. Lives of the Deceased Bishops^ 
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1872. Statistios : l^he Annual Directory of the Catholic Chrqy 
Of these, two am published; one by D. and J. Sadlier, Now Ycrk, 
the other (Hoffmanns*) by M. Wiltzius and Co. of Milwaukee. The 
Catholic general statistics of the eleventh (1890) census may be 
found in The Religious Forces of the United States, by H. K. 
Carroll, N.Y., 1893. Those of the twelfth (1900) arc printed in the 
official reix>rts of that census. Legislatioii : Acta et Decrcta Coneilii 
Plenarii Baltimmcmis, iii., Baltimore, 1886. This is illustrated 
and brought into relation with the general laws of the Chuich in 
8mith*s Hleniewts of Ecclesiastical Law, New York. In connexion 
with this may lie read Humphrey’s Urhs et Orhis, London, 1899, 
ail account of the genera] govemmeut of Roman Catholicism. 

(^ 3 , G.) 

Romftn WaIIs {Recent Excamtions), — The main- 
land of Great Britain twice contracts to a narrow width — 
once north and once south of the English and Scottish 
border. From Clyde to Forth is barely 35 miles ; fi-oin 
Tyne to Solw^ay, barely double the distance. The Homans 
at one time or other took each isthmus os their frontier ; 
and since the distances were short, fortified each with a 
continuous wall. The southern lino, Hadrian’s Wall, was 
occupied far longer, and was far more imjioriant, than the 
northern “ Wall of Pius.” 

Ffir modern }>ur}M)scs, the dominant feature of the 
southern wthmus is the easy natural passage which the 
valleys of the Tyne and Trthing provide for road and rail- 
way between Newcastle and Carlisle. But the utilization 
of this passage is modern. It was not used by the 
Homans, and even in 1745 it was found to be roadless. 
The Boman frontier works followed the liigh ground to 
the north of the valleys. In the cast they commenced 
at Wallsend-on-Tyne and traversed the moors of soiitli- 
east Northumberland ; inland they clim])ed along ]>re- 
cipitous basalt cliffs ; in the west they descended through 
the lowlands of Carlisle, south of Sculeby and Solway 
mosses, to the coast at Bowness. Military reasons— lias 
shortness of distance and the advantages of cliff and moss — 
seem to liave suggested this line. Politics and commerce 
had no share in deb^rmining it: the land south of tlie wall 
is for miles as desolaUi as the land north of it, jvnd no 
native racbil boundary can Ixs traced in this neiglibour- 
liood. 

The actual frouti(?r works arc threefold. First, there is 
a wall of stone, with a ditch in front, forts l>ohind, and a 
connecting roiid. The wall wm 8 feet thick and originally 
jwrhaps 16 feet liigli ; the forts, w^allcd in stone, varied in 
size, but the larger covt;red from 3 to 5 acres. Secondly, 
there is tln^ so-called vallum — in reality no vallum at all, 
but a broad flat-bottcjiued ditch, out of whicli tlic eartli 
has been cast u]K>n either side, and heaped into regularly 
made mounds resembling rani])arts. Tliirdly, there; is tlu; 
turf wall, constructed of soils laid in regular courses, wdtli 
a ditch in front. The stoni; wall and “ vallum ” have long 
been known, and are among the stateliest monuments nf 
Boman military ])ow’er that time has spared. The turf 
wall was first found in 1895, is nowlicro cl(;ar on tin* 
surface, and is only traceable at all at siK.*cial points. 

Excavations along the Wall have had tw o obj(;cts— either 
to examine tlic forts, to plan their buildings, and collee t 
inscriptions, ifec. ; or to ascertain the relations of stone 
wall, “vallum,” and turf wall — that i.*;, to recover tJje 
history of the Boman frontier. Earlier excavators, like 
Clayton and Bruce, essayc*fl principally tlic first task ; 
since 1893 both liave been tried. 

(a) /bra— Before 1893 mucli of (3iestcrs 
liad been uncovered, and casual search made elsewhere. 
In 1894-97 bits of Greatcliesters were dug; in 1898 
Housesteads {Borcovicium) w'as entirely excavated by Mr 
K. C. Bosanquet and others. If we comhine the results 
won on these sites witli those w^on at High Bochester 
(iiartly excavated about 1850), at Hardknott (1892), at 
OeUygaer, near Cardiff (1900-01), and in Scotland, we 
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Fm. 1.— Plan of HouscKtcadg (BorcovIciuuO* 


may seem to have acquired much evidence respecting 
Homan forts in Ihitain. Wo have, however, achieved loss 
than the Germans on the Limes and the French in Algeria. 
What we do know- may ho. illustrated from 
Houscstoads. This fort measures about 120 by 
200 yards, and covers 5 acres (see Plan, Fig. 1). 

Its walls are stone, its north w^all tlie same as the 
great wall whicli runs from sea to sea. Within, 
it is full of buildings of stone. Chief among 
these is the “ Praetorium,” in the centre of the 
fort — a rectangular structure enclosing t\ro 
small open courts and a row of small rooms 
(shrine for official worship, treasury, &c.), which 
faced on to the inner (western) court (Plan, x.). 

This was the official centre of the fort. Close 
by were officers' quarters (Plan, xi., xii.) and 
storehouses with buttresses and dry basements 
(Plan, viii.). The long blocks which filled the 
ends of the fort were doubtless principally 
barracks (Plan, i.-vL, xii.-xviiL). Outside the 
fort stood various buildings not all yet explored 
— a bath’house, a little way oast; a shrine of 
Mithras, and perhaps other shrines, a little way 
south ; and huts of camp-followers, women, &c. 

To the north-east, outside the great wall, is a 
tiny hollow, fonnerly explained as an amphi- 
theatre, now thought to 1^ only a quarry. Such 
* is Housesteads, and such probably were nearly 
all the Roman forts in Britain. They differ 
somewhat from Homan forts in Germany, 
notably in the details of their “ Praetoria " and 
in the number of their stone-built structures. Even in 
military matters, it seems, the Homan provinces varied 
from each other. 

(b) Wall, Vallum,^' Sc , — ^Ancient writers asseii; that 


Hadrian (about a.p. 120) built in North Britain a wall 
for 80 Homan miles from sea to sea. The mileage and 
various inscriptions prove that this refers to some part of 


the frontier works of the southern isthmus. Ancient 
writers also say that Severus (about A.I). 208) built a wall 
in North Britain from sea to sea. But they differ as to its 
length ; inscriptions do not wholly support them, and their 




Fie. 2.— A, HadrUn’B Wall ; B, Section of the tame. <fVom Social by 
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statement has been variously explained. Hodgson and 
Bruce, the chief local authorities of the last century, main* 
tained that Hadrian erected the stone wall, with its forts, 
against northern enemies, and the “vallum” against 
southern insurgents, while the work of Severus was con- 
fined to a few repairs in the stone wall. This was the 
accepted view till lately, but recent excavations show that 
in several points it is not tenable. 

In the first place, the stone wall and its forts, which the 
visitor now admires, were not the earliest frontier works. 
An earlier line (as it seems, a wall of turf) has left clear 
traces of itself at Chesters and Birdoswald {Anxhoglannd)^ 
and we have not one wall but two walls to deal witL 
The dates of these are still doubtful. But our ancient 
writers mention two wall-builders, Hadrian and Severus ; 
and the most natural conclusion is that Hadrian built 
the first wall in turf, and Severus reconstructed it and 
its forts in stone, it has been acutely suggested that 
probably Severus adhered as closely as ijossible to his 
predecessor’s line, in order to use the existing ditch ; in one 
or two cases, however, as at Biidoswald, he deviated. 
Evidence can be adduced from other j^arts of the Eoinan 
Empire to show that the Homan military engineers con- 
tinued to use earthworks for ^Kirmanent fortifications till ! 
after the reign of Hadrian, and that Severus “ converted ” 
some of these earthworks into stone. 

The “vallum ” can no longer be explained as of old, but 
it is still a puzzle. Many of its features have been eluci- 
dated by recent excavations. It has Ixjen definitely proved 
to 1)0 Homan, which certain despairing minds had doubUul. 
Its course, not quite accurately known to Bruce and 
Hodgson, has been better traced. I'he nuithod of its con- 
struction is now plain. Its date has jiroved to 1 k 3 not 
earlier than the turf wall; probably it is contenii)orane- 
ons either with that or with the stone wall. Its object 
was not military : it must have marked some limit of the 
civil province. But more j^fccise wcj cannot be. The 
“vallum” is one of the largest of extant Homan earth- 
works ; si)eculation has busied itself about it for two 
centuries, and excavation for some yt'-ars. It remains 
unexplained, a proof of the imperfection of our knowledge 
of anti(]uity. 

The Wall of Pius (jonsists of a continuous riimi)art, 
a ditch in front of it, forts behind it, and a connecting 
road; it was constructed about a.u 112, and abandoned 
within 45 years. An ancient writer states that the 
rampart was built of regularly laid sods, like the turf wall 
of the southern frontier : this was verified by excavations 
in 1891-93. Except for this, the wall is entirely un- 
explored : a commencement of excavation was, however, 
being made in 1902 at the fort of Castlecary, 15 miles 
east of Glasgow. The site has been cut into by road and 
railway, and the stones of the fort have been ^ken away 
Avholesale by later builders. But a bath-house, a but- 
tressed storehouse, and a Latrine have been found, and also 
massive stone substructures for the northern rampart. 
The surviving masonry is finer than that usually visible 
along Hadrian’s Wall, and the work of Pius was plainly 
far more substantial than has been thought. Tacitus 
states that Agricola erected a line of forts across the 
northern isthmus. No trace of these has yet been found, 
unless jwssibly at Camelon near Falkirk, recently exca- 
vated by the Society of Antiquaries of Scotland. 

No report of the Houscstcads work has yet been published 
< July 1002) ; the writer is indebted to Dr Hodgkin and Mr R. C. 
Bosan^uet for the plan, reduced from surveys by Messrs Bosanquet 
and Dickie. For other excavations, see Archaedogia vols. 

xvi., xvii., xxiii., xxiv. ; Traiisaetiom of the Cumberland Archtr- 
ological Society ^ 1894-1902 ; Report of the Glasgow Archaeological 
Society on the Antonine Vallum, 


S — ROME 281 

Romanes, QeorveJohn (1848-1894), British 
biologist, was born at Kingston, Canada, 20th May 1848, 
being the third son of the Hev. George Homanca, D.D., 
professor of Greek at the university. He was educated 
in England, going in 1867 to Gonville and Caius College, 
Cambridge. He early formed an intimate friendshij) with 
Charles Darwin, whose theories he did much during his 
life to popularize and support. His first apixiarance as a 
man of science was at the Hoyal Society, where ho delivered 
the Croonian lecture for 1875 on the Limmwfur System 
of MedmoBj in which he described the nervous system of 
these little beings, thereby rendering valuable service to 
the study of elementary physiology. These studies he 
contimied to prosecute, publishing a few years later a work 
on Jelly-Fish, Star-Fish, and Sea-Urchins. In 1881 came 
Animal Intelligence, in 1883 Mental Evolution in Animals, 
in which he traced the parallel development of intelligence 
in the animal world and in man. He followed up tliis line 
of argument in 1888 with Mental Evolution in Man, in 
which ho maintained the essential similarity of the 
j*easoning processes in the high(;r animals and in man, the 
highest of all. In 1892 he brought out an Ej'aminaiitm 
of Weissmanisni, in which lie sturdily upliehl the theory 
of the herediUbility of accpiircd cluiractcr. In 1890 ho 
settled at Oxford. Here Ikj founded a lt*cture.sliip similar 
to the*. “Hcde” of Cambridge. Darwin, and after Darwin, 
which came out in 1892, he was obliged, owing to failing 
health, to publish without fully completing. His religious 
opinions ai*e somewhat interesting: he began life as an 
Evangelical, and then came under agnostic inlluenees, to 
which he gave exj)ressiou in an anonymous book, A (Jaudid 
Examination of I'heism, the tone of which is reluctant 
disbelief in the Deity. Subseijiu^ntly he was much im- 
pressed by the teaching of liberal High Cliurehmen, and 
recovered his faith in C 'liristhinity. Thoughts on Iteligion, 
jniblished after his death, shows how very far the ptmdnlum 
of his mind had swung from the Evangelical and agnostic 
standix)int8. He died 23rd May 1894. 

ROinei the capital of tlie kingdom of Italy. Very 
great changes in the mmiieij)al and social (ionditions of 
Home followed the occupation of ilni city by the Italians 
(20th September 1870), and the rapid increase of jK)pula- 
tion due to immigration from other ])arts of Italy; and 
even in 1902 it could not b(» said that the new Heune had 
assumed its final shape. It is a mistake, ho\\ever, to 
attribute all the works undertaken and executed siiK'c 
1870 to the initiative of the new ( lovernnient. h ])lan 
for the improvement of tlie city was made, under the 
direction of Mgr do Merodo, during tlie reigi’ of Pius JX. ; 
and although ])Ut a small jiortioii of the i»rojected changes 
w^ere carried out under the Po|)C, the general scheme 
was in most resjiects satisfactory, and jiroved a good 
foundation for further extensive develo]nnent8. It did 
not include, however, the destruction of villas such as the 
Villa Ludovisi, nor the w'holcsale removal of trees, which 
is so greatly to l>c deplored. These acts of barbarism were 
the consequences of tlie reckless 8i»eculations in Lmd and 
buildings that accompanied and followed the active and 
excellent work done by the municipality, ami might 
have been checked by vigorous and timely action of tlie 
Government. As it was, a number of the most imjwirtant 
Homan families were ruined. At the outset, and as soon 
as political circumstances admitted tlic (^oiisiclerati'ui of 
such matters, the municipality set to work ; and thoiigli a 
comprehensible love of the pictures! jue has caused many 
jiersons to regret the result, altogether or in i)art, it is not 
to be denied that the improvemeiiis carried out have U'en 
of the highest advantage to the city, and that the work 
is in many instances of creditable solidity. Tw^o i>niicij)al 

s. vrn. -- 36 
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problems presented themselves at once. By far the more 
important was the confinement of the Tiber in such a 
manner as to render impossible the serious floods which 
liad from time to time inundated the city, often causing 
great damage to property and rendering the lower streets 
more or leas imjjassable. There were floods which alm<»t 
reached the level of the first storey near San Carlo in the 
Corso, and it was common to see the great Piazza Navona 
and the neighbourhood of the Pantheon full of water for 
days together during the winter. The interruption of traftic 
can be imagined, and the damage to proi^erty was serious. 
The other urgent matter was one of which the Government 
of Pius IX. had been jtfirtially aware, namely, the necessity 
for ojfiening l)etter tlioroughfares between different parts of 
the city. In the Middle Ages the population of Home had 
dwindled to twenty or thirty thousand inhabitants, who 
lived Imddled together about the strongholds of the barons, 
and the modem city had slowly grown again upon the 
exiguous foundation of a mediaeval town. The need for 
changing this condition of things, which had been felt 
under Pius IX., Ijecame overwhelmingly apparent as the 
population rajndly increased. That which under a con- 
tinuance of the old Government might have been done by 
degrees during a long period, had to be accom})lished in 
the shortest possible time, witli means which, tliough con- 
siderable, were far from ade<iuate, and in tlie face of 
stormy opposition exerted by many holders of real estate, 
the most important of whom wore conservatively attached 
to tlie Papal Government, and resisted change for no other 
reason. In what was now dtme it is necessary to distin- 
guish (clearly between the work undertaken and carried 
out by tlio municij)ality, under considerable pressure of 
circumstances, and that whi<di was done in the way of 
private 8|)eculation. The first was on the whole good, and 
has proved enduring ; the second was in many cases bad, 
and resulted in great loss. As soon as the oldening of 
such streets as the Via Nazionale and the Via Cavour, the 
widening and straightening of the Via delF Angelo Custode, 
now the V'ia del Tritone Nuovo, and similar improvements, 
such as the construction of new bridges over the Tiber, 
had demonstrated that the value of pro])erty could be 
doubled and quadrupled in a short time, and as soon as 
the increase of po])ulation liad caused a general rise in 
rents, owners of pro|)erty awoke to the situation of affairs, 
and liecame as anxious as they had at first been disin- 
clined to improve their estates by wholesale building. 

By far the most important and exi>cnsivc work done 
by the municipality was the construction of the embank- 
ments along the Tiber. Though damaged by the great 
flood of December 1900, their truly Boman solidity saved 
the city from the disastrous consequences of a wide inun- 
dation. It is im]jossiblo not to admire them, and not to 
fool respect for a jieople able to carry out such a plan in 
such a manner and in so short a time, in the ftice of such 
great difficulties. But so far as the life of the city w'as 
concerned, the cutting of new streets and the widening of 
old ones produced a more apparent immediate result. The 
opening of such a thoroughfare as tlie Via Nazionale could 
not bu^ prove to bo of the greatest value. It begins at 
the Piazza delle Terme, in which the princ^ial railway 
station is situated, and connects the upper imrt of the city 
by a broad straight road, and then, by easy gradients, with 
the Forum of ^ajan, the Piazza dei Santi Apostoli, and 
the Piazza di Venezia, whence, under another name, it runs 
through the heart of the old city to the Bridge of Sant’ 
Angelo. It is true that in order to accomplish this, a {lart 
of Villa Aldobrandini had to be destroyed; but this is 
almost the only point which lovers of b^uty can regret, 
and in compensation it o|iened to full view the famous 
palace of the Massimo family, the imposing church of 
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Sant’ Andrea della Valle, and the noble pile of the 
Cancelleria, one of the best pieces of architecture in Borne. 
Another great artery is the Via Cavour, which was in- 
tended to connect the railway station with the south- 
western part of Borne, descending to the Forum, crossing 
it by a light iron bridge, and continuing to the river behind 
the Palatine. These are only examqples of what was done,, 
for it would be impossible, within any ordinary limits, to 
give a just idea of the transformation of the city. Borne 
is now divided very clearly into two parts, the old and 
the new, of which the old is incomparably the more 
artistic and the more beautiful, as it will always remain, 
the more interesting. 

Mtmicipal Admmistration , — After the taking of Borne,, 
those persons who remained loyal to Pius IX. took no part 
whatever in public affairs, and the munici]:)al administra- 
tion was entirely in the hands of the Monarchists. The 
expression “ ne eletti ne elettori,” meaning that Catholics- 
are to be neither voters nor candidates, which came to be 
regarded as a sort of rule of the party, was invented at 
that time by an e]>igrammatic journalist, and it seems at 
first to have been applied also to municii>al matters, 
whereas it was later understood to refer only to parlia- 
mentary elections. Leo XIII. encouraged the formation 
of a Catholic |)arty in the municipal administration, and 
the muuicij)al government drifted largely into the hands- 
of Catholics, though circumstances make it necessary tliat 
the Syndic (Mayor) should always be a Boyalist. Between 
1870 and the end of the century, the Socialist j>arty had 
no great infiucncc in Borne, which can never Ixs a city 
of manufacturing interests. For purposes of municipal 
government the division of the city into districts has l)een 
changed. It was formerly divid(5d into fourteen “Bioni.” 
It is now further divided for various purpOvSos of admin- 
istration into more than one series of divisions. The 
municipality consists of a Mayor and 78 “Communal 
Councillors,^’ of whom a considerable ijroportion are usually 
members of the aristocracy — a fact which shows tlie 
extremely conservative and aristocratic tendency of the 
city in muuici{>al matters. 

Population . — The population on .3 1st Deceinl)er 1870 
was 226,022, as against 512,423 on 31st DccemW 1899. 
It therefore more than doubled in thirty years. The in- 
crease, however, did not take place at a very regular ’•ate, 
owing to the changes in the rates of immigration and 
emigration. The largest increase was in 1870, reaching 
22,186; the next most imiiortant in 1884, 1885, 1886, 
1887, in which years it constantly remained near 20,000. 
The least increase in later years was 4417 in 1891. In 
1899 it was 11,813. The garrison of Home may Ik) taken 
at about 10,000 men. Careful imiuiry has placed it l)eyond 
doubt that there arc in Borne about tlic same number of 
ecclesiastics of all orders, including about 1500 students in 
the theological seminaries. The average birtli-rate of Borne 
is about 22 per 1000, as against 13^ in Budapest, the 
lowest in Eurojjo, about 30 in London, and 40 in Cologne, 
the highest in Europe. It is lower in Borne than in the 
majority of cities, but is higher than in a considerable 
number of others, as shown in the Bvlletin de statiatique 
d^nwgraphit/'m et medical de la Ville de BruxelleB, The 
number of births increased after 1870 very nearly in pro- 
portion with the increase of iK)pulation. 

Hygiene . — ^The hygienic conditions of Borne have greatly 
improved, largely through the ceaseless efforts of Commen- 
datore Baccolli, who is a distinguished man of science, 
and has repeatedly held office in the Italian Ministry. 
The publication of exceedingly accurate graphic tables in 
February 1900 shows the following facts. Ninety per 
1000 deaths occurred in 1871 from typhoid (the so- 
called “Boman fever”), and the average has now fallen 
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to a low constant. Deaths from small-iwx, formerly of 
alarming frequency, can be said not to occur at all^ and 
their numbers diminished suddenly after the introduc- 
tion of compulsory vaccination. A great decrease in the 
number of deaths from malarial fevers is referred to 
the increased use of quinine among the poor in the out- 
lying districts. Tuberculosis alone produces precisely the 
same mortality as formerly. On the whole, the tables 
show a notable decrease in the death-rate, which has now 
fallen below an average of 18 per 1000, a fact which 
places Rom 9 among the healthiest cities in Euroiie. The 
death-rate of Moscow is nearly 30, for instance, and that 
of Dublin about 26. With regard to the consumption of 
meat in Rome, it increased until 1887, after which it 
suddenly decreased in a remarkable manner, coincidently 
with the failure! of the numerous building speculations; 
and though the |»opulation had increased by nearly 
120,000 .since 1887, there wore slaughtered in 1899 
only 116,661 head of cattle, whereas the number in the 
former year was 140,549, showing a decrease of 23,888 
head. In this coniuixion it sliould be noted that the 
slaughter-house of Rome is one of the Ixjst organized 
establishments of the sort in Europe. 

Cliaritiesi aiid Educatioii , — A great numlxir of small 
charitable institutions for children and old |»cople have 
been founded, which are organized on tlic most modern 
j)rinciples, and in many of these charitable i)er8on.s of 
the upper classes give their individual assistance to the 
]K)or. Th('re are also private hospitals for diseases of 
the eye, in which }»oor patients are lodged and treated 
without payment. There are two hospitals entirely main- 
tained by private resources, where infants arc treated 
whose mothers fear to send them to a public hospital, 
or in cases refustsd by the latter as not being serioas 
enough for admission. Of course tiu! numbers of the i)Oor 
greatly increased with the grow'th of ])opulation, especially 
after the failure of building siKJCulations between 1888 
and 1890, thougli great efforts were made by the munici- 
jwdity to send all persons then thrown out of employment 
back to their homes. One of the difficulties under which 
Rome labours is that w^hile it attracts the jxipulation of 
the country, as other capitals do, it jiossesses no great 
mechanical industries in which the newcomers can be em- 
ployed. Iiifforts to create small industries in the populous 
quarters of thc! ])Oor met with little success. Previous 
to 1870 a .society was formed, and it has .sincje greatly 
doveloyied as an intelligent yirivate enterprise, of which 
the object is to provide the poor with sanitary tciu*- 
ments ; but its .success is much hamyicred by the absence 
of employment, which, again, is yiartly due to the heavy 
taxation of small industries. A number of trade schools 
are also maintained by jirivate funds, such as the Istituto 
degli Artigianolli, managed by the Fratelli della Dottrina 
(Jristiana, and the Ricovero jxji Fanciulli Ahbandonati 
(home for friendless children), which is under lay manage- 
ment and has flourishing workshops. The character of 
oflicial charities has certainly improved in principle, so 
far as their educational and moral acojic are concerned; 
for whereas in former times the limited number of the 
lx>or made individual and almost paternal relief possible, 
that form of charity had a pauperizing influence. If 
anything, thc present tendency is to go too far in the 
opposite direction, and to require too many formalities 
before any relief is granted ; and while the union of the 
priuciyial charities under a central management on ad- 
vanced theories improved the methods of administration, 
it destroyed numerous small sources of immediate relief 
on which the poor had a traditional right to count, and 
was in that w^ay productive of hardshiyx At the same 
time, however, mutual benefit societies {iodeta di mutvo 
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soccorso) have been organized in great numlxirs by the 
different crafts and professions, and are chiefly distin- 
guishable by the |x>litical parties to which they belong. 
It is characteristic of the modem Roman yjeople that the 
most widely different elements subsist without showing 
any signs of amalgamating, yet witliout attacking each 
other. Some of these societies have an exclusively Clerical 
character, others are merely Couservative, some consist of 
Monarchists, and some of avowed Ileymblicans. 

Popular education is fully half in the hands of y)rivatc 
yxirsons, for, over and above the schools oflacially mentioned 
ill the municijial reports, a very largo number of religious 
institutions impart elementary instruction to children of 
the lower classes, following, of course, the Government 
curriculum, and being under the 8Uj)ervision of municipal 
insyiectors liotli as regards their teaching and their hygiene. 
The Popti also exyieuds large sums in the maintenance of 
the yxioyfle’s schools, managed entirely by laymen and also 
under Government insyicctiou. For education of the higher 
grade there are many private so-called lyceums and gym- 
nasiums, from w^hich puyiils can y^resent themselves for 
the regular Government examinations, the yirivilege of con- 
ferring certificates and degrees having been allow^edonly to 
very few private institutions. 

Society. — Aft(‘i* 1870 both tlu! aristocracy and the 
middle classes were divided into hostile factions, each 
of ivhich maintained a yjre.ss of its own and rallied round 
rej)resentative individuals. So far as the middle cla.sses 
were concerned, the common interest of commercial oj)era- 
tions soon concentrated y)olitical differences. The aristo- 
cracy, however, kejit rigidly aloof from all syieculations 
for a time, and maintained its traditional attitude of 
contem])tuou8 suyicriority, to which the middle class 
answered with its profound hatr(‘d. This stale of things 
lasted about ton years, until the time of the great building 
sjieculatioiis, inU) which a iiunilicr of noble families were 
tempted, and in w^hich tluy soon found themselviis hoynj- 
lesslv involved, and brought into close contact with the 
middle clrss The two classes thus l)ecame necessary to 
t^ach other, and the result was a notable and salutary 
diminution of yirejudicc, soon leading to alliances by 
marriage which would formerly have seemed imjxissiblc, 
but which the redistribution of wealth rendered mutually 
advantageous. The ayiyxjarance at social gatherings of an 
official element, almost exclusively taken from the middle 
class, also tended to reduce inequalities of caste. Yet it 
mast he admitted that the yiarties coin] losing Roman 
society were draw^n together mechanically, ratlicii* than 
fused into any tiling really homogeneous. It is worih 
mentioning that the Ji*wisli element, which is very 
strong in business, in journalism, and in the administra- 
tions, has made no attc^m]>t to enter Roman society. 
Rome and Genoa are yjractically the only Italian cities 
in which Israelites are rigidly excluded from social in- 
timacy, and are only met on oflicial occasions. 

(m. cr) 

AllClIiEOLOGY OF ROMK AND NeIOUBOUKIIOOD. 

Modern archmological research in Roinv. and its neigh 
bourhood has proceeded on lines yireviously traced, and 
has considerably increased knowledge of the eai’ly inhabit- 
ants and conditions of life in and about the c^ity. Single 
buildings and grouyis of buildings within the walls have 
l^en searchingly studied in the effort to elucidate theii 
original form and use, a branch of rest'arch yiarticiilarly 
valuable in Rome, wdierf! continuous habitation and e\(!iit.s 
of w^ar liave caased many ancient buihling.s to be divcrt(!d 
from their original forms and ymryioses. Excavations con- 
nected with the rayiid growth of thc modern city have, 
moreover, brought to light an enormous number of the 
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most varied objects, for the preservation of which, as for 
the preservation of the results of carefully directed research, 
several museums, some of purely scientific character and 
others with artistic intent, have been formed. In most 
cases the archaeologists entrusted with excavations and 
with the formation of museums have been moved by 
desire to work in ways fully consistent with modern 
knowledge and methods. Unfortunately, in some notice- 
able instances (to be mentioned later) the work was 
unworthily done, either carelessly or humcdly, under the 
influence of momentary excitement. 

It was inevitable that the great development of the city 
should involve niucdi destruction of ancient ruins and 
monuments. Jn consequence of the building of the Tiber 
embankment and scientific regulation of the course of the 
.stream, the cljannol to the left of the island of Han 
Jlartoloinco became filled with silt and joined to the bank 
]^y a noisome mud-flat.^ The Ponte HanP Angelo lias 
been added to at each end, and its ancient appearance 
altered. During the work on this bridge in 1892 a 
piece of the original jjaved roadway leading from it 
to the Cam] ins Martins was laid bare. Most of the 
other bridges have been more or less destroyed, two of 
the arches of the J\)ns A^milius being demolished in 1887, 
and the Pons Cestius c-oiiqiletoly altiired between the years 
1886 and 1889. Fragimmts of the Hervian Wall and tombs 
on the Flaminiau Way were further destroyed in connexion 
with the building of the monument to Victor Emmanuel. 
More than once ])ortious of the Golden House of Nero 
were found and destroyed during the laying out of streets. 
Outside the walls, tlie arches of the Claudiau Aqueduct 
near Roma Vccchia were much shaken by the passing 
trains. In addition to this perhaj)S inevitable destruction, 
har?n was done by certain methods of jircservation. Quan- 
tities of unredated objects from all j^arts of the city and 
neighbourhood were heaped together in storehouses, in 
such a way as to de[)rive them of value as expressions of 
ancient life (ind character, and to make them mere curi- 
osities, mere refuse of “past, incompatible ages.” The 
formation of modern museums is carried out in a spirit 
very different from that which prevailed when the great 
private collections or the Pa]»al Galleries were l^eing 
gathered. Then scientific study of archaeology was almost 
unknown, but much greater interest was taken in beauty 
jmr m. Humanists cared little for products of barbaric 
ages, or tribes, and sought objects noteworthy esi)ecially 
for beauty, both in order to develop their own faculties 
and to multiply opportunities of enjoying adequate ex- 
pressions of tho intellectual life of the highly civilizt^d 
men of earlier days. Judged by this standard, a modern 
museum such as the Museo delle Terine seems less satis- 
fying than tho Vatican Gallery. In the Museo delle 
Terine objects are groujKsd together without system, or 
scattered through the dark cells and narrow passages 
of a media3val convent, where not only is it impossible 
to see them in the way their makers intended, but 
even to see them in any way completely. In the 
Vatican, though the marbles suffered from ignorant 
restoratidn, an attempt was made to present them in a 
proper setting as things of beauty rather tlian as examples 
of odd fashions of the past. It would often lie well 
to leave objects where they are found, and to form local 
museums, or at least to gather on one spot things found 
together. For instance, it would have been well to make 
a museum on the Palatine and another in the Forum, for 
the preservation of antiquities found on those sites, instead 

^ In consequence of the fall of a part of the embankment opjiosite 
S. Bartolomeo in Noveml)er 1900, a special commission was appointed 
to consider the best means of removing this mud-flat, and of causing 
the stream again to surround the island, as in former times. | 
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of transporting some of them to the Museo delle Terme 
and leaving others where they were excavated. An 
attempt in the right direction was made by Signor Boni 
in connexion with the excavations in the Forum, where 
two small museums were formed. The general system of 
scattering antiquities among various museums prevailed, 
however, in the case of objects found elsewhere in tho 
city. Home were stored at the Botanic Gardens, some in 
the Museo delle Terme, and some in tho Museo dei 
Conservatori. The authorities had, it is true, to contend 
with the serious difficulty that, according to the circum- 
stances of their discovery, antiquities may belong to the 
municiiiality or to the Htate ; yet this circumstance 
ought not to form an insujjerable obstacle to intelligent 
arrangement. 

A more serious ground for complaint came to light in 
1899 in connexion with thePajja Giulio Museum of Etruscan 
Antiquities. Doubt as to tho scientific value of tho 
museum was expressed by Professor Helbig in tho pi-oface 
to the second edition of his guide to Homan museums. 
Inquiry conducted by three Government commissioners 
(two of whom hold offices under Professor Bernabci, 
organizer of the museum) proved : (1) That, contrary to 
the public statements of two Ministers of Public Instruc- 
tion, the Etruscan tombs, to hold the contents of which 
the museum was formed, had been excavated without 
proi)er suiKTvision, and in large measure by a “boy 
scarcely fifteen years old.” (2) That the publislic<l plans 
and ma])s could not Ixi certified because, wdth one exception, 
all the original topographical notes had lieen destroyed. 
(3) That the directors of tho museum “ did not always act 
ill a praiseworthy manner.” (1) That no projier inventories 
of objects })oug}it for the museum were kept for ten 
years, and that lists actually forthcoming wertJ inaccurate, 
(f)) That in the cas(> of some twenty tombs the objects 
exhibited did not tally with the official descriptions of 
them {Sup^ileni^nto al No. 'JS del Jiollettino UJficiale 
del Minutero delV Istrnzione P'tiMica^ June 1899). It 
therefore liecauie evident that the value of the Papa Giulio 
Museum, as a co-ordinated illustration of the development 
of Etruscan civilization, is open to serious question. 

While so many famous i)rivate collections 'wei*o sold 
and scattered, two collectors at least gathered objects of 
interest and beauty with the declared intention (at any rate 
ill the case of one of them) of giving them to their country. 
One of these is King Victor Emmanuol III., whose c!ollec- 
tion of Italian coins is unrivalled ; the other is Rarcni 
Rarracco, who has collected choice marbles, selecting them 
for tlieir artistic excellence rather than for archaeological 
Iieculiarity (see La Collection Barroceo, by Helbig, text 
and plates). 

Intinmtoly bound up with Um* questions of tlio nianagcirient of 
luuseunis, and their aiTangement in such niaiiner as to offer 
facilities for study to proi>eriy accjredited students, are the juoblems 
of scientific excavation and of dis|>osal of im{)ortaut ))rivate 
collections which may come into the market. The various foreign 
arclucological institutions having headquaiiers in Home are refused 
permission to excavate in Italy, dthough there is vastly more work 
to do than the Government cun jiossibly undertake, and though 
i«rmi.s6iou to excavate is freely given to similar institutions by 
Greece, and oven by Turkey. The attitude of the Italian Gov- 
ernment delays the progress of knowledge, prevents the foniiation 
of local museums, allows much liarm to be done by untrained 
Italian antiquity dealers, to whom excavation rights are often 
granted, ana who dig merely to find objects to sell, induces 
mucli secret digging, and keejis money out of the couutir. 
In cases like those arising from the purchase en hloc of the 
Borghese and Boncompagni collections, which contain some 
masterpieces and much second-rate work, the problem is compli- 
cated by the fact that the collections were formra, at least in part, 
as a iniblio trust The Government thus possesses the right of 
pre-emption, but, considering the innumerable treasures already in 
the various Government mnseums, would it not l:»e well to let a 
jKMTnanent Iwiard of properly trainerl experts select the objects of 
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most moment, and sell the I'cmaiuder at a Government office, as in 

S pt? One other (question calls for brief notice, namely, the 
ts of foreigti students to study and publish results of rosearcli. 
Ko one can wisli to place foreign students in a more favourable 
position than native scholars, but tlie Italian authorities are often 
MOW in jpublishiug pro^r accounts of discoveiies, and umvilling to 
let foroimers make photographs, or even Uke notes, of objects 
exhibited, in the museums. It is an exaggeration to say, ** Wo are 
most liberal in allowing strangers to study tlie archaeological liclies 
excavated and arranged by us, and we favour their reseaixjhes in 
every possible way *’ {Siqq^lemento at No. US dd BolUaim Ufficiale 
del MiiiLstero dell" Idrv/aiom FMlim^ Juno 1899). 

The most important modern excavations took place in 
the Roman Forum under the direction of Commcndatorc 
Bxcmym- Giacomo iioiii. They began tentatively in 
HottMin September 1898 with the re-erection of a little 
th 0 Ponim. 3r(i.(j(jijtury shrine at the north-west angle of the 
Atrium Veatae. The plan adopted by Boui in regard to 
reconstruction was simple and wise. When large ix)rtions 
of a monument have l»eeii preserved and their original 
j) 08 itions known with certainty, it is U^tter to replace them 
in their true relation with each other, supplying missing 
|K)rtions with materials that cannot mislead, than to leave 
them lying on the ground in unintelligible disorder and 
liable to injury. From this beginning the work w’aa 
extended by degrees to the whole Forum. The discoveries 
were so varied, and in some cases so significant, as to 
necessitate the re-writing of all existing literature on this 
part of Homan archieology. The principal modifications 
and discoveries were as follows : - - 

Ifonorary Coliunm, whicli formerly stood opposite the Basilica 
Julia, but of which the chief portions wore lying where they had 
fallen, were in two cases reconstnictcd and raised on then* bases. 

lleroon of Cmsar (0<!tober 1898). It was manifest that the 
remains of this temple had not lioen completely cleared of ejirth by 
earlier excavators. This was now done, and in tho semicircular 
roccss of tho front "wall was found the base of the altar erected 
on tho pavement of the njpublicaii Forum on the S|K)t where 
Ciesar’s bt»dy was burned. The foundation walls were traced, and 
tho templo shown to be larger than previously supjioscd. 

Arch of A'ogustus. — Lower blocks of the piers, found but not 
recognized sfinic years ago, were replaced in their original position. 

Tcmjilc of Vesta, — ^The shapeless mound previously called by 
this name jiroved to be in large [lart siinjile earth. This was 
removed, and in the centre, bclo\r the level of the temple floor, 
was found a trajiezoidal chamber of early date, rebuilt (like tho 
temple above) in later times. In the chamber, which was j»robably 
Wxofaviasay was found a quantity of fragments of vases, bones (ox, 
dog. sheep, and pig), charred oak, and ashes. 

Mouse of the Vestals (September 1899). — Much earth was clcjired 
away, mo.saic floors laid Imre, and the lower 8te])8 of tin* stairs 
leading to tho second floor dis(’overed. A hoard of 397 solidi 
aurei was found. Tho coins were mostly of the 4 th and bth 
century A.i). ; ten were of Euphemia, wife of Anthemius. One 
republicAU and throe mediaeval wells were cm])tied, and an 
early altar wdth traces of sacrifices brought to light. The sowers 
were found to be full of oyster-shells and of vai ious olijects used by 
the Vestals. 

Jtegia (May-August 1899).--Tho foundation walls were more 
accurately traced than before, and various fragments of tho 
last (imperial) reconstruction collected. Tho basis of what may 
have been the sacrarium for the sacred spears of Mars was im- 
earthed, and a subterranean boohivo chamber of large dimensions 
discovered. This chamber, or tholus, wdiich had a thick external 
coating of fine clay and an internal coating of cement, contained, 
among other objects, seventy-eight bone styluses, a bone writing- 
tablet, and a piece of well-kerb with tho word “Regia” inscribed 
in republican characters. 

Domus JhiUica (September 1899). — Cleared and examined more 
accurately than before, mosaic floors (previously known) cleaned 
and examined, and the impluvium found. 

Temple of Castor and Pollux (August 1899- January 1902).-— The 
standing columns, which wore in groat danger of falling, were 
strengtliened ; many architectural fragments, previously scAttored 
heedlessly about tho Fonim, wore gathered together ; the westtum 
side of the stylobate and the foundations were excavated, Tho 
excavation was carried round the temple. 

Vicus Tuscus was cleared of mediaeval paving-stones, and a 
short stretch of curious pavement, composed of small brick tcBscra\ 
like a mosaic, brought to light. 

Arch of Fabius (1899). — The exact site of this arch was not 
found, but three large vomsoirs of travertine belonging to it 


Were discovered op{)Osito the Heroon of Romulus underneath the 
nroviously existing modern iMvoment, on tlie line of the Sacra Via. 
The arch is thus show'ij to have been larger than hitluirto supposed 
and to have had a span at its spring 4*58 metres wide. One 
republican and three niodifleval wells were found nwir by, t>no of 
the latter containing, among other things, three large weights of 
serjjMutino with bronze handles. Their excellent state of i»rfi.s(*r- 
vation makes them valuable materhil for the study of Roman 
metrology. 

Forum Paeix (1899). — Cleared of earih and made acce.ssiblc from 
tho Forum Romanuni, in such way as to render visible the wcll- 
knovni door in the eustcni side of the Templum Saerte Urbis and 
the side of tho Basilica of Max en tins (Ihisilicja of Constantine), 
Some four hundred fragments of tho marble j)lan of Rome which 
was affixed to tho iioi-thcrn wall of tho Tomplum by Septiniius 
Sovorus were found in Ajn’il 1899 behind the Farnese I’alace. 

Temple of Anfoninus ami FanMitm (June 1900). — The modern 
stiiirs in front wore romovtsd, and the core of the original stojin 
<‘xi)osod. The lower half and the head of a statue of a seated 
female figure and another early \\»*U were found. Under the 
ancient steps a grave, dating jirobably from the 8th centuiy ii.i'., 
was found. Its contents were not remarkable, but it shows that 
at that epoch tho Forum was outside the, city boundaries. The 
town w'as probably limited at that time to tin* Palatine. 

Via Haera (June 1899). — Tho finding and clearing of a large 
early sew'er built of opus (ftimlmfnm and ojius rctkulatum, running 
under the so-twilled Via Sacra, jirompted further ex j deration, which 
pi*ovi‘d the pavement, hitherto considered ancient, to lu! of 
inodheval or of even lat(‘r date. Several piecres of me-diseval 
carving and coins, some of th 16th century, were found below 
this pavement ; also juoces of the )M)r])hyry eolumns which once 
stood at llio southern entranct^ of the Basilica of Max en tins. 
Sev^'ral republican wcJls were discuvered, containing many small 
objects of bronze, bone, terra-cotta, or st-onc. In f-wo media*val 
wells several carved marble fi*agmeiits were found. About two 
metres below tbe above-montionod 2»‘Aremcnt an early imi>erial 
jMivenient of laigc, well-laid, jwdygonal blo«?ks came to light. A 
continuation of this j)avement was also found immediately under 
tho Chimdi of Sta Franeestvi Roinana., thus sliowing that the Saera 
Via originally ran clue eiist from tJio Fonim, a eireiimstanco which 
suggests that tho Arch of Titus is not now standing in its original 
jHisition, 

Iforrca ManjarUaria (sjiring 1000), — Doejicr exoavatioiis than 
those i>rcviously made on tliis site riwcaled the existence of 
hiiildiugs earlier tlian the imj>erial eonstnictions hithe.rto known. 
Many small olytsds of various materials were found among them, 
fragments of Arctino i>ottory, and some three hundred terra-cotta 
lamps of diverse pattenis. 

Basilica JRmilUi (begun sjiring of J899). — This was one of the 
fir.sb largo undertakings, and its sueecss lecl to the eontinuatiou of 
Signor Boni’s work. It was nec'essjiry to exproindato a bloi U of 
bouses which i»arlly covered the. site, and this ex])ense was borne 
by an Englishman, Mr Lionel Phillij>s. The southern half of tlic 
Basilica was cleared, and work gi’adiially proeijeded with. Although 
the Basili«‘a W’as rebuilt at various times, it is now a com])lete ruin. 
Nevertheless, mueh has been loanicd coiieerniiig its cliaractcr. Tlie 
jilan consisted of a nave, with aisks on each side running cast 
and west, surrounded by a colonnade. Several imnoi-tant inserii)- 
tions and architeetural fragments were found, imuuding iioriiuHH 
of tbe large pillars of African marble (about 3 feet in uiamet-; 
and 30 feet high) wbi»Ji sejiarated tlie nave, from tbe aisles. 
These columns show that tho jjavonazzefto ]iil1ai.s in St Paul’s 
outside the Walls were not, as was previously believed, taken 
from tho Basilica .Emilia. Traces of many ]>artial rticonsti'uetioji.s 
liavo been found, tho last having apparently been exe-cuUsl in the 
time of Thoodoric. The final (lestruetion of tbe ediliee was dm* 
to fire. 

Nifjer Lapis (spring of 1809). — On lOtb January 1899 a square 
]>avenieiit some 12 feet by 12 in e.vtent, eomposecl of thick slabs 
of black marble veined with white, was discovensl at a short 
distance from the fi’ont of the Arch of Septimius Sevenis. T In* 
objects found below this pavement are convincing jiroof iJiat it is 
tho “black stone” mentioned by Festus as inarking i be spot 
wliere, according to tradition, Romulus was biirii*d (ct. also Sr/tol. 
Crag, ad Uor. Kpud.. xvi. 13 ; Vion. MaJ. i. 87). Bcmsaili the 
“black stone” are two bases on which, in all prol)al)iIity, sbuxl 
the two lions knoAvn to have been near the Tomb ol Roinulus. 
Close by, also under tbe “bla(*k stone,” were discovered a In thcrio 
unexplained) cone shajied shaft of tufa and a cijpns, ol vim* i ilm 
upper half had been dc.stroyefl. On the four sides ol tins 
was a Latin inscTiption, pcrliaps of the 6tli century n.i'., 
far as it can bo deciphered, relates to sacriliiaal ritual. Aroiiml 
those monuments lay a thick stratuiii (if siicrificial rema^ 
which W'cre found, among other objects, kill a dozcui finely • 
bronze figurines, similar to tbe Ai>olh> of T};]**^*'^* . . 

Ci^nUiinn (Jamiary-Novcmber 1900)— Tho ^^ylouN strata ”i o 
than twenty in number, were carefully examined down to tlio 
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original geological etratum. Each of the priiiciml epoclis was 
cliaraotenzed by a different flooring— the in^aval of travertine, 
the ixn])erial of marble, the republican of tufa, and others perhajjs 
of beaten earth. Many inscriptions and statue bases were found, 
among the latter l>eing one dedicated to Mars and to the 
founders of the Eternal City by Maxontius on 21 st Ajn'il 308 A.D., 
the anniversary of the foundation c»f Rome. Four rows of ritual 
pits (22 in all) of the republican epoch, and set according to the 
early orientation of tlie Foi'iiin, were found in front of the 
Comitium, but, unfortunately, contained little of s|)ecial interest. 

Cloam Maxima (August 1899-Septcinher 1900). — 'When, after 
exploring the Comitium and the llasilitaL .Emilia, the outside of 
tins sower was uncovered, it become evident that it was built of 
blocks biken fi’oni republican buildings, and that its date could 
not be anterior to tlie time of Agripna. A large drain, perha])S 
two centuries older, was found under the Basilica JEmilia, togetlier 
witli another maasivo sewer, which may bo the original Cloaca 
Maxima. 'I’his latter is made of rougli hewn blocks of tufa, and 
has rather the .apiKwirantte of a walled-iii stream than tliat of a 
regular siuver. 

Rostra (December 1898-Novembor 1900).— Some discoveries of 
great interest were made, although not entirely explained. Signor 
Boni shows reason for the belief that he has found traces of 
the original Rostra near the black stone.” He also advances 
convincing architectural proof that, the construction considered by 
Middleton and others to be the Rostra built by Cjesar in 45 B.c. 
M'as really built in the time of Domitian, with, as was already 
known, an addition at the northern end dating from tlie 5th 
century A.ii. Behind this <?onstru<?tion is u eurvctl platform, 
sometirncs called the (inecostasis, to the rear <if the southern 
Imlf of which Signor Boni found another eonstriK'.iion of opus 
i7ic£rtum^ (consisting of barrel -vaulted nichcH some 5 feet liigh, with 
carefully laid floors of brick tesserm and piers and ar(‘JiivoIt of 
neatly cut wcli-.sct blocks of tufa. The whoh? stmc.ture, exet'.fit 
th(j floors, was covered with stucco. The materials and the 
({xcellent method of construction show the moiiunient to date from 
the rcpiil»li('.aii epoch. The arches suggest that it may be ibe 
Rostra .sliown on the famous ralikanus coin of the ijem LollUi ; 
hut one serious difliculty lies in the way of tin's explanation, 
nainoly, the ahsence of all trace of an attaclimcnt of the rostra 
either within or without the arch<*s. It is to he noted that the 
traces of the Mlliarium Aureum, jtlaeed hy some students on the 
.snot where this arched struciurti was found, cmii never have existed. 
Tliere was no evidenee to justify, and many arehitw-tural reasons 
against, the belief that the curved mouldings in this l(M*.ality had 
anything to do with the monument. Nor is there, the slightest 
evidence that the fragment of granite column was, as it has been 
asserted to be, jiart of the shaft of the miliarium, 

Fourttaiii of Jiiturm. — This fountain and the sacrarium eon- 
iie(;tod with it were found on the precise sfwit indicated in the 
marble plan of Romo, slightly to the south-east of the Temple 
of Castor and Pollux. The S(]Uare basin in which the water from 
the spring was collected was in early times inude of tufa, and was 
larg(ir than the marble-lined basin of the imperial ep<Hfli. Amjilc 
traces of both basins were found. On a hi^i level, somewhat to 
the south of the fountain, stood the aacraritmif in front of which 
was found a well, the marble kerb of whieh bears a dedicatory 
inscription of the Curule .^dile, Marcus Barbatins Pollio. Tlio water 
ran to the well througli a leaden pi])e from the basin of the foimiaiu. 
The sacrarium, though of late construction, has the orientation of 
the earliest buildings in the Forum. Several fragments of seul])« 
ture were found on this site, by far tlie most important lieing 
])ie(;es of th({ gruuii of (lastor and Pollux, with their horses. This 
group formerly stood in the middle of the basin of the fountain, 
upon a base of whieh trac(*s exist. The spirit of the seulpturos is 
tliiit of 5th-eentury Greek work, but eerteiu details of treatment 
make it proliable that they wore executed by some Italianized 
Greek from one of the mimei’ous Greek colonies, or by some native 
trained by Greek masters, as were tlio terra-cotta decorations of 
tlie toraplo of the Capitollno Jupiter. 

Palaiiwi Basilica (licguii in Jiino 1899). — Discoveries made siiicto 
the demolition of the modern Church of Sta Maria Liberatrieo 
(recently <oxpropriatcd by the Italian Govcmmeiit) settled tlie 
controversy as to the site of Sta Maria Antiqua. A fine imnoriol 
basilica, built probably bv Domitian and afterwards converted into 
a church, was unearth^ Inscriptions prove this to have been 
the Church of Sta Maria Antiqua, which, according to the Lihcr 
Powtificalis, was deoorated by John VII. (795-707), By him also 
the amhon was made, and an cpisc^opal residence erected close by. 
AVithin the basilicui Signor Boni has found an inscription in Latin 
and Greek, in which Pojie John VII. caUs himself “Servant of the 
most holy Mary ” — the same title os is inscribed on his tomb in the 
Sacre Grotte of St Peter’s. The outer of the two halls of which 
the church consists contains many mural sepulchres, and was 
])robably considered as an airium. Between this atrium and the 
shrine of Jutuma, at right angles to the left side of the church, is 
a chapel which frescoes show to have been dedicated to the Forty 
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Martyrs, and which may possibly have been the seerctarium. 
The interior of the main building is covered with frescoes of the 
8th centuiy in remarkable preservation. Among them are rows 
of saints of the Greek and Latin Churclies, conventional religious 
^ups, scenes from the lives of saints and of Biblical characters. 
The most interesting are portraits of Popes Paul I. (757-767), 
Zacharias (774-752), and Thcodotus, uume of Hadrian 1. The 
best preserved of the frescoes is a Crucifixion, practically un^'ured, 
and os fresh as the day It w'as painted. This (fimrch, which was 
decorated and endowed witli precious objects by many Popes 
(cf. Liber Pontificalis, Leo III., Benedict III., and Nicholas), was 
after the time of Nicholas called 8ta Maria Nova. In 1702 
the site was dug over by men hunting for marble.s, and j)art8 of 
the ]>airitingB wen) seen, but the erection of the modem Church 
of Sta Maria Liberatiice on tlio spot prevented thorough investi- 
^tion, and gave rise to many theories. The facts arc at last 
known. 

The importance of the work in the Forum is obviously 
very groat. During the searches marble and bronze 
objects, some of lieauty and many more of great 
historical interest, were found, together with a 
number of valuable inscriptions. Much w'as learned con- 
cerning the history of the Forum, and after many centuries 
the position and ground-plan of the most ancient buildings 
is known with reasonably complete certainty. T n other parts 
of liomo two monuments were subjected to critical study. 
One is the Pantheon (see Luca Beltrami, Jl Pantheon^ 
1898), wliicli, by the presences of certain brick-stamfis 
throughout the edifice, w^us proved to be of the time of 
Haclriau. The other is tlie Church of Sta Maria in 
Cosmedin, which is built above an ancient tcjraple of 
CVi-es. It was freed from all Renaissance and latcT 
additions, and restored to its 12th-century form. In 
places the early temple walls can be seen ; in others, 4th 
and Gth century structures can be detected ; but as a 
whole its form and its interesting frescoes arc of tlie 
12th century. It is no light task to sift the mass of 
explorations and discoveries in Rome and neighlwurhood, 
or to gain a clear view of archieological progress in this 
jiart of the world. Certain broad features are to lie 
noted. Just as the modern city has lost much of the 
charm of the years before 1870, so the character of 
archaeological study has largely changed. The old school 
of students, wlio, with fewer objects to consider, had more 
time to think, and who sought rather to grasp general 
jK)ints of view than to burden their minds with particular 
facts, has given way to a class whose work partakes of the 
nature of catalogues, and who lengthily debate the value 
of scattered fragments. It is no longer eoTnmoii to find 
private individuals collecting the objects of beauty and 
interest which continually come to light; nor are public 
collections governed by any understanding of tlio meaning 
and proper treatment of works of fine art. Not uiifrc- 
qucntly they appear to aim at exhibiting to a restless 
public more masses of dull, unrelated material. Doubtless 
much work of detail was necessary, and must Ikj regarded 
as an inevitable consequence of the valuable modern con- 
tributions to knowledge ; but the question arises whether 
such work may not engender a tendency to seek enter- 
tainment in a maze of detail, and to forget the value of 
fruitful and inspiring generalization. It is often said 
with truth that the ancients knew less than we about the 
development of Giomselves and of their arts ; but of what 
value is such knowledge as compared with their power 
to carve the splendid portraits of Eg 3 q)t or the thrilling 
masterpieces of Greece ? 

Among the antiquities discovered in a semi-accidental 
manner are the various objects and remains found during 
the construction of the forts encircling the city. 

In 1877 (see Notizie degli scavi, p. 3II) tombs 
were found on the Via Appia, and a reservoir on 
the Via Qianicolenzi, outside Porta Ban Pancrazio. In 
1878 {ibid. pp. 38, 134-369) more tombs were found on 
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the Via Appia. In 1883 {ibid, pp. 130, 422) a mausoleum 
with statues and inscriptions was found on the Via 
Ostiensis; these objects were of little beauty but of 
<;onsiderable interest. In the same year a somewhat 
elaborate system of water-works was found on the Via 
Latina. In 1884 {j,bid, pp. 43—81) a large villa w’as 
discovered on the Via Tiburtina. It was in fairly good 
condition, and many of the patterns of the mosaic floors 
and the designs of the stuccoed walls could bo made out ; 
statues of Aijollo and ACsculapius were also found here. 
The most interesting discoveries w^ere made in 1881 
'{ifyid, !>. GIT; and Lanciani, Ancient Home, p. 28) and in 
1887 (Notizie degli scavi, p. 64). In the former year 
the military engineers w^orking on the summit of Monte 
Mario came ujjon the burial-chamber of tlie family of 
Minicia Marcella, the friend of Pliny the Younger, by 
whom she was charmingly immortalized. The burial- 
chamber, some 26 ftiet sciuare, was of simple construction, 
with brick floor and stuccoed walls. In it were six 
sarcophagi, besid(5 wiiich stood an urn with an inscrip- 
tion declaring it to contain the ashes of the mother of 
Pliny’s girl friend, and in the centre of the room a 
marble slab with the inscrijition i> . M . (MiNiciiE) mabcell^. 
FUNDANi V . Yix . A . xii . M . XI . I) . VII. In 1887 a fort 
was jilanted on the site of Antemna*. — the iurrigerct 
Antemnm of Virgil {^En, vii. ]>. 631). The site mentioned 
by various ancitsnt authors (Strabo v. 3 ; Dionysius i. 1 7. 
11. 35; Plutarch in Sulla and Yarrow 5, who (explains 
the name, gubi ante amnern <pd influit in TibeHm) was 
already known, although no visible traces existed, and it 
had not been explored. Some rudely made stone objects 
found during the construction of the fort probably date 
from the earlier periods of the history of Antemnae, w^hen 
it was a member of the league formed against Rome after 
the rajie of the Sabines. Portions of an early Wiill made 
of tufa without cement, some wells and reservoirs, bronze 
pins and rude terra-cotta vjises similar to those found in 
the archaic tombs on the Esquiline Hill in Rome, were 
discovered on the site ; though not of sjiecial im|K)rtance, 
they afforded clear indications as to the original character 
of Antemna}. In imperial times a villa was built there 
(as on other similar sites). During the construction of the 
forts many remains of terra-cotta antefixes and life-sized 
human figures, with which the villa was decorated, were 
brought to light. 

In September 1880 several bronze busts of the Ist 
century, and other bronze objects, were found during the 
excavation of the foundations of the English Church in 
Via Babuino. These objects wore disfjersed by antiquity 
ilealers. The same fate befell several fine bronzes and 
marbles found about the same time at the corner of Via 
Nazionale and Via Santa Eufemia. In 1884 a burial- 
chamber with nine sarco])hagi, decorated with exception- 
ally beautiful carvings, was found on the Via Salaria (see 
Bulletin de VImtitut de Corresponchiucc ArclMogique, ] 
1884-85). The sarcophagi were those of On, Pompey, 
Licinius Crassus, Calpumius Pisonis Erugus, Scribonius 
Ifibo, and others of the stiiiie familic^s. Concerning these 
persons, it is known that M. Licinius Crassus and his 
wife Scribonia were condemned to death by the Emperor 
Claudius ; Cn. Poinjxjy, son-in-law of Claudius, was put to 
death at the instigation of Mcssalina ; L. Calpumius Piso 
Fmgi Licinius was adopted by Claudius in the presence of 
the Praetorian Guard, and by the same guard put to death 
a few days later. Among the scenes carved on the 
^sarcophagi were : The Triumph of Bacchus, Bacchus and 
Ariadne, Rajx) of the Daughters of Lucipus, Childhood of 
Bacchus. Of this most interesting set of sarcophagi, one is 
in the Musco delle Terme, and the others in the collection 
of Don Marcello Massarenti. 


Numerous and interesting sculptures w^ere found on 
the sites once occupied by the gardens of Maecenas and 
of Sallust. Portrait busts, fountains, original Greek works 
of various dates, in relief or in the round, and copies of 
Greek originals, suggest that these gardens were, in fac*t, 
museums. The throne of Aphrodite, w^hich has Ikk^h 
bought by the Government, with the rest of the Boncom- 
pagni collection, was found in 1887 in the gardens of 
Sallust. This is j)erhaps the most beautiful piece of Greek 
bas-relief of the early 5th century in existence. A similar 
and even Ixstter preserved throne, discovered at the same 
time and place, was sold by the antiquity dealers. Several 
of the works found in these gardens were sold to fonugn 
purchasers. In 1884 two (iolossal bronze statues, ])rol> 
ably of the 2nd century n.c., were found in digging the 
foundations of the Teatro Nazionale. One is a seaU:d 
figure of a pugilist, and the other a standing figure of a 
man. Both are in })erfect preservation, and are fine 
examples of a coarse but pow^erful school of art. In 1887 
a fine though imperfect rej>lica of the A]>ollo Barberini 
was found in the Prati di Castello. It is now in the 
Musco doi Conservatori. In 1899 a gt)od cojiy of a 
very fine statue of Apollo of tlie early jMirt of the 5th 
century B.c. was brought out of the Tiber. The, river 
continues from time to tiniii to give up works of the 
greatest intiTCist. Several other works were discovered 
in making the foundations of the monument to Victor 
Emmanuel II., and in 1897 a broken co])y of the Athena 
of Velletri was unearthed in Piazza Sciarra. This sum- 
mary description of objects accidentally found from time 
to time in Rome will serve to convey an idea of the vast 
amount of sciili^ture burit;d witliin the city. Those which 
have not been bought by foreigners are 2 )la(;cd in the 
Museo delle Terme, the Museo dei Conservatori, or the 
Miigazzino Archeologico. 

Under the following headings wo give a summary of the 
progress made in elucidating the archieological interest 
connected with various sites near Rome : — 


j4lha Lu.nja (see Asliby, Journal of Philology, vol. xxvii.).— In 
thft light of mo(h^n^ knowledge, nnu with the advantage of dis- 
eussion with Professor Laindani, the chief authority on 
the Canq)agua and iieighbouihood of Rome, Mr Ashl»y 
reviewed the various tlieorics propounded with regard 
to the site of Alha Luiga. Re deeid<‘d in favour of 
Custcl Gaiidolfo (see Tomasrtti, Campagna di JUvnm 
ml medio evo, l-r>87). 

CwimCsee Nolizic degli >cavi, 1896, and Melanges d* A rvluUdogic H 
d'IJisto’irc, 1896).-- Nihhy {Analisi della Curia dci dintorni di 
Homa, p. 748 f.) believed tins i»lacc to he tin* site of tlicj anrient 
town of Satricum, and excavations ennied on in 1896 have shown 
tliJH belief to Ikj well founded. Satriemn is imt often im*ntioned 


by ancient authors (see Livy, vi. 22, vii. 27, xxviii. 11 ; Diodonia 
XIV. 302 ; Pliny, I/isi. Nat. iii. U. 9). Ihit it is clear that the 
town was fainons for the Temple of Mater Matida. Though 
Satrieuni was twiee destroyed, the temple seems not to have 
suffered, probably because*, it stood outside, tbo actual city limits. 
This inferenee is borne out liy the results of excavations, which 
■were uudertakeu privately by tin*, late Count TysViewkz, with the 
I help of students froin t\\e. Vremh 8ihoo\ of Roiue.. The site 
\ explored was at Conca, one of tile largest prope.rties in tlie so-ealleil 
Agro Honiano, and situated in a marshy region south of the Alban 
Mountains. After five, weeks’ work, notwitbstaniling the gnat 
interest of the results obtained, operations wen* suspended, by order 
of tbo Government, because “it w'as necessary to eon linn thc! rule 
that in Italy no arehieologicjal explorations are lo he m.yle hy 
foreigners, not even hy seientifn! schools or so<;ieties ” (.see Supple- 
nicnto al No. 23 del liolUiiino VffeiaU del Minidero dell Jsfru- 
ziime Puhhliexi, Rome, 10th June 1899). The (‘xeuvatioiis a.s tar as 
they went, made it elwir that the temple was inoiv than ome 
reconstructed. The e.arliest form of whi<*.h tracres w. iv loimd dated 
from the 7th (-.entury 11 . c. The tcnqde was then built of red tula, 
witli an orienta-tion from cast to we.st, the columns, used only in 
the portico, being of heavy proportions and «.f the Juscaii ortiei. 
In the following century the temph^ was en Urged am rel.iult on a 
more elaborate plan, with a wdiiter kind of tula 
different orientation. This second ternnle was 
peripteral, and was elaborately deeoratcJ with tmia^cotta ligim« 
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and oruameiitB. Largo auantitios of them oriianioiits were found, 
mostly painted with white, rod, and black. The A^ros were in 
bold relief, and apjuirently formed a frieze, of whicn the subject 
cannot bo made out. Possibly it consisted not of one subject only, 
but of a series of groujis, one of which represented the not un- 
ooninion scene of a satyr embracing a nymph. Besides the figures, 
many antofixes, with relief heads, ancf many geometrical designs 
were found, some iiainted and some consisting of open-work 
])att(irus, like tliose discovered at Civita Castollana. The subjects 
represented, the heavy proportions of the figures, and their hold 
but loose luodelliug, show the work to bo idiiu to the branch of 
(Ireok art (Milled Ionian. Tlie artists were evidently trained on 
(Iroek models by Greek masters ; in no sense did they jiroduce true 
Etniscan or Italian work. ,, , 

Nolizie degli /fcar/, 188.5).— The usually good results 
obtained when this sitn was partially explored by Gavin Hamilton 
in 1792 justified hoi>o that more statues and inscriptions might 
be found here. No attempt at further excavations has, however, 
boon made. In 1885 the site was surveyed, but no now knowledge 
obtained, beyond the picking up of tv/o fragments li^ring a few 
letters of the Fasti Gabini, or lists of Itoman public officials. Many 
ruined tombs and other Roman structures exist in the neiglibour- 
hoofl, and it is noteworthy that the tombs differ from those nearer 
lioino in having a square plan. As Gabii was used as a quarry 
during the Roman Empire, most truces of it have been destroyed. 
Much harm has been done in modern times, the mosaic floor of the 
Temple of Juno (Virgil vii. 17fi), which was in reasonably good 
condition forty years since, haviim been entirely destroyed. 

TI((dr tail's Villa oJt, Tivoli. — ^Tlio writings of earlier students, 
such as Ligorio, I’iraiiesi, or Caniiia, are still valuable, though 
superseded by the more a<;(uirate work of modern scholars. Re- 
constructions, b.ised by Daumet in 1860 ujioii careful exploration 
and measurements, were continued by Girault in 1885 and by 
Es(piit^ in 1887. Their attention was directed to the so-called 
Piazza d’Oro and the neigh boiiriug buildings. In 1892 similar 
investigations were made by Wiunefeld, and his results published 
in 1895 as Ergdnzungshrft III. zum Jahrhuch des kaiasrlich' 
deitlsrJien Areheoloyischen histiluts. This is the most useful book 
on the subject as a whole. From 1873 the ex<;avations were 
conducted by tlie Government. First the “Poikilc,” tlio ‘‘Room 
of the Seven Wise Mon,” and the “ Natatoriuin ” w-oro exploited, 
and ui the suuinier of 1880 those oxcavatioiis wore joined to those 
of the “Library,” “Piazza d’Oro,” &c., to the left of the “Vale 
of Temne” (see Nolizie degli scavi^ 1880, p. 479). In 1884 the 
“Poikile” was further explored, but after that no work was 
done, except in preserving the mins. Many rooms, corridors, 
|K)rtiGos, courts, and nymphaia were cloaTod ; their floors, as 
a rule, were of mosaic laid in simple ])attoi'ns, and in fairly good 
proHurvation. Most of the marble or stucco mural decoration was 
found to have been destroyed, though in several coses the original 
designs were still perceptible. Unfortunately, most of the architetv 
tural fragiiiouLH were removed from the rooms in which they 
wore found, and stored in odd corners in such way as to impede 
study. Oousidering llio extent of ground excavated, conqmra- 
lively few works of art were fouud, the most ini])ortaut Iwiiig a 
nearly fiiiishwl marble copy of a life-size Gmok bronze, represent- 
ing the youtliful Dionysos (see Nolizie degli scavi, 1881, p. 195), 
which was placed in the Museo dolle Terino. The original bronze 
was probably the work of some disciple of Polykleitos. ^ 

Ncmi (see Nolizie degli scavi, 1886, 1887, 1888, 1896, 1896) 

Two main objects governed the work at the Lake of Ncmi, called 
by the aneients Speculum Diance: (l)to clear the ground formerly 
occupied by the temple and temenos sacred to Diana ; (2) to deter- 
mine the exact character of the ancient boats visible at the bottom 
of the lake near this temple. The work, which in view of its 
importance should have been done by trained archeologists under 
Government suiKirvision, was carried out partly by tlie British 
ambassador to tlie Qnirinal (Sir John Savilo Lumlcy, now 
Lord Savile), jiartly by an antiquity dealer, and only in small 
measure by the Government. The result was unsatisfactory : most 
of the objects excavated were sold, and niiicli needless damage was 
done to the boats. During 1885 parts of the ancient [mved road 
leading to, the temple from the surrounding hillside were laid bare, 
the favissas of the temple found, and a portico to the rear of the 
temple partially clearea. Architectural fragments, some of gilded 
bronze ; some sculpture ; thousands of statuettes, mostly in terra- 
cotta, but many in brpxne ; and several hundred coins, from aesrude 
to imperial currency, were unearthed in 1835, and an astonishing 
quantity of similar objects were found in 1886, 1887, and 1888. 
In 1896 an antiquity dealer obtained from the Government tier- 
mission to work on the sunken boats, the oxistonce of which had 
bcKsn known for some centuries. Loon Battista Alberti had tried 
to raises them; in 1827 some fragments had been raised to the 
surfaoo ; but in 1896 the smallest of them, which measured 60 by 
18 metres, was wrenched to pieces by divers, whose methods were 
both reckless and ignorant. After tlie damage had been done, a 
survey by Government engineers showed the possibility of raising 
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the boats ; but no attempt was made to raise the larger vessel, still 
intact The boat demolished by the divers seems to have been a 
sort of floating palace moored by ropes to the shore. The floors 
were of glass mosaic, the windows were closed by bronze gatings, 
and the beams fastened toother by splendid bronze nails often 
more than a foot long. The hawsers by which the boat was 
moored ran through bronze rings held in the mouths of colossal 
wolves’ and lions^ heads. These heads projected from massive 
bronze bands or frames, which were orimnally attached to stakes 
or pillars. A Medusa head of similaj* diaracter, but without the 
ring for the hawser, and a forearm and hand (doubtless used, as in 
other cases, as a charm on the bow of the sliip) were also found. 
Considered artistically, these works show great vigour, and the 
over-dramatic treatment of the hair and facial expression character* 
istio of periods when sculpture is used chiefly for decorative cuds. 
From inscriptions fouud in 1896 it ap^ioars certain that these 
boats were built Iw Caligula, who also built the fantastic ships 
in which he coasted along the shores of Campania (see Suetonius, 
Caligolaf 37). 

Lake Iti'gillus (sec Ashby in the liemdkmiii della Jieale Aeca* 
demia del Lvucei^ February 1898). — Nibby's suggestion {Anedisi 
della Carta dei diiUomi di Jioma, iii. 9), that Pautauo Seoco is 
the site of Lake Rogillus, is probably correct. 

2'erraeina. — A nympheewn, subsequently used as a tomb, was 
discovered in 1891 during the excavation of the foundations of the 
railway station of Terracina, which stands on the site of the 
ancient city of the same name. Fragments of statues of Venus, a 
nymph, and an unknown male figure were also found, together 
with some architectural remains. In (another ^xart of the town 
were discovered a sai'cophagus and a copy of the marble Faun of 
Praxiteles. During 1894 more im})ortant discoveries were made 
in connexion w’ith the Temple of Jupiter Anxiir, where Jupiter 
was worshipped as a child (see Livy xxviii. 11, xl. 45 ; Virgil, 
.^ii. vii. 799; and Servius, ad vii. 799). The ruins arc 
situated on a hill called Monte Sant’ Angelo. The dimensions of 
the fonnclation walls, of which the orientation is north and south, 
are 33*50 by 19*70 meti*e8. The cella measured 14*10 by 13*60 
metres. The walls were decorated with engaged half-columns, six 
on each side and four at each end. All the walls and the upper 
parts of the columns were of opus in^rtum^ but the lower parts of 
the columns were of travertine. The provms, 12*80 metres long, 
was decorated with Corinthian columns of early imperial style 
made of a local stone. The temple was destroyed by fire, but also 
boars traces of having been razed by the hand of man. In front 
of tho temple cisterns were found, and on the east side a curious 
cleft in the rock, intended perhaps for tho taking of the oracle. 
Some metres below tho temple ran a great arcade of opus iuceHum^ 
for the distance of 62 metres towards the south and 24 metres 
towards the west— a structure traditionally known as tho Castle of 
Theodoric, but shown by the excavations to be the retaining wall 
of tho terrace on which tho temple stood. Many curious leaden 
objects (now in the Museo delle Terme) wei*e found in the favisso: 
situated on the oast side of tho temple. They represent plates, 
dislies for cooking fish, tables, chairs, dolls, pitcliers, and 
candelabrum- toys dedicated to the baby Jupiter. A few small 
fragments of the sculpture which on(*e adorned the temple wore 
also found. 

Veii. — Little more is known of this site than in the days of 
Nibby and Gull. In 1889 (see NotizU degli scavi^ 1889) Italian 
officials did some unimportant work at the expense of tho Empress 
of Brazil. Some troches of buildings were found, and large numbers 
of tombs were opened. They contained objects of an early date 
(circa <)th century b.o.), some of Eastern character suggesting 
Plueuieian trade, but of little impoitance. Objects of precious 
metal wore few and small. Much bucchoro ware camo to light, 
mtli some aretine ouf)S and several thousand votive offerings in 
terra-cotta. The.so latter represented various human organs, but 
were of coarse make and similar to these discovered on many 
other sites. 

Authorities.— Adinolfi, Pasquale. Itoma mlV M di mex&o, 
1881. — Armellini, Mariano. Le Chum di lioma dal Secolo IV. 
al XIX, f 1891. — Aust. De jEdibus Sacris Populi Romani^ 1889. 
—Beltrami, Luca. II Paidheem^ 1898. — Boroatti, Mariano. 
Caslel San£ Angelo, 1890.— Borsari, Luioi. Tvpografia di Roma 
Antica, 1897.— Burn, Rob. Ancient Rome and its Neighbour^ 
Imd, 1895. — De Bugoiero, E. Rizhnario (pigrajico di antichita 
Romane, 1886-96.— Duchesne, Louis. Le Liber PowtifieaZis, 
1886-92. Le Forum Chritven, 1899. — Fontanivb, Rodolfo. 
Guida per gli Avanzi di Costruzioni Poligonie nella Provincia 
di Roma, 1887.— Gilbert, Otto. OesdiicMe und Topographic 
dcr Stadt Rom, 1883-90. — Helbig, Wolfgang. FUhrer dureh 
dU UffeiUliehon, Sammlungen klassicher AltertUmer in Rom, 1899 
(2nd ed.) ; English translation, 1896. — Homo, L. Lexique de Topo- 
graphic Romaivo. — JaffA, Phil. Regeda Pontifimm Romanorum 
ah Condita Eedesia ad aim., 1898 ; 2nd ed., 1885-88.— Kiefrrt 
and II fiLS EN. Formoi Urbis Romce Antiquas, 1 896. — Kraus, Franz 
Xavier. Gesehichte der ehristliehen Kunst, 1900. — Lanciani, 
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Rodolfo. Aficiciit JSome in the Light of Eecent Diitcaveries, 1889 ; 
L*itinera/rio di JSinoiedeln t V ordiw dl B&MdeUo Canmko^ 1891 ; 

cmd ChrUtian Borne, 1898; Buim and RecarcUunut of 
Andend Borne, 1897 ; Destruction qf Ancient Bonic, 1899 ; New 
Tales of Old JUrnie, 1901. — Letabouilly, P. Le Vatican et 
la Basiligue de St Pierre de Borne, 1882. — Middleton, J. H. 
Remains of AncierA Borne, 1892.— Mommsen. Bihnischcs Stoats- 
reeht, 1887-88.-- Muntz, Eugene. Lcs Arts d la Cour dee Papes, 
Ist zeriea, 1878-82 ; 2iid series, 1898. — Narducci, P. La 
Fognatura della CUtd di Boma, 1889. — Niouols, F. M. The 
Marvels of Rime : An JSi^lish Version of the MedimjaZ Guide- 
Book, 1889. — Bestaurations dcs Monume^vts aniiquejs par les 
arehitectes pendormaires de V Academic de France, 1877-90. — 
Richter, Otto. Topographic der StadX Rom, 1901. Die dl teste 
WohmAdUe des Bhmischen Volkes, 1891. 

ROITiay a city of Georgia, U.S.A., tlie capital of 
Floyd county. It is situated in 34" 16' N., 85" 10' W., 
on a plain in the angle of junction of the Etoivah and 
Oostanaula rivers, which liere form the Coosa, navigable 
to this point, in the north-western part of the state, at an 
altitude of 652 feet. The town is divided into hve wards, 
and has a good water-supply and sewerage system. It 
has three railways, the Chattanooga, Home, and Southern, 
the Southern, and the Western and Atlantic. It is in a 
fertile cotton region, has cotton compresses and a large 
trade in that staple, and is the seat of Shorter College, a 
Baptist institution for women, ojiened in 1877, which liad 
in 1899 a faculty of 14 and was attended by 129 students. 
Population (1890), 6957; (1900), 7291, of whom 108 
wei-e foreign-bom and 2830 negroes. 

Rome, a city of Oneida county, New York, U.S.A. 
It is situated in 43" 13' N., 75" 27' W., on the Mohawk 
river, on the Erie Canal, and on the New York Central 
and Hudson Hiver and the New York, Ontario, and 
Western railw^ays, in the central part of the State, at an 
altitude of 445 feet. The city derives its water-supply 
from the Mohawk, and is well drained and lighted, but 
few of its streets are jiaved. Home is in the dairying 
region of central New York, and contains butter and 
cheese factories. It has varied manufactures of iron, 
brass, and cojiixjr goods, breweries, and locomotive works. 
Population (1890), 14,991 ; (1900), 15,343, of whom 
2527 wore foreign born and 89 negroes. 

Romesh Chandra Mitra, Sir (1840- 
1899), Indian judge, -was born in 1840. When the 
East India Company’s charter was renewed in 1853, the 
old Supreme Courts and Sadr Courts in the presidency 
towns were changed into High Courts, and Homa Prasad 
Hoy, son of the great reformer Haja Ham Molian Hoy, 
was the first Indian who w^as apixiinted a judge of the 
new High Court of Calcutta. He did not live, however, 
to take his seat on the Bench, and was succeeded by 
Sambhu Nath Pandit, and then by Dwarka Natli 
Mitra, perhaps the most talented judge that India 
produced in the 19th century. Dwarka Nath’s great 
ability and thorough insight into cases wore universally 
recognized in India ; his decisions were valued and often 
quoted ; and his name was often mentioned as an illustrar 
tion of the judicial capacity of the natives of India. 
Anukul Chandra Mukerji also sat on the Bench for a 
time; and on his death in 1871, Homesh Chandra Mitra 
WfiCs appointed judge in his place. He maintained the 
high reputation of his predecessors, and for a period of 
nearly twenty years, down to 1890, he jHirforined his 
judicial duties with credit and distinction. When the 
post of Chief- Justice was temporarily vacant in 1882, 
the Marquis of Hij)on, then Viceroy of India, appointed 
Romesh Chandra to officiate in that post — the highest 
judicial position in the Indian Emjiire. Lord Du&rin, 
who succeeded Lord Hijwn as Viceroy of India, appointed 
Homesh Chandra a member of the I^blic Service Com- 
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mission, and in this capacity he did valuable work. Fail- 
ing health compelled him to retire from the High Court 
in 1890, and he was then knighted and appointed a 
member of the Viceroy’s Legislative Council. Till he 
died in 1899, he continued to take interest in all social, 
educational, and political reforms in India. (r. c. d.) 

Romfordf a parish, urban district (1894), and 
market town, Essex, England, in the Homford })arlia- 
mentary division of the county, about 12 miles east-north- 
east of London by rail. In 1895 the ancient civil parish 
was divided into three civil iiarishes. A new Wesleyan 
chapel and a public hall have been erected. Population 
of urban district (1891) (extended area), 10,473 ; (1901), 
13,656. 

Ronflllly-SUr-SoinOp town and railway station, 
arrondissement of Nogen t-sur-Seine, department of Aube, 
France, 22 miles in direct lino north-west of Troyes, on the 
Seine. It is an imxiortant industrial town, with extensive 
manufactures of cotton and wroollen hosiery, and of the 
special machiiu^ry and appliances required for the industry. 
The Eastern Railway Company lias large workshops here. 
Population (1896), 7733; (1901), 8991. 

Romnoyi NoWp municipal borough, Cinque Port, 
railway station, and parish, Kent, England, in the Southern 
or Ashford parliamentary division of the county, 22 miles 
south -south- west of Canterbury, in the alluvial district 
called Romney Marsh, a rich grazing area of 24,950 acres 
secured against the sea by an immense embankment under 
the management of an ancient corporation. It was 
formerly a busy port, but its harbour was destroyed by the 
silting up of shingle, and the town is now 1 mile inland. 
Littlestone-on-Sea is on the sea-front of the borough, with 
a fine sandy beach, and is growing in popularity as a 
summer resort. I’opulation of the borough (1881), 1007 ; 
(1901), 1327. 

ROIYI80y| a iiiunici])al borough and market town, 
in the New Forest parliamentary division of Hampshire, 
England, 7 miles north-west of Southampton by rail. 
The town is very ancient, and was called by the Homans 
“ Homana Insula,” because it (and its abbey) stood upon 
an island partly washed by the river Test. The abbey 
church of SS. Mary and Elfleda, dating from the hrst half 
of the 12th century, is cruciform and mainly fine Norman 
in style, but with an Early English west front. It was 
partially restored in 1892. The town has lanyards and 
ironworks, and the Berthon Boat Conij)any has extensive 
ivorks here. Population of the municipal borough (1881), 
4204 ; (1901), 4365. 

Ronconi, Qiorsflo (1810-1890), Italian baritone 
vocalist, was born in 1810. He learnt singing from his 
father Domenico, who had lioen a celebratt^d tenor in his 
time, and made his ddbut in 1831 at Pavia. After sing- 
ing in Italy for some years with ever-growing success, he 
appeared for the first time in England, in 1842, as Henry 
Ashton in Luda di LmtiTnemioor, His success was 
immediate, and he continued to be one of the most j>o})ular 
artists on the lyric stage until his retirement in 1866. 
His voice was neither extensive in compass nor fine in 
quality, but the genius of his acting and the strength of 
his personality fully atoned for his vocal defects. He was 
equally at liome in comedy and tragedy, and the two 
parts by which he is best remembered, Higoletto and 
Figaro, show conclusively the range of his talent. In liis 
later years Honconi founded a school of singing at 
Granada, and ho also accepted the post of professor 
of singing at the Madrid Conservatoire. He died in 
1890. 
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ROIICIAi a town of S 2 )ain, province of Malag^ on 
the river Guadalaviar. It has a station on the railway 
line from Algeciras to the junction of Bobadilla, on the 
Cordova-Granada-Malaga lines. The local industries 
are chiefly soap, flour, chocolate, tanneries, alcohol, and 
hat-making. Honda has four jmrish churches. Tho 
most important jiublic buildings are the town-hall, bull- 
ring, casino, Casa del Hoy Moro, the hospital of Santa 
Barbara, refuge for aged paujxjrs, eight inuniciiml schools 
for both sexes, and normal schools. Population (1897), 
19,307. 

Ronsdorff a town of Prussia, Hhine province, 4 
miles south of Barmen by rail, the seat of iron, steel, and 
co])per industries, ribbon factories, brewing, and distilling. 
Has monuments to the Emperors William I. and Frederick 
III. Population (1885), 10,542 ; (1900), 13,299. 

Rdntffen, Wilhelm Konrad (1845 ), 

German ])hysici8t, was born at Lennep on 27th March 
1845. lie received his early education in Holland, and 
then went to study at Zurich, where he took his doctor’s 
degree in 1869. He then became assistant to Kundt at 
Wurzburg and afterwards at Strasburg, becoming 
docent at tlie latter university in 1874. Next year he was 
ap|K)inted professor of mathematics and jihysics at the 
Agricultural Academy of Iloheiiheim, and in 1876 he 
returned to Strasburg as extraordinary professor. In 1879 
ho was chosen ordinary professor of physics and director 
of tho Physical Institute at Giessen, wlience in 1885 ho 
removed in tho same cajMicity to Wiirzburg. It was at 
the latter jdaco tliat ho made the discovery for w'hich his 
name is chiefly known, the Ilcintgen rays. In 1895, whiltj 
ex|)orimonting with a highly-exhausted vacuum tube on 
tho conduction of electricity through gases, Ik? noticed that 
a jjaper screen coviTcd with barium platiiiocyanide, which 
haj)pened to be lying neai-, Ixjcame fluorescent under the 
action of some radiation emitted from tho tube, which 
at the time was enclosed in a box of black cardboard. 
Furtlujr investigation showed that this radiation had the 
IMiw'cr of passing through various substances which are 
o[)a(iue to ordinary light, and also of affecting a i)hoto- 
graphic plate. Its behaviour being curious in several 
respects, particularly in regard to reflection and refraction, 
doubt arose in his mind whether it was to be looked ux)on 
os light or not, and he was led to ])ut forward the hyjK)- 
thesis that it w^as due to longitudinal vibrations in the 
e tiler, not to transverse ones like ordinary light; but in 
view of the uncertainty existing as to its nature, ho called 
it X-rays. For this discovery he reci^ivcd the Tlumford 
modal of tlie llo 3 "al Society in 1896, jointly with Professor 
Philip Lenard, who had already show n, as also liad Hertz, 
that a portion of tlie cathode rays could jiass through a 
thin film of a metal such as aluminium. Professor liont- 
gen has also carried out researches in various other branches 
of physics, including elasticity, capillarity, the conduction 
of heat in cr^'stals, the absorption of heat-rays by differ- 
ent gases, piezo-electricity, the electromagnetic rotation of 
polarized light, tkc. 

Rdntfffllt Rays- See Electricity. 

Roon, Theodor Emil, Count 

VON (1 803-1 8!W), ^Prussian field-marshal, author, and 
reorganizer of the Prussian army, was born at Pleushagen, 
near Colberg, in Pomerania, on ^he 30th April 1803, ITis 
family of Flemish origin, anll’^^aB settled in Pomerania. 
His an officer of the Prussian army during the 

Frent^ ooca|otion, died in poverty, and young von Roon 
was brought up by his maternal grandmother. He entered 
the corps of cadets at Kulm in 1816, whence in 1818 ho 
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proceeded to the military school at Berlin, and on the 
19th January 1821 received a commission in the 3rd 
(now 14th) Pomeranian regiment quartered at Stargard in 
Pomerania. In 1824 he went through the three years’ 
higher course of study at, -the war school in Berlin. In 
1826 he was transferr^ to the 15th Foot at Minden, but 
the same year was appointed an instructor in the military 
cadet school at Berlin, where he devoted himself especially 
to tho subject of military geography. Ho published in 
1832 the well-known PHndples of Phynady Natixmd^ 
and Political Geography, in three volumes ((xrundzuge 
der JBrd-Vdlker-u^Staaien-Ktmde), thereby founding a 
practically new system and making a name for himself. 
This work was followed in 1834 by El&menU of Geography 
{Anfang^griinde der Erdhinde), in 1837 by Military 
Geography of Europe {Militdrieche Ldnderbeschreibnng 
von EwrojHi), and in 1839 by The Iberian Peninsula 
{Die Jherische Ilalbinsel). 

Meantime, in 1832, ho rejoined his regiment, and was 
afterwards attached to tho headquarters of General von 
Miiffling’s corps of observation at Crcfcld, when he first 
became alive to the very inefficient state of tho Prussian 
army. In 1833 ho was appointed to the Topographical 
Bureau at Berlin, in 1835 he entered tho General Staff, 
and in the following year was promoted captain and 
became instructor and examiner in the military academy 
at Berlin. In 1842 he was promoted to be major, and 
j was present at the manoeuvres on the Rhine under 
! General von Pfliiil, wlieu he was again imj^rossed with 
the inefficiency of tlie organization of the army, and 
occupied himself with schemes for its reform. Tw’o 
years later, as tutor to IMnce Frederick Charles, he 
attended him at the Bonn University and in his Euro|3oan 
travels. In 1848 he was appointed chief of the staff of 
the 8th Army CJorps at Coblenz, under the command 
successively of Generals von Dunker, von Bchreckenstein, 
and von Hirschfeld. During the disturbances of that year 
he served under the Crown Prince William (afterwards 
German Ein|ieror) in the suppression of the insurrection 
at Baden, and distinguished himself by his energy and 
bravery, receiving tho 3rd class of the order of the Red 
Eagle in recognition of his services. While attached to 
the Crown l^rince’s staff at that time he broached to him 
the subject of his scliemcs of army reform. In 1849 lie 
was promoted to bo lieutenant-colonel and entrasted with 
tho details of tlie mobilization to take place the following 
year; but the defective condition of the organization of 
the army was so serious that tho differences with Austria 
had to be arranged by the humiliating treaty of Olmiitz in 
November 1850. 

Promoted to be major-general in 1 856 and lieutenant- 
general in 1859, von Roon had held since 1850 several 
commands and had been cmjdoyed on imjiortant missions. 
Prince William became regent in 1857, and in 1859 
he appointed von Roon a member of a commission to 
re[)ort on tho reorganization of the army. Supported by 
Manteuffel and von Moltke, von Roon was able to get his 
plans seriously considered and generally adopted. His 
aim was to create an armed nation, to extend Scham- 
horst’s system, and to adapt it to Prussia’s altered 
cumstances. To attain this he proposed a universal thM 
years’ service, and a reserve (Landwehr) for the defence of 
tho country when the army was actively engaged. Daring 
the Italian war he was charged with the mobilization 
of a division. At the end of 1859 he succeeded von 
Bonin as War Minister, and two years later the Ministry 
of Marine was also entrusted to him. His proposals of 
army reorganization met with the bitterest opposition, 
and it was not until after long fighting against a hostile 
majority in the Chambers that, with Bismarck’s aid, he 
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carried the day. Even the Dauieli campaign of 1864 did 
not wholly convince the country of the necessity of his 
measures, and it required the war with Austria of 1866 
to convert; obstinate opposition into enthusiastic support. 
Then von Boon, from being the best hated man in Prussia, 
became the most popular, and his reforms were ultimately 
copied throughout continental Eurojxj. The system 
adopted by ^e North German Confederation produced 
its inevitable result in the victorious war with France in 
1870-71, throughout which von Boon was in attendance 
on the German Emperor. The fiftieth anniversary of his 
entrance into the army was celebrated at Versailles on the 
19th January 1871, when the Emperor expressed his 
gratitude for the great services ho had rendered. He was 
created a count, and in December 1871, having resigned 
the Ministries of War and Marine, he succeeded Bismarck 
as President of the Prussian Ministry. Ill-health com- 
{lelled him to resign in the following year. He was pro- 
moted to bo field-marshal on the 1st January 1873. He 
died at Berlin on the !i3rd February 1879. 

After liis death his son ])ubli.slied ilie valiitihle JjcnhwilrditjkcUen 
aiis dem Leben dcs Gevcralfeldm^trtichallH Krieg»inini»Urs Grafcn 
SaimrUung vmi Briefcn^ Scfm/lsiiicken und Brinnentngen 
(2 voIr., Breslau, 1892), and Kriegaminister von Boon als Bedncr 
politiach und mUitdriaeh erldiitert {\iYca\a.}it 1895). (r. n. V.) 

Roorkeo, or Rurki, a town of British India, in the 
Saharanpur district of the North-West Provinces; situ- 
ated in 29® 52' N. and 77“ 55' E. ; on the Oudh and 
Rohilkhand Railway, 22 miles east of Saharanpur. 
Population (1891), 14,291 ; municiiial income (1897-98), 
Rs. 13,730. Headquarters of the workshoi)s of the Ganges 
canal, and also of the Bengal 8api)ers and miners. 
Thomason Civil Engineering College, founded 1847, was 
transferred from the Public Works to the Education 
I)oi)artment in 1895, and then reorganized. It consists 
of an engincxir class of 22 English and 11 native 
students, an up])er subordinate chiss of 31 English civil 
and military and 16 native students, a lower subordinate 
class of 66 native students, a military survey class of 8 
English and 10 native students, together with mechanical 
apprentice and industrial classes. The college, which is 
not affiliated to the Allahabad University, works in co- 
ojieration with the workshops and foundry of the canal, 
and also trains in surveying and in photograi)hy. 

Roosevelt, Theodore (1858 ), President 

of the United States, was bom in New York City on the 
27th October 1858. His ancestry connected him with 
old and substantial families in both the Northern and 
the Southern section of the Union. The Roosevelts, his 
father’s forebears, had been, from the middle of the 17th 
century, conspicuous in the Dutch element of the citizens 
of New York, and Ids mother, n^e Bullock, was a member 
of an old family which furnished the first revolutionary 
governor to the state of Georgia. The education of Theodore 
Roosevelt was that common to the well-to-do boys of his 
time, and culminated in the course at Harvard College, 
from which ho graduated in 1880. After a iwriod of 
travel in Eurojie, he returned to New York in 1881, and 
studied for a year in the law school of C^olumbia College 
"ind in the office of his uncle. The law proved, however, 
to have little attraction for him, and the year during which 
ho was nominally engaged in its study saw the beginning 
of his active career in the two lines wiiich wore most to 
his taste — literature and jiolitics. It w^as at this same 
time, moreover, that he Iwgan his familiar acquaintance 
with Western frontier life, and added another and most 
significant element to those hereditary interests which 
attached him ia sympathy to widely diverse sections of the 
country. 
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Mr Roosevelt entered pohtical. life as a Republican, but 
in opposition to the “machine.” As the nominee of a 
body of independents in the jiarty, lie was elected member 
of the state legislature from New York City in the autumn 
of 1881, and served continuously for three years, 1882-84. 
During this iieriod his energy, honesty, and fearlessness 
won for him a very prominent }X)sition in his party and in 
general public esteem. He devoted himself especially to 
the cause of administrative reform in New York Cit}^ and 
pursued to extinction a number of grave abuses in the 
government of the municipality. In 1884, as a delegate 
to the National Convention of the Republican party, he 
joined with the faction which ojqjosed the nomination of 
Mr Blaine for President ; and while he did not, like many 
of his associates in that cause, refuse to acce])t Mr Blaine 
when nonjinated, his supfjort of the candidate lacked some- 
thing of his familiar vehemence, though he strenuously 
proclaimed himself a loyal party man. Two years later he 
justified his professions of i>arty loyalty by accepting the 
Republican nomination for mayor of New York City, at a 
time when most of the reform element in the party wished 
to unite in a non-partisan movement against Tammany 
Hiill. His conduct at this time brought upon liiin censure 
from many who had hitherto wannly 8upyK)rtcd him, and 
he was badly defeated in the election. For three years 
after this Mr Roosevelt devoted himself chiefly to litera- 
ture and to the enjoyment of life on his rancho in the 
mountains of Dakota. In Ajril of 1889, at the beginning 
of Mr Harrison’s administration, the President ap])ointed 
Mr Roosevelt a member of the National Civil Service 
Commission, on whicli ho servi‘d for six years. In this 
jK)sition he found congenial occujiation in promoting with 
all his energy the substitution of comix^titive examina- 
tion for congressional patronag(i in filling the minor 
administrative offices. He retired from this y)osition only 
when the schcjine had been worked out through which, l>y 
President Cli>veland s order, i)ractically the whole civil 
service was brought under the o]K.*ration of the new" 
system. Irom this w"ork of reform Mr Roosevelt was 
called back to municipal aflairs in 1895, through his 
a]>i)ointment as one of the police commissioners of New 
York City. A legislative investigation had revealed 
widespread and inveterate corruption in the jiolice force, 
and Mr Roosevelt found a field for all his energy in 
restoring in some measure the moral of the organization. 
The two years of service in this work eoniinniid his 
reputation for great administrative efticit*ncy, ami general 
api»robation was given to his a]»poiiitment by I’resident 
McKinley as Assistant Secretary of the Nav}’ in 1897. In 
this jwsition it fell to Mr Roosevelt to contribute very 
greatly to the jjreparation of the navy for tJuj war with 
»Spain. Himself auticij)ating and convinced of the justice*, 
of the war, he saw to it that the vessels and supplies wore 
so distributed, both at home and iei liie Orient, that w'h(‘n 
hostilities broke out the victories in the waters of Cuba 
and the Philijqanes followed as matters of course. Dis- 
satisfied with a function that kept him from ]»artici])atinn 
in the actual fighting, Mr Roosevelt resigned from th(5 
Navy De}}artinent 6th May 1898, and devoted hiinsc'lf to 
the organization of a volunteer regiment of (‘juahy — 
popularly knowm as the “Rough Riddrt” — of which he 
was commissioned lieutenant-colonel. His nqmtation and 
extensive acquaintance throughout the country brought 
together in this regiment a remarkable assortment f>f 
typical chiiracters, from the fashionable clubs find the police 
force of New York, football playe,rs and all-round atlilctcs 
from the prominent colleges, and cowboys and other 
venturesome spirits from the West. With this command, 
which was quickly drilled into a w’oll-disciplined and 
formidable body of trooi)s, lie took part in the campaign 
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whicli resulted in the fall of Santiago. For conspicuous 
gallantry in action Mr Roosevelt was promoted to be 
colonel. After the surrendcir of the Sjiaiiiards ho quickly 
became weary of the idle waiting, in the hot and fever- 
stricken region, for the return to America, and his 
vigorous and reasonable, if somewhat insubordinate, repre- 
sentations to the coinraander-iii-chief greatly hastened the 
withdrawal of the troo|« to the United States, where the 
regiment was mus- 
tered out of service 
at tile end of the 
summer. 

With the addition 
of conspicuous mili- 
tary achievement 
to his record for 
strength and oflici- 
eiicy in civil office, 

Mr Uoo.sevelt’s jioliti- 
cal career was now' 
assured. Nominated 
on his return from 
Cuba as the Repul >- 
licari candidate for 
governor of New 
York iState, lie was 
elected by a sub- 
stantial majority in 
No vend K*r 1898. 

His administration 
was characterized by 
the same devotion to 
honest and straight- 
forward jiarty jioli- 
tirs and to pure and 
efficient administra- 
tive methods that 
liad been manifest in 
Ills earlier carecir. 

When the presi- 
dential elections of 
1 900 drew near, 
there was evidently 
a strong feeling in 
the rank and file of 
the Republican party 
that Governor Roose- 
velt should receive 
national office. Since 
many circumstances 
conspired to make 
the renomination of 
Mr McKinley as 
President inevitable, 
the demand arose 
that Governor Roosiivelt should bo named for Vice-President. 
'Phe relatively insignificant duties of this office, however 
groat its dignity, offered no attraction to so active a spirit 
as that of Mr Roosevelt, and he w'as, moreover, anxious to 
servo another term as governor. Hence he resisted o|H 3 nly 
and with all his power the movement to name him for Vice- 
President. But the popular enthusiasm was sedulously 
stimulated by the Now York politicians of the baser sort, 
who were ve^ willing to get rid of a governor who had little 
symjiathy with their general aims and methods, and the 
National Republican Convention, disregarding the per- 
sistoQfc^refusfiJs of Mr Roosevelt, put him by main force 
in nonikiatioii as Vice-President. The elections of 1900 
gave an easy victory for McKinley and Roosevelt. In- 
augurated in March 1901, the Vice-PresidenPs only service 


was a nominal presidency of the Senate in the special 
session in March. The assassination of Mr McKinley 
brought the succession to Mr Roosevelt, who took the 
oath and assumed the functions of President on the day 
of Mr McKinley’s death, 14th September 1901. 

Mr Roosevelt’s contributions to literature have had a 
pretty close relation to the events of his active life. His 
first work, Tha Naval Uutory of the War of 1812^ was 

publish^ in 1882, 
at the outset of his 
career. Between 
1885 and 1889, when 
not in the public 
service, he entered 
upon that systematic 
study of frontier life 
which produced not 
only his chief his- 
torical work, T/te 
Winning of live Weat^ 
but also a scries of 
volumes descriptive 
of his experiences in 
hunting and ranch- 
ing in the Far West. 
His experiences in 
political life resulted 
in a number of 
volumes and very 
many magazine ar- 
ticles in all of which 
the leading feature 
was the gos^iel of 
activity and effort — 
the “strenuous life,” 
as opposed to either 
the aloofness of the 
more philosopher and 
critic, or the indo- 
lence and idleness of 
the Sybarite or the 
cynic. Some of 
these articles were 
published in 1902 
under the title of 
The Strennom Life, 

Rops, P6li- 
Clen (1833-1898), 
Belgian painter, de- 
signer, and engraver, 
excelled in those 
three methods of 
artistic expression ; 
but his engraved 
work is the most important, both as to mastery of technique 
and originality of ideas, though in all his talent was exceed- 
ingly versatile. Hardly any artist of the 19th century 
oiiualled him in the use of the dry-point and soft varnish. 
By his assured handling and admirable draughtsmanship,, 
as well as the variety of his sometimes wildly fantastic con- 
ceptions, he made his place among the great artists of his 
time. “ Giving his figures a character of grace which never 
lapses into limpness,” says his biographer, E. Ramiro, “ he 
has analysed and perpetuated the human form in all the 
elegance and d^elopment impressed on it by modem 
civilization.” F^licien Hops (born at Namur, in Belgium, 
10th July 1833) spent his childhood in that town, and 
afterwards in Brussels, where he composed in 1856, for 
his friends at the university, the Alrmmuih CrocodUien^ 
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his first piece of work. He also brought out two Salem 
and collaborated on the Crocodile^ a magazine 
produced by the students. The humour shown in his con- 
tributions attracted the attention of publishers, who offered 
him work. From 1864 to 1866 he designed, among other 
things, almost all the frontispieces for Poulet-Malassis, and 
afterwards for Gay and Douc4. In 1865 ho started a 
satirical journal : Uylempilgel, a sort of CJuarivari, 
The issue, limited unfortunately to two years, included his 
finest lithographs. In the same year he brought out his 
famous “Buveusc d’ Absinthe,” which placed him in the 
foremost rank of Belgian engravers; and in 1871 the “ Dame 
au Pantin.” After 1874 Hops resided in Paris, His 
talent, which commanded attention by its novel methods of 
expression, and had been stimulated by travels in Hungary, 
Holland, and Norway, whence he brought back character- 
istic sketches, now took a soaring flight. To say nothing 
of the six hundred original engravings enumerated in 
Eamiro’s Catalogvs of Itops^ Engrailed Work (Paris, 
Conquot, 1887), and one hundred and eighty from litho- 
graphs (Ramiro’s Catalogm of Rops' Litfiofjrajih^y Paris, 
Conque^ 1891), besides a largo number of oil-paintings 
in the manner of Courbet, and of i)encil or i>on-aud-ink 
drawings, ho executed several very remarkable water- 
colour pictures, among which are “Le Scandale,” 1876; 
“Une Attrajiade,” 1877 (now in the Brussels Museum) ; a 
“Tentation do St Antoine,” 1878; and “ Pornocrates,” 
1878. Most of these have been engraved and printed in 
colours by Bertrand. From 1880 to 1890 he devott^d 
himself principally to illustrating books ; Len Rirms de 
Joicy by Th<30 Hannon; Le Vice Sujyrcnie and Curieuse^ 
by J. P^ladan ; and by Barbey d’Aurevilly; 

JJAmante du Chrint^ by 11. Harzens ; and Zadig^ by 
Voltaire; and the poems of St^phane Mallarme have 
frontispieces duo to his fertile and ix)werful imagination. 
Btjforo this he had illustrated the L^gendes FUwuinde^y by 
Ch. Decoster ; Jeum France^ by Th. Gautier ; and brought 
out a volume of Cent Croquie pour rejouir lee llomiHee 
Gem, His last piece of work, an advertisement of an 
exhibition, wiis done in November 1896. Hops died, 23rd 
August 1898, at Essonnes, Scine-et-Oiso, on the estate he 
had purchased, whore he lived in complete retirement wdth 
his family. Scorning display. Hops almost always opjX)sed 
any exhibition of his works. However, he consented to 
join the Art Society of the “ XX.,” formed at Brussels in 
1884, as their revolutionary views wore in harmony with 
the independence of his spirit. After his death, in 1899, 
the Libre Esth^tique, which in 1894 had succeeded the 
“XX.,” arranged a retrospective exhibition, which included 
about fifty paintings and drawings by Hops. Hops w^as 
a Chevalier of the Legion of Honour. 

In 1896 La Pimm (Paris) devoted a special number to this 
artist, fully illustrated, by wdiieh the public were mode aware how 
many of his works aie unsuitable for display in the drawing-room 
or boudoir. K. Deman, the publisher at Brussels, brought out a 
volume in 1897 with the title, F&icicn Pops et son pajiers 

by various writers. We may also mention a study of F^licien 
Pops, by Eug6no Demoldcr (Paris, Princebounle, 1894), and 
another by the same writer in Trots Conte mporains (E. Donian, 
1901) ; Les Uopsiaqms^ by Pierre Gaume, brought out in London, 
1898 ; and the admirable notice by T. K. Iluysmans in his volume 
called Certains, (o. M*.) 

ROSAriOy a city and important river port of the 
Argentine Republic, in the province of Santa F4, on 
the river Parand, in 32’ 56' S. and 60" 33' 39" W. 
Population in 1900, 112,461, an increase of 23 per cent, 
as compared with the census of 1895. Railways following 
seven distinct routes afford communication with the other 
cities of the republic, and within Rosario itself various 
tramways are laid down. There are a municipal zoological 
garden, several parks and recreation grounds, and monu- 


ments in honour of Garibaldi and the “25th of May,” 
(Revolution Day, 1810). A public hospital has been 
erected ; there are also Italian and Anglo-German hospitals. 
Public buildings also include a handsome Palais de Justice, 
a normal school for teachers, a school for secondary educa- 
tion, and a theatre. The exports consist chiefly of cereals 
and other agricultural produce from the busy settlements 
that have been established in the district. In 1900 the 
grain exj3orted from Rosario was 809,000 tons of wheat, 

202.000 tons of maize, and 64,000 tons of linseed. The 
railways carry much of the trade, but besides the river and 
coast traffic, steamers maintain direct communication with 
Europe. In 1880 the imports were valued at £1,130,000, 
and the exiwjrts at £1,230,000; in 1890 at £3,120,000 
and £3,280,000 ; in 1898 at £1,840,000 and £5,160,000 ; 
in 1899 at £2,027,442 and £7,350,121 ; and in 1900 at 
£1,913,803 and £5,851,239. In 1890, 1039 vessels of 
742,967 tons entered, and 913 of 654,623 tons cleared ; 
in 1898, 664 vessels of 696,550 tons entered, and 831 of 

922.000 tons cleared. In 1900, 682 ocean-going vessels 
of 1,027,353 tons entered the port, and approximately the 
same number cleared. 

Roscher, Wilhelm Qeorg Friedrich 

(1817—1894), German political (‘conoinist, was born at 
Hanover, 2l8t October 1817. Ho studied at Gfiltingcii 
and Berlin, and obtained a professorship at Gottingen 
in 1844 and subsequently at Leipzig in 1848. lie is 
one of the most important in what is known as the 
“historical” school of jxditical economy. He published 
a numlxn* of works on this and kindred subjects, the 
two chief iKiing his great System dcr Yolkswirthsrhaft, 
published in 5 vols. Indween 1854 and 1894, and his 
Geschickte der Natumalokommiie in Deutschland (1874). 
He also published in 1842 an excellent commentary on 
the life and works of Thucydides. He died at Leipzig, 
4th June 1894. 


ROSCOmmOlli an inland county of Irchind, province 
of Connaught. The area of the administrative county in 
1900 was 607,002 acres, of which 120,406 were tillage, 
358,090 pasture, 69 fallow^, 7444 plantation, 75,431 turf 
bog, 9875 marsh, 6213 barren mountain, 29,474 water, 
ro^s, fences, &c. The administrative county under the 
Local Government (Ireland) Act, 1898, includes one electoral 
division formerly situated in Galway, and two ek^ctoral 
divisions formerly situated in Mayo, but does not include 
the portions of the towns of Ballinasloe and Athlone 
formerly in Roscommon. 


Population . — The po))u1ati(>Ti in 1881 was 132,490; in 1891, 
114,397; and in 1901, 101,639, nf whom .01,143 were niales and 
50,496 females, divicltNl as follows anioiig the diflerent religions: 
Roman Catholics, 98,985 ; Protestant Episcopalians, 2229 ; Presby- 
terians, 217 ; Methodists, 96 ; and other denominations, 82. The 
decrease of jn^pnlation between 1881 and 1891 was 13*65 per cent., 
and l^ctwcen 1891 and 1901, 12*8 pe,r cent. Tiio average mmiber 
of j^ersons to an acre in 1891 was *19, and *)f the total pojiulation, 
107,201 iidiabited the rural districts, being an average of 147 to 
oacli scpiare mile under crops and jiasturc. Tlic following taMe 
gives the dogi’cc of education in 1891 ; — 



M.i1c8. 

Females. 

ToUl. 

1 

Perrcntaffi*. j 

R. C. 

I'r. K|*. 

j i 

Meth. 

Road and wTite 
Read only 
Illiterate . 

37,546 

5,579 

9,186 

34,702 

6,4.50 

9,621 

72,248 

12,029 

18,807 

69*2 

12*0 

18*8 

9*2 *3 
4*0 
3-7 

9.5 ■!• 9 . 5*8 

2 7, J *7 

1-4 2*5 

! 1 


reentage of illiterates among Roman Catholics In 
•2. In 1891 there were 5 superior schools, with 
(Roman Catliolies 49, and Protestants 188} and 236 
rwjhools, with 17,714 pii]nls (Roman Catholics 17,211, and 


1881 

237 

236 
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Proi^tants 503). The number of pupils on the rolls of the 
National schools on 31st December 1900 was 20,707, of whom 
20,241 were Roman Catholics and 466 Protestants. The follow- 
ing ttible gives the numl)er of birtlis, deaths, and marriages in 
various years : — 



Births. 

Dcatha 

Marriages. 

1881 . 

3615 

2001 

593 

1891 . 

1 2383 

1717 

388 

1900 . 

1921 

1536 

404 


In 1900 the birth-rate per 1000 was 18 '9, and the death-rate 
16*1 ; the rate of illegitimacy was 7 i>er cent, of the total births. 
The tohil imniber of emigrants who left the county lietween Ist 
May 1851 and Hist December 1900 was 102,273, of whom 50,328 
were males and 51,945 females. The chief towns in tlie county 
arc Hoyle, Castleroa, and Roscommon. 

Adminisfralioii . — The county is divided into two ])arliamentary 
divisions, North and South, the number of registered elcctoi’s in 
1901 Isdiig respectively 8871 and 9610. The rateable value in 1900 
was £300,187. By the Lo(wil (Government (Ireland) Act, 1898, the 
fiscal and administrative duties of the grand jury were transferred 
to a county council, urban and rural district councils wore estab- 
lished, and under that Act the county now (jompriscs seven rural 
sanitary distric'ts. 

AfjriciUturc . following Ublcs give the acreage under 
crops, including meadow afid ejover, and the amount of live stock 
in 1881, 1891, 1895, and 1900. The figures for 1900 are for the 
new admini.strative county : — 



Wheat. 

Oats. 

Bariev, 

liyo. 

Pota- 

toes. 

Tur- 

nips. 

other 

Orcen 

Crops. 

Meadow 

and 

Clover. 

Total. 

1881 

452 

28,329 

803 

28,901 

4543 

2369 

68,367 

133,564 

1891 

455 

21,815 

2168 

23,547 

4820 

3220 

68,227 

124,252 

1895 

172 

19,528 

1075 

20,609 

4186 

3577 

72,487 

121,335 

1900 

409 

17,603 

1425 

1 

20,764 

3939 

8833 

72,425 

120,406 


For 1900 the total value of the cereal and other croiw was 
estimated at £771,870. The number of acres under piisture in 1881 
was 335,118 ; in 1891, 344,18(1 ; and in 1900, 358,090. 


1881 . 
1891 . 
1395 . 
1900. 

Horses 

and 

Mulea 

Asses. 

Cattle. 

Sheep. 

PiKSi 

Goats. 

10,646 

15,787 

14,279 

14,358: 

Poultry. 

10,552 

12,733 

13,421 

12,247 

8,514 

10,639 

10,916 

11,814 

103,759 

121,602 

121,644 

134,628 

138,067 

196,305 

171,165! 

192,459 

28,181 

1 37,059 
37,989 
42,774 

406,075 

500,088 

535,498 

595,507 


Tho number of milch cows in 1891 was 31,128, and in 1900 
34,635. It is estimated that tho tohil value of cattle, sheen ami 
pjgs for 1900 was£2,146,4]0. In 1000 tlic nnmW of holdings iiol 
oxc^ing 1 acre wa« 925 ; between 1 and 5, 225C ; between S and 16, 

21'* 60. 1760 ; betwree 

80 and 100, 924 ; U. tween 100 and 200, 639 ; between 200 and 600 
282; and above 600, 21; total. 21,211. Tho numto ofloans issued 
(the total of loans being the same as that of tenants) under tht 
Land Pnrehase Acts, 1886, 1891, and 1896, uii to Slst March 1901 
was 1811, amounting to i:347,437. The numl»r of loans foi 
.^cultural imiirovements sanctioned under sect. 31 of tho Land 

wi!!’ is! 090 T ’*“2 “'‘'1 1901. 675. and tho amount issncl 
was £38,029. riio toUl amount issued on loan for all classes of 
works under tlio Und Improvement Acts, from tho commenoemont 
of oporiitions in 1847 to Slst March 1901, wa.s £232,683. 


(w. IT. Po.) 

Rosebery, 

6th Eakl of (1 
London on 7th M 
to the title of Archibald John IVimrose, 4th 
Rosebery (d. 1868), a representative peer of Scotland 
who was in 1828 created a peer of the United Kingdom 
as Baron Rosebery, and tvas an active supporter of tho 
Reform Bill The Scottish earldom was first conferred in 
1700 upon tho 4th earl’s great-grandfather, Archibald 
Primrose of Dalmeny (1661-1723), a staunch Whig and 


Archibald Philip Primrose, 

)( British statesman, Iwm in 

ay 1847, was the arroudson and SllCCAflflrki* 


commissionor for the Union. The 5th earl’s mother was 
Catherine Lucy Wilholmina, only daugher of Philip Henry, 
4th Earl Stanhope ; she was thus a sister of Earl Stan- 
hope the historian, and a niece of Lady Hester Stanhope, 
who was the niece of William Pitt A celebrated beauty, 
a maid of honour and bridesmaid of Queen Victoria, she 
married, on 20th December 1843, Archibald Lord Dalmeny 
(1809-1851), member for the Stirling Burghs, who became 
a lord of the Admiralty under Melbourne. After his death 
she became the wife of Harry George Vane, 4th duke of 
Cleveland, and died in 1901. 

The young Lord Dalmeny was educated at Brighton 
and at Eton, where he had as slightly junior contempor- 
aries Mr A J. Balfour and Lord Randolph Churchill 
Ho was described by tho most brilliant Eton tutor of 
his day, William Johnson Cory (author of lonica)^ as a 
“ixirtentously wise youth, not, however, deficient in fun.” 
Ho added that Dalmeny “desired tho palm without the 
dust.” In 1866 he matriculated at Christ Church, Oxford, 
but went down in 1868, by tho request of tho dean, 
rather than abandon the possession of a small facing stud. 
In the same year he succeeded to the earldom and to 
the family estates. In February 1871 he seconded the 
Address in the House of Lords ; a more original effort 
followed in November 1871, when ho delivered a remark- 
able essay on the Union of Scotland and England at the 
Edinburgh Philosophical Institution. Three years later he 
was elected president of the Social Science Congress at 
Glasgow, where, on 30th September, he gave a striking 
address upon tho discovery of moans for raising the con- 
dition of tho working class as the “ true leverage of 
empire.” In the meantime lie travelled in the south 
of Euro|X5 and in North America, On his return he 
acquired an English country house called The Durdans, 
Epsom, which ho largely rebuilt and adorned with some 
of tho finest turf portraits of George Stubbs. Following 
the example, as he declared, of Oliver Cromwell (for 
whom he showed an admiration in other respects — cul- 
ininatii^ in 1900 in the erection of a statue outside 
Westminster Hail, which was not appreciated either by 
tho Irish Nationalist i)arty or by others among his political 
: associates), he took a pride in owning racehorses, and 
I afterwards twice won tho Derby, in 1894 and 1895. No 
I former premier had attained to tho distinction of being 
Derby-winner during office ; but though tho distinction 
was pipular among many classes, it did not endear Lord 
Rofkibery to the Nonconformists, who considered a race- 
horse a mere gambling-machine. On 20th March 1878 
he married Hannah, only child of Baron Meyer Amschel 
de Rothscliild, of Mentmore, Bucks. Tho newly married 
couple took a lease of Lansdowne House, which for several 
years wus a salon for tho Liberal party and a centre of 
hospitality for a much wider circle. 

Though inqieded in his political career by his exclusion 
from the House of Commons, Jjord Rosebery’s reputation 
as a social reformer and orator was steadily growing 
during tliese years. In 1878 ho was elected Lord Rector 
of Aberdeen and in 1880 of Edinburgh University, 
where he gave an eloquent address upon Patriotism. 
In 1880 he entertained Mr Gladstone at Dalmeny, and 
during the “ Midlothian cain]iaign ” ho had much to do 
with the stage -management of the demonstrations. It 
18 }x)ssibIo that their success may have led him to form 
a soraowdiat unduly histrionic conception of tho part of 
a political leader, and this tendency was not weakened 
by an enthusiastic study of Lord Beaconsfield’s political 
novels, more particularly of Sybils after tho heroine 
named one of his daughters. In August 
1881 he became undor-socrotary at the Home Office, 
his immediate chief being Sir William Harcourt. His 
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work was practically confined to the direction of the 
Scottish department of the Office. A clamour was never- 
theless raised in regard to the incompatibility of the 
under-secretaryship with a position in the House of Lords, 
and Lord Rosebery reigned the post in June 1883. He 
and his wife utilized^ the interval to make a trip round 
the world, being most warmly received in Australia, and 
returning by way of India. At the close of 1884 ho 
resumed office as first commissioner of works with a seat 
in the cabinet, and his adherence carried with it a distinct 
accession of strength to the Liberal ministry, which was 
much discredited by the tragedy attached to the fate 
of Gordon. The attitude of the Government on the 
Afghan question and generally in regard to Russia was 
held by many to have been percei)tibJy stiffened owing to 
Lord Rosebery’s influence. 

In June 1885 the Liberal administration broke up, but 
Lord Salisbury’s ministry, which succeeded, was l»oaien 
early in February 1886, and when Mr Gladstone adopted 
Home Rule, Lord Rosebery 
threw in his lot with the old 
leader, and was made secretary 
of state for foreign affairs 
during the brief Liberal min- 
istry which followed. He 
rather distinguished himself 
in the Lucia Bay negotiations 
then being carried on with 
Germany. Tf Busch is to bo 
l)clieved, IMnco Bismarck’s 
view was that Tiord Rosel)ery 
had “quite mesmerized” Count 
Herbert Bismarck, and the 
latter, from his father’s stand- 
|K)int, conceded too much to 
Lord Rosebery, w’ho proved 
himself to be, in Bismarck’s 
language, “very sharp.” His 
views on foreign policy differed 
materially from those of Gran- 
ville and Gladstone. His mind 
was dwelling constantly upon 
the political legacy of tlie two 
Pitts ; lie was a reader of 
Sir John Seeley; lie had him- 
self visited the colonies ; had 
predicU^d that a war would 
not, as was commonly said, 
disintegrate the Empire, but 
rather the reverse; had mag- 
nified the importance of tak- 
ing colonial opinion; and had always boon a convinced 
advocate of some form of Imperial Federation. Ho 
was already taunted with being an Imperialist, but his 
independent attitude won public apjiroval. (^Jambridge 
gave him the degree of LL.JI. in 1888; in January 
1889 he was elected a member of the first (bounty 
Council of London, and on 12th February he was 
elected chairman of that body by 1 04 votes to 1 7. The 
tact, assiduity, and dignity with which he guided the 
deliberations of the council made him exceedingly popular 
with its members. In the spring of 1890 he presided 
over the Co-operative Congress, but with a view to the 
impending jxilitical campaign he found it necessary to 
resign the chairmanship of the County Council in June. 
In November of this year, however. Lady Rosebery died, 
and he withdrew for a period from jiublic business. In 
1891 he made some brief Continental visits, one to Madrid, 
and in October he saw through the press his little mono- 
graph upon William Fitly in the “ Twelve English States- 
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men ” series, of which it may be said that it conqwtcs in 
interest with Mr John Morley’s WolpoU, In Januaiy 
1892, upon a new election, he again for a few months 
became chairman of the County Council. It was already 
recognized that in him the country ix)8ses8ed not only a 
public man of exceptionally attractive personality, but one 
whose literary tastes were combined with a gift for 
expression which was at once original and fluent. In 
October the Garter was conferred Ujion him by Queen 
Victoria. 

Meanwhile, in August, upon the return of Gladstone to 
lK)wor, ho was induced with some difficulty (for he was 
suffering at the time from insomnia) to resume his jiosition 
as Foreign Minister. His acceptance was construed as a 
security against the susjacion of w’eakness abroad which 
the Liberal party had incurred by their foreign jK)licy 
during the ’eighties. He strongly opposed the evacuation 
of Egypt ; he insisted upon the exclusive control by Great 
Britain of the U})por Nile valley, and also upon the 

retention of Uganda. In 1893 
the question of Siam came near 
to causing serious trouble with 
France, but by the exercise of 
a combination of firmness and 
forbearance on Lord Rosebery’s 
j)art the crisis was averted, 
and the lines were laid down 
for preserving Siam, if pos- 
sible, Jis a buffer states between 
the English and French fron- 
tiers in Imlo-China. In the 
spring of 1895 he was clear- 
sighted enough to refuse to 
join the anti- Japanese League 
of Russia, France, and Ger- 
many at the end of the China- 
Ja.j)an war. 

Lord Rosebery’s })crBonal 
l)opularity had ton increased 
at home by his successful in- 
tervention in the coal strike of 
December 1893, and when in 
March 1894 the resignation 
of Gladstone was announced, 
his selection by Queen Victoria 
for the preiniershij* was wel- 
comed by the iniblic at large 
and by the majority of his 
own party. On all hands he 
was then considered ditjnus 
im}te.rio — it was only as 
the new administration went to ]»ieces that jXiople 
began to add niai imj^erasset. The conditions he had to 
face were by no m(‘ans hoiKjful. The Liberal majority tif 
44 w^as already dwindling away, and the malcontents, 
w^ho considered that Sir William Harcourt should have 
been the prime minister, or who were peri»etually in- 
triguing against a leader who did not satisfy their idi‘a of 
Radicalism, made Lord Ros(itoy’s pcu-sonal j^sition no 
easy one. A systematic j)olicy of detraction was jiursued 
by the small section of the l^dical party who objected 
to a ixjer premier as such, and a great deal of atlvcise 
criticism was also aroused by a siwecli in which the ]ninie 
minister, taunted for not again bringing foiward a Home 
Rule measure, insisted upon the truism that the conversion 
of England, the “predominant iMirtner,” was a ncctissary 
condition of success. The support of tlu; Irish Nationalists 
was by no means secure. Lord Rosebery’s foreign jiolicy, 
moreover, was too Tory for his Rjidical^ followers ; lie in- 
sisted upon “continuity of policy in foreign affairs,” which 
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meant carrying on the Conservative policy and not up- 
setting it. The premier was thought to have shown a 
restlessness and a rawness at the touch of censure, which 
did not increase his reputation for reserve power or strength, 
but this was undoubtedly due in lar^ measure to the 
recrudescence of the insomnia from which he had suffered 
in 1891. The Government effected little. In Mr Asquith’s 
phrase, it was “ploughing the sands.” The Parish Councils 
Act was only jiassed by compromising with the Opposition. 
Lo<ial Veto and Disestablishment of the Welsh Church 
wore put in the forefront of the party programme, but the 
Governmtmt was already to all appearances riding for a 
fall, when on 24th June 1895 it was beaten ui)on an 
adverse vote in the Commons in regard to a question of 
the supply and reserve of small arms ammunition. 

The general election which followed after Lord Salisbury 
had formed his new ministry was remarkable for the un- 
disciplined state of the Liberal party. At the Eighty 
Club and the Albert ITall, Lord Rosolxiry advised them to 
concentrate upon the reform of the House of Lords, that 
assembly being, as ho said, a foremost obstacle to the 
passing of legislation on the lines of the Newcastle 
programme, but he was unable to suggest in what direction 
it should bo reformed. Sir William Harcourt and Mr 
John Morley, on the other hand, concentrated resjHJCtively 
upon Local Option and ITomo Rule. The result was an 
overwhelming defeat. Lord Rosebery handed over the 
seals of office with undisguised relief. Considerable diff- 
culties in Africa, in Chitral, and in the Levant were trans- 
mitted to the now Government. The question of inter- 
vention between the Sultan and the Armenians became a 
burning one in the country in 189G, and Mr Gladstone 
emerged from his retirement to advocate intervention. 
Lord Rostibery declined to support this demand at the risk 
of a European war, and on 8th October 1896 he announced 
to the Liberal whip, Mr Thomas Ellis, his resignation of 
the Liberal Uiadership, On the following day he made a 
farewell spi3ech at the Empire Theatre, Edinburgh, to over 
4000 perjple, and for some tinui he held aloof from party 
politics, “ploughing his furrow alone,” as he afterwards 
phrased it. 

In 1898, on the death of Mr Gladstone, he paid a noble 
and eloquent tribute in the House of Lords to the life and 
public services of his old leader. Ho was a pall-bearer at 
his funeral on 28th May, as ho had previously iKion at 
the burials of Tennyson and Millais. His influence in the 
country was still a strong one on j^ersonal grounds, and he 
came forward now and again to give exjiression indejiend- 
cntly to popular feeling. In the autumn of 1898 he 
gave valuable support to the attitude taken up by 'Lord 
Salisbury upon the Fashoda question. He was indcjcd 
bound by consistency to withstand what his own Govern- 
ment, by the words of Sir Edward Grey, had declared 
would be an unfriendly act on the jsirt of France. Again, 
after Mr Kruger’s ultimatum in Octol)or 1899, Lord 
Ro.sob(3ry s])oko upon the necessity of the nation closing 
its ranks and supporting the Government in the prosecution 
of war in South Africa. After Nicholson’s Nek he re- 
iterated the resolution of the country “ to sec this thing 
through.” Nevertheless, in a letter to C^a}»tain Lambton, 
an unsuccessful Liberal candidate for Newcastle, in Seqv 
teinber 1900, he condemned the general (jonduct of affairs 
by Lord Salisbury’s Government, while in several sjxjechcs 
in the House of Lords ho strongly urged the necessity of 
array reform. Since his abandonment of the leadership in 
1896, the lack of coherence in the Liberal party had Income 
more and more manifest. The war had brought to the 
front a pro-Boer section, who seemed gradually to be 
compromising the whole party, and had apjiarently suc- 
ceeded in winning the 8upf)ort of Sir Henry Campl^U- 


Bannerman, the leader in the House of Commons. Lord 
Rosebery maintained for the most part a Sphinx-like 
seclusion, but in July 1901 he at last came forward 
strongly as the champion of the Liberal Imperialist section. 

In deference to the wishes of supporters such as Mr 
Asquith, Sir Henry Fowler, and Sir Edward Grey, he 
determined to “ put his views into the common stock ” at 
a representative meeting of Liberals hold at Chesterfield 
in December 1901. There he advised the Liberal party 
that “ its slate must be cleaned,” and, as ho subsequently 
explained, this cleansing must involve the elimination of 
Home Rule for Ireland. His appeal for “spade work” 
resulted in the formation of the Liberal League, inside 
the Liberal Opposition ; and what Lord Rosebery himself 
described as his “defiiiite separation” from Sir Henry 
Campbell-Banneiman’s “ tabernacle ” took place. This 
announcement, however, was no sooner made than it was 
explained away by the 8 up 2 x>rters of both, and early in 
1902 Lord Rosebery spoke at the National Liberal Club 
in a way which indicated that an understanding might 
still be arrived at. But, as ho candidly admitted in a 
recent speech delivered at tlio Liberal League dinner, 31st 
July 1902, the principles of Liberal Imperialism have not 
yet prevailed, and until they prevail the reconciliation 
of the two wings of the party may, in Lord Rosebery’s 
opinion, remain im]:)osBible. 

In 1900 he published a volume called Napoleon: the 
Lout PJuiee^ an ingenious, if paradoxical, attempt to 
vindicate Napoleon’s conduct during his exile at St 
Helena; and he also showed his interest in literature by 
an address on Biography at Edinburgh. Ilis family 
consists of two sons and two daughters, his elder son. 
Lord Dalmcny, having been born in 1882. His younger 
daughter was married in 1899 to the earl of Crewe, 
who as Lord Houghton was Lord Lieutenant of Ireland, 
1892-95. 

RMOcranSp William Starke (1819-1898), 

American soldier, was born in Kingston, Ohio, 6th 
September 1819, and graduated in 1842 from the U.S. 
Military Academy. After serving (1843-47) as assistant 
l)rofes8or at West Point, and in fort construction, he 
resigned, April 1854, from the army and went into 
business in Cincinnati. Early in the Civil War he organ- 
ized Ohio regiments, and in Juno 1861 was made colonel 
of the 23rd Ohio volunteers, and afterwards a brigadier- 
general of regulars. Ho was second to General McClellan 
ill the operations in West Virginia, fought and won at 
Rich Mountain, 11th July 1861, and succeeded to the 
command when McClellan was called to Washington. In 
March 1862 he was made a major-general of volunteers, and 
by and by was sent to the west, where he served under 
Generals Halleck and Grant. After the battles of luka 
(19th September) and Corinth (3rd-4th October), he was 
transferred to the command of the department of tho 
Cumliorland, to relieve General Buell. This command he 
held for a year from Octote 1862, with brilliant successes 
alternating with disapjiointmonts. He beat the Confed- 
erate General Bragg in the bloody battle at Murfreesboro, 
31 st December 1862-lst January 1863; and then, after 
long inaction, resumed operations the next summer, and in 
tho fighting between 24th June and 3rd July 1863 drove his 
adversary out of Middle Tennessee ; next, after some delay, 
he pursued and compelled Bragg, 9th September, to with- 
draw from impregnable Chattanooga. But he had lost 
favour, and misfortune now overtook him : he was defeated, 
19th-20th September, at Chickamauga, and forced back to 
Chattanooga, to which Bragg laid confident siege. When 
General Grant took full direction, Rosecrans was succeeded, 
20th October, by General Thomas. After a brief service 
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in MisBonriy Bosecrans was relieved, December 1864. 
Residing from the army 1867, he was minister to 
Mexico 1868, and between 1869 and 1881 was engaged 
in railway and industrial enterprises there. He was a 
member of Congress, from California, 1881-85, and 
register of the Treasury, 1885-93. Under an Act of 
Congress he was, 2nd March 1889, restored to the rank 
of brigadier-general, and retired. He died near Kedondo, 
Cal., 11th March 1898. On 17th May 1902 his lx)dy 
was reinterred with military honours in the National 
Cemetery at Arlington, in the presence of President 
Koosevelt, members of the Cabinet, and many of his 
campaigning comrades. 

ROSOnheim, a town and watering-place of Bavaria, 
Gk^rmany, district of Upper Bavaria, on the river Inn, 40 
miles by rail south-east of Munich, frequented for its 
saline, sulphur, and other springs. There are important 
salt-works, the brine being conveyed from Reichenhall in 
pipes ; also machine factories, metal-works, and breweries. 
Population (1885), 9257; (1900), 14,247. 

ROSiereS. See Sudan, Anglo-Egyptian. 

Roskilde, or Roeskilde, a market-town of Den- 
mark, capital of Roskilde county, 20 miles by rail west of 
Co|)enhagen, during the Middle Ages next after Sclilcswig 
the most important town of Denmark. Here is the Danish , 
Westminster AblKjy, with numerous monuments and 
tombs of Danish kings and (lueens. Other public build- 
ings are the town-hall (1883), hospital (1878-80), diocesan 
library (in part 15th century, in jiart 1858-59), royal palace 
(1733), institute for daughters of noblemen (1670), church 
of Our Lady (originally 11th century, rebuilt 1242, restored 
1864-65). Population (1890), 6974; (1900), 8368. 

ROSIAVIi a district town of Russia, in the government 
and 67 miles south-south-east of tlie town of Smolensk, on 
the railway from Orel to Riga and on the higliroad bi*twoon 
St Petersburg and Warsaw, near the Oster river. It is a 
very old town, founded by Vladimir Monomach, and often 
mentioned in the annals after 1150, It frciquently 
changed hands between Russia and Lithuania, l)oforo it 
was finally annexed by Russia in 1686. It has two 
gymniisia, a railway technical school, and a number of 
philanthropic institutions, and carries on an active trade 
in flax, hemp, corn, hides, and tobacco. In 1897 the 
{K)pulation numbered 17,848. 

Rosmead, Hercules George Robert 
RoblnSOIli 1st Baron (1824-1897), British colonial 
administrator, was bom on 19th December 1824. He 
was of Irish descent on both sides ; his father was Admiral 
Hercules Robinson, his mother a Miss Wood of Rosmead, 
Co. Wcstmeatli, from which ho afterwards took his title. 
Passing from Sandhurst into the 87th Foot, ho attained 
the rank of captain ; but, deciding that the army w^as not 
his proper vocation, ho obtained in 1846, through the 
influence of Lord Naas, a I30st in the Board of J\iblic 
Works in Ireland, and subsequently became chief com- 
missioner of fairs and markets. The energy he displayed 
in these positions, notably during the great famine of 
1848, and the clearness and vigour of his reports, secured 
for him at the age of thirty the office of president of the 
island of Montserrat. Subsequently he was governor of 
St Christopher, from 1855 to 1869, when he was knighted 
in recognition of his services in introducing coolie labour 
into the island; of Hong-Kong; of Ceylon (K.C.M.G. in 
1869); and in 1872 of New South Wales. It fell to his 
lot to annex the Fiji Islands to the British Empire, and 
his services were rewarded in 1875 by promotion to 
G.C.M.Q. In 1879 he was transferred to New Zealand, 
and in 1880 he succeeded Sir Bartle Frero as high com- 
missioner of South Africa. Ho arrived in South Africa 
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shortly before the disaster of Majuba, and was one of 
the commissioners for negotiating a i>eace which was 
]^)ersonally distasteful to him. It left him with the task 
of conciliating on the one hand a Dutch ])arty elated with 
victory, and on the other hand a British imrty almost 
ready to desimir of the English connexion. He was called 
home in 1883 to advise the Goveniment on the terms of 
the London Convention of 1884. Charged on his return 
with a protectorate over the natives of Bechuanaland, he 
soon found that the excesses of the Boer settlers in 
Goshen and Stellaland must be put down by the Inqicrial 
authority. His declaration, that the advice of his ministers 
to patch up a settlement was equivalent to a condonation 
of crime, led to the expedition of Sir Charles Warren and 
the annexation of Bechuanaland. A dispute arose between 
Robinson and Sir C. Warren, who declared tliat tlio high 
commissioner’s duties to the home Government were at 
times in conflict with the action which, as governor of 
Ca|)e Colony, he was bound to take on the advice of his 
ministers in the inton^sts of the colony. Sir Hercules 
Robinson succeeded in winning the confidence of President 
Kruger by Ids conspicuous fair-ndndedness, while he 
heartily seconded Mr Rhodes’s efforts to unite the British 
and Dutch parties in Caix) Colony, and to oi)en up its 
territory to the north. His cast of ndnd, liowevcr, was 
essentially that of the admirdstrator as distinguished from 
tlie statesman, and ho was content to settle difficulties as 
they arose. In 1886 he investigated the charges brought 
against Sir John Pof)o-Hiinnessy, governor of Mauritius, 
and decrecMl his susi)ension ])eiiding the decision of the 
homo authorities, who eventually reinstatt*d l’o])e-Hennessy. 
Robinson retired in 1889. In his farewell si)eech he 
declared that there was no jATmanent place in South 
Africa for direct Im]>erial rule. This w^as absurdly inter- 
preted to mean that South Africa must ultimately become 
indepemdent — an idea wholly repugnant to his mind. He 
Idmself explained in a letter to The, Timea in 1895 that 
ho had referred to the “direct rule of Downing Street 
over the Crown coloides, as contrasted with responsible 
colonial government.” He was made a baronet in 1891. 
Early in 1895, when ho liad entered his Tlst year and 
was by no means in robust liealth, he yielded to the 
entreaties of Lord Roselwry’s cabinet, and went out again 
to South Africa, in succession to Sir H. Loch. His second 
term of office, however, was not fortunate. The Jameson 
Raid produced a |)crmanent estrangement between him 
and Mr Rhodes, and he was out of sympathy with tlie 
new colonial secretary, Mr Chamberlain, who had been 
l^rominent in criticizing his apjiointnient, and now desired 
Robinson to take this o]»])ortunity of settling the whole 
question of the Uitlanders in the Transvaal. Robinson 
curtly answered that the moment w as inopjiorlune, and 
that he must be left to choose his owui time. Alarmed at 
the imminent danger of war, he confined his efforts to 
inducing the Johannesburgers to lay dow'ii their arms on 
condition that the raiders' lives were spared, not knowing 
that these terms had already been granted to Jameson. 
He came home to confer with the Government, and was 
raised to the ixserage as Baron Rosmead. Ht; returned 
to South Africa later in the year, but was compelled by 
ill-health, in April 1897, to quit his jKjst, and died in 
London on 28th October 1897. (ii. sy ) 

Ross and Cromarty, a highland county of 

northern Scotland, bounded on the N. by the Dornoch 
Firth and Sutherlandshirt', on the E. by the Moray Firth, 
on the S. by Inverness-shire, and fin the VV. by the Atlantic. 

Area and Population. --In 1891 Uie counties of Robs and 
Cromarty were amalgamated, the latter liaving pnjviously been 
made up of detached portions seattered through tho former. At 
the 8aiii6 time Home altoratioiw were made in tlie boundanes 
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between the united county and tlie shires of Inverness and Naira, 
the parish of Urray being restricted to Ross-shire and i»art of the 
Inverness parish of Kilinorack being added to it, and the parish 
of Urquhart and Logie- Wester, which had been divided lietween 
Ross and Nairn, being placed wholly in the former county. 
The county includes Lewis and a number of smaller islands. 
The oQicial estimate of the area is 2,049,423 acres, or about 3202 
square iiiilos. The population was, in 1881, 78,547 ; in 1891, 
77,810 ; in 1901, 76,421 ; in 1891 on the above area, 78,727, of 
whom 37,279 wore males and 41,448 females ; in 1901 it was 76,421. 
On the old area, taking land only (1,970,004 acres, or 3078*1 
squai-o miles), the number of persons to the square mile was 24*8, 
and the number of acres to the Tjcrson, 25*7. In the registration 
county the decrease of the population between 1881 and 1891 was 
1*06 per cent. Between 1881 and 1891 the excess of births over 
deaths was 8605, and the decrease of the resident f^pulation 824. 
The following table gives particulars of births, deaths, and 
marriages in 1880, 1890, and 1899 ; — ■ 


Yi*ar. 


Marriageu. 

UirtliH. 

Percentage of 
lllegiliniato. 

1880 

1197 

363 

2087 

4*6 

1890 

1299 

303 

1893 

4*6 

1899 

1277 

345 

1809 

4*3 


The following table gives the birth • rate, death - rate, and 
marriage-rate ])or thousand of the population for a series of 
years : — 



1H80. 

1881-00. 

1800. 

1801-08. 

1809. 

Birth-rato . 

26*20 

25*36 

24*05 

24*27 

23*26 

Doaih-rato . 

15*03 

15*74 

16*50 

16*76 

16*42 

Marriage-rate 

4*56 

4*18 

3*85 

4*08 

4*43 


At the census of 1891, 38,018 persons wore returned as Gaelic- 
speaking, and of these 18,6*20 spoke Gaelic only ; there were 
43 foreigners. Valuation in 1889-90, £277,948 ; 1899-1900, 
£275,996. 

Admmiatration, — The county returns a member to ] Parliament, 
and contains Fortrose (1179), one of the Inverness group of parlia- 
mentary burghs, and Cromarty (1233), Dingwall (2519), and Tain 
(2074), which belong to the Whsk or northern group. All of 
these are royal burghs exce[)t Cromarty, and Dingwall is the 
county town. Police burghs are invergordon (1014) and Storno- 
way (3711). There are 33 civil parishes, and there are poor- 
houses at Tain and Fortrose ; the number of paupers and de- 
l)endouts in September 1899 was 3339. Ross and Cromarty forms 
a sherilfdom with Sutherland, and there are resident sheriffs- 
substitute at Dingwall and Stornoway, the former sitting also at 
Tain and Cromarty. 

iHr/ncrt/ma. • -Thirty-five school boards manage 135 schools, 
which had an average attendance of 11,747 in 1898-99, wliile 6 
voluntary schools (1 Episcopal) had 236. There are aeademios 
at Tain and Fortrose, and 33 schools in all earned grants in 1898 
for giving higher education. The county council hands over 
the “residue” grant to the county committee on secondary 
education, which subsidizes science aud aid classes in various 
schools and higher grade (scieucc) scliools in ])rocoss of being 
built at Dingwall, Tain, and Stornoway. 

Agriculture. — Oats are the predominant corn crop, and the 
barley acreage is rather loss than half the oats acreage. Wheat 
shows a tondonuy to recover after a prolonged and continuous de- 
cline from 7527 acres in 1854 to 694 in 1897 ; it was 1090 in 
1898. The following table gives the principal acreages at in- 
tervals of five years from JS80 :• - 


Year. 

Anva uiulcr 
Crops. 

Corn 

Cn)p8. 

(Iroon 

Crops. 

Clover. 

Perma- 

nent 

l^sture. 

Fallow. 

1885 

134,399 

47,639 

26,496 

40,819 

19,075 

370 

MmSm 

138,974 

46,082 

26,326 

41.662 

22,621 

mMM 

1895 

137,703 

44,878 

25,309 


26,957 

135 

1899 

141,324 

44,206 

24,330 

43,219 

29,342 

196 


The following table gives particulars of the live stock during the 
same years : — 


Year. 

Total 

UorsoM. 

Total 

Cattle. 

Cows or 
Heifers in 
Milk or Calf. 

8hecp. 

Pigs. 

1885 

1890 

1895 

1899 

7365 

7256 

8060 

8093 

42,976 

41,685 

41,922 

43,965 

37,811 

17,678 

17,622 

18,126 

309,590 

311,933 

320,969 

326,144 



At the date of the last return, 1895, the average size of the 
7221 holdings was 19 aoMB ; the percentage under 5 acres was 
59*80, between 6 and 50, 32*61, and over 50 acres 7'59. Only 
Sutherland has a larger prQ|)ortion of holdings under 5 acres. 
The total number under 20 acres was 6269 ; between 50 and 100 
acres 229 ; between 100 and 300 acres, 231 ; between 300 and 
500, 77 ; between 500 and 1000, 10, aud there was one over 1000 
acres. The excessive proportion of small holdings is jmrtly due 
to the overcrowding of the island of Lewis (g.v.). There were 
61,482 acres under wood in 1895, and the cultivated area was 
6*8 per cent, of the whole. From the commencement of the 
operations of the Crofters’ Commission in 1886 down to the end 
of 1898, 1097 applications to fix a fair rent were dealt with, and 
rents of a total amount of £16,182 were reduced to £11,509, 
while arrears amounting to £41,988 out of £59,801 were can- 
celled ; 438 applications for enlargement of holdings were dealt 
with, and 400 acres were added to existing holdings. Deer forests 
covered 795,545 acres in 1899, an increase of 147,662 since 1888, 
and the annual value of the whole was £34,776. 

Jnduslriei and Trade. — According to the censns of 1891, 14,407 
men and 3221 women were engaged in agriculture aud fishing, 
and 9947 men and 3032 women in agriculture alone. The county 
contains two fishery districts, Stornoway and Cromarty, and 
part of two others, L^hbroom (which includes part of Sutherland) 
and Lochcarron and Skye (which includes part of Inverness). The 
following table gives particulars of the industry for the first three 
districts : — 


Year. 

Boats. 

Value of 
Gear. 

Resident 
Fishermen 
and BoyH. 

Total Value 
of AU Fish. 

No. 

Tons. 

Value. 

1890 

1898 

1899 

2443 

1383 

1312 

15,291 

9,476 

8,672 

£62,725 

£14,609 

£41,271 

£79,031 

£47,318 

£46,567 

8646 

6718 

6236 

£198,118 

£179,804 

£118,671 


£73,294 of the total value of fi.sh in 1899 represented the 
value of the lierriug catch. The number of persons employed in 
1899 in connexion with the various branches of the sea fisheries 
was 10,044. In Ross and Cromarty alone there are about 100 
|»orts, which had, in 1898, 1372 boats of 8818 tons, and 6291 
resident fishermen and boys. The Black Isle (1894) and Kyle 
(1897) branches of the Higuland Railway added 24 miles to the 
mileage of the country. 

AuTiioitiTiES. — R. Bain. History of the Ancient Province of 
Ro8$. Dingwall, 1899,— A. Maohae. History of the Macraes. 
Dingwall, 1899. — J. Willock. Sir Thomas Urquhart if 
Cromarty. Edinburgh, 1899. — M. Macdonald. Tits Covenanters 
in Moray and Moss. Inverness, 1892. — J. Kennedy. The Days 
of the Fathers in Moss-shire. Inverness, 1895. — .T, H. Dixon. 
Gairloch. Edinburgh, 1888. — Taylou. Fragments of Early 
History of Tain. Tain, 1865. — F, N. Reid. The Earls of Moss. 
Edinburgh, 1894. — Mtcords of the Vreshyteries of Inverness and 
DvngwaU. Edinburgh. 

(W. Wa.) 

Ronettip Christina OeoriTina (1830- 
1894), English poet, was the youngest of tlie four 
children of Gabriele and Frances Mary Rossetti. She 
was born at 38 Charlotte Street, Portland Place, London, 
on the hth of December 1830. She enjoyed the advan- 
tages and disadvantages of the strange society of Italian 
exiles and English eccentrics which her father gathered 
about him, and she shared the studies of her gifted 
elder brother aud sister. As early as 1847 her grand- 
father, Gaetano I^olidori, printed privately a volume 
of her Verses^ in wliich the richness of her vision was 
already faintly prefigured. In 1850 she contributed to 
The Germ seven pieces, several of which are still among 
the very finest of her lyrics. In her girlhood she had a 
grave, religious beauty of feature, and sat as a model 
not only to her brother Gabriel, but to Mr Holman Hunt, 
to Madox Brown, and to Millais. In 1853-54 Christina 
Rossetti for nearly a year helped her mother to keep a 
day-school at Frome in Somerset. Early in 1854 the 
Rossettis returned to London, and the father died. In 
poverty, in ill-health, in extreme quietness, she was now 
performing her life-work. She was twice sought in mar- 
riage, but each time, from religious scruples, she refused 
her suitor ; un the former of these occasions she sorrowed 
greatly, and her suffering is reflected in much of her early 
song. In 1861 she saw foreign countries for the first 
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time, paying a six weeks^ visit to Normandy and Paris. 
In 1862 she published what was practically her earliest 
book, Goblin Market^ and took her place at once among 
the poets of her age. In this volume, indeed, is still to 
be found a majority of her finest writings. The Prinee\ 
Progress followed in 1866. In 1867 she, with her family, 
moved to 56 Euston Square, which became their home for 
many years. Christina’s i)rose work Commonplace apjKjared 
in 1870. In April 1871 her whole life was changed by 
a terrible affliction of the head, known as “Graves’s 
-disease”; for two years she was not merely very ill, but her 
life was in constant danger. She bad already conqtosed her 
book of children’s poems, entitled Sing-Song, which appeared 
in 1872. After a long convalescence, she published in 
1874 two works of minor importance, Annm Domini and 
Speaking Liken^s»eH, The former is the earliest of a series 
■of theological works in prose, of which the second was 
Seek and Find \\\ 1879. In 1881 she published a third 
-collection of poems, A Pageant, in which there was evi- 
dence of slackening lyrical j»ower. She now gave herself 
almost entirely to religious disquisition. The most interest- 
ing and personal of her prose publications (but it contained 
verse also) was Time Flies (1885), a sort of symbolic diary 
or collection of brief homilies. She collected her poetical 
writings in 1891. In 1892 she was led to publish a very 
bulky commentary on the Apocalypse, entitled 2'he FoA^e 
of the Deep, After this she wrote little. Her last years 
were spent in great retirement at 30 Torrington Square, 
Bloomsbury, which was her home from 1876 to her death. 
Iti 1892 her health, always extremely delicate and fluctu- 
ating, broke down finally, and she had to endure very 
terrible suflering. From this she was at length released on 
the 29th of December 1894. The Bishop of Durham, Dr 
Westcott, with whom she had been greatly in sympathy, 
prcjached her funeral sermon, and a memorial to her, 
designed by 8ir E. Burne-Jones, was erected at Christ 
Church, Woburn Square, where she habitually worshipped. 
In si)ite of her manifest limitations of sympathy and 
experience, (Christina Kossetti takes rank among the fore- 
most jioets of her time. In the jmrity and solidity of her 
finest lyrics, the glow and music in which she robes her 
moods of melancholy reverie, her extraordinary mixture of 
austerity with sweetness and of sanctity of tone with sen- 
suousness of colour, Christina Bossetti, in her best jneces, 
may challenge conqiarison with the most admirable of our 
poets. Th(i union of fixed religious faith with ahold upon 
physical beauty and the richer parts of nature has been 
pointed to as the most original feature of her poetry. 
Hers was a cloistered spirit, timid, nun-like, bowed down 
by sufltjring and humility ; her character was so retiring 
as to be almost invisible. All tluit we really need to know 
about her, save that she was a great saint, was that she 
was a great poet. (k. g.) 

Rossetti, Dante Gabriel Charles 

^1828-1882), English painter and ix)et. A biography of 
Ilante Gabriel Rossetti is given in the ninth edition of this 
Encyclopaedia (vol. xx. p. 857), in which his career, more 
^,specially as a poet, is treated. It is felt, however, that 
the view there taken of Rossetti as a jiainter, and the 
account given of his artistic work other than literary, 
require, in the light of the history of the subsequent 
developments of Rossetti’s influence on British art, to 
be supplemented ; and in this article, accordingly, 
Rossetti’s record solely as an artist is briefly estimated, 
without any reference to other considerations. It is 
certain that throughout his own career he looked u|K)n 
himself as a i)ainter who wrote rather than as a verse- 
maker who painted. Nevertheless, there can be no doubt 
that with regard to the constructive i)ortion of his genius 
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Rossetti was better equipiKjd in verse than in design. Ho 
made himself an artist by means of enormous ]>ains and 
amazing struggles against the difficulties inqtosed by a 
naturally desultory habit. 

It was rather late in 1843 that Gabriel Rossetti entered 
Sass’s art school (then conducted by Mr Cary), which was 
in great repute, and numbered John Everett Millais among 
its pupils. Here, working in a characteristically irregular 
manner, but making more progress than met the lie 
remained till July 1846, when, having passed the proba- 
tionary stage required at the Royal Academy, he >\’as 
admitted a student in full : he did not aspire to grades 
higher than that of the Antique School, but continued to 
divide himself between drawing proj^er, iioetic reading, and 
writing jioetry. Time ^lassed, and Rossetti, lieing much 
impressed by some of the early works of Ford Madox 
Brown exhibited at the Academy (1841), Westminster Hall 
(1844-45), and the British Institution (1845), sought from 
that master of technique technical instruction of a more 
direct and stringent kind than he had previously submitted 
to. Brown, ever generous in that way, undertook without 
a fee the training of Rossetti as a ]iainter, and set him to 
work upon sucli rudimentary studies as jacklo-pots and 
other “still-life.” The pupil’s course of such work was, 
as might Ixi cxiiected, short; the master’s exara]»le and 
that of Millais, tog(5thcr with the uncomjiroinising energy 
of Mr Holman Hunt, with both of whom Rossetti became 
intimate about this time, licl]>ing and encouraging him. 
Most of all, |)erhaps, so far as his U'nqiorary impressions 
were concerned, a picture of Brown’s whitrh was shown at 
the “Free Exhibition,” Hyde T’ark Corner, in the s])ring of 
1848 jirofoundly afiected Rossetti. This was, of coiii’si*, 
months bebire the formation of the Pj e-Rajihaidile Brotlier- 
liowl in the autumn of the last-nanu^d year, when five 
painter-students, a sculjitor (Thomas Woollier), and a 
layman (W. M. Rossetti) agreed ujxm certain priiiciph‘s 
they desired should obtain in art. None of the five owed 
the initiative of his views to any of the others or to Brown, 
whose im]mlse was purely technical and connected with 
Rossetti only; neither Millais, Holman Hunt, J. Collinson, 
nor F. G. SUqihcns needed the help of Madox Brown. 
The point of Bre-Raiihaelite crystallization which had so 
great though brief an influence upon Rossetti’s lift? and 
art w^as found at a chance meeting of Rossetti, Millais, 
and Holman Hunt in Millais’ house in (lower Street, 
where certain ]>rints from early Italian fiescoes were 
studied. The enthusiasm of Rossetti led him to jiropose 
the formation of a “ Brotherhood ” with more or less defin- 
ite views and much loftier aims than artists generally 
venture to announce. This took eflect ; the vii^w s of the 
remaining three men were already known, and in a few 
days they joined the new society and took tlu‘ir shares in 
the obhxjuy which attended the doings of Millais, Hunt, 
and C’ollinson. Brown, though invited, declined to be 
come a JMI.B. Rossetti’s first eflbrt was by means f»f 
“The Girlhood of Mary, Virgin,” which in March 1849 was 
exhibited at Hyde Park Corner. It was a ]»icture which 
attested the ]>rodigious value of his studies since the 
jirevious Octolier, and the native genius of the |uiinler and 
the sincere passion with wdiich hi^ had ac(!(^|)ti‘d the obli 
gations of Pre-Raj ihaelitism, as they Avere then, but not 
for long, understood. Nothing of his producing A\as more, 
indeiiendent than the ineejition of “The Girlhood of Mary, 
Virgin ” ; indeed (as the present writer believes) the desigoi 
for it Avas made some half a year before the meeting in 
Gower Street, though the execution of this Avoi k oAV(»d not 
a little to the influence, if not the actual help, of Millais 
and Hunt. Its mysticism Avas Rossetti’s own, its te<‘hiuqne 
owed something to Brow'ii. On the wbole, tliere can 1 h*. no 
doubt tliat in this Avork w^as tlie first jironouncemeut of a 
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new view of art, a fresh technique and j^wer rapidly de- 
veloping itself. Of course, the style of this noteworthy and 
epoch-marking picture was jejune, its handling was timid, 
while its coloration and tonality were dry, not to say thin. 
Such was Ilossotti’s advent in art under the Pre-Kaphaclite 
banner. The picture’s reception was not encouraging, nor 
4 lid the next work from his liands induce him to emerge 
from that ])roud exclusiveness in which all such minds as 
his are content to abide. The diverse moods of the other 
Brothers chose othorwase, but of llossetti’s immediate circle 
it has been truly said : “ It apfiears that of seven young 
men and llrethrcm five have attained eminent positions, 
four of them Iniing pre-eminent, although for years after 
the society was formed no single memljer, whatever his 
jxisition might lx», e8cai)ed insult, obloquy, and wicked 
and malicious misrc[)resentation. The more conspicuous 
the Brother Millais], the more outrageously was he 
attiw.kod.” No estimate of llossetti’s genius, his triumph, 
and his life as a whole can 1x5 justly based without ample 
allowance Ixiing made for the circumstances which attended 
his advent as a |minter. “ Ecce Ancilla Domini ! ” the 
smaller picture which is now in the National Gallery of 
British Art at Millbank, was the natural sequence to that 
which we have l^een considering. It is so well known that 
its name stiflices now, but it should 1x5 recognized as the one 
jxsrfect outcome of the original motive of the Pre-Raphael- 
ite Brotlierhocxi by its rejiresentative and tyihcal mcmlM3r. 
It is reidoic with tlui mystical mood which then ruUxi the 
painter’s mind ; tliat mood chose w^hat may be called virginal 
wiiite and its harmonies as its aptest coloration, and the 
intense light of morning sufliced for its tonality. It w^as 
exhibited at the Portland Gallery in 1850. After these 
liictiues were finished, the outside world saw no more of 
Rossetti 4is a ])ainter until it had prepared itself to sec 
modcTTi ai’t from a higher plane than lx3fore. 

In Decern 1x31* 1850 there apix5arod the first number of 
TIte Germ, a magazine in whicli Rossetti had a leading 
pla(!e iis the ]K)et in verse and prose. The influence of 
Browning uiKin Rossetti was more |K)tent in The Germ 
than in that sjilendid romance in w'ator-colours called The 
Lalxjratory,” w here a court lady of the ancien T^tjime visits 
an old }X)ison monger to obtain from him a fatal potion 
for her rival in love. This wonderful gem of colour, 
glowing in lurid and w'ickod passion and voluptuous 
suggestion, marked the ojiening of the artist’s second 
IKjriod and signalized liis departure from that phase of 
iVe-Rai>hacUtism of which “ Ec^ce Ancilla Domini 1 ” was 
the crow'iiing achievement, and, so far as he w'as concerned, 
the artistic ne jdm ultra. Millais and the other Brothers 
remained faithful during several years yet to come. 
Later in 1850, Rossetti ])roducod the original, w'liich is in 
ink, of the famous “ Ilesterna Rosa,” a gambling scene of 
men and their mistresses in a tent by lam])light, while 
pallid dawn gathers force between the trees without. 
Then came from his hands “Borgia,” which, like “The 
Laboratory,” is in water-colours, and, like “ Hesterna RovSii,” 
is a sardonic tragetly. “ llow they met Themselves ” came 
n(5xt, and, in illustrating a legend similar to that of the 
Di)})pelganger, affirmed the force, the originality, and the 
tragic ixission of Rossetti’s genius. Two lovers are >valk- 
ing in a twilight wood, where they are confrontecl smldenly 
by their apj)aritions, portending death. The year 1852 
produced “ Giotto fxiinting Dante’s Portrait,” and saw a 
new development of the ^xiinter’s mind and mood, daslu5d 
with a humour not often to be seen in him. In its 
somewhat dry coloration it differed from the ardent jewel- 
like glow and deeper gloom of “ Borgia ” and its successor 
and the sumptuous visions of womanhood in later pictures. 

“ Found,” Rossetti’s sole contribution of the sort which Mr 
Holman Hunt affected, was begun somewhere about this 


period ; but this piece of pictorial moralizing (the analogue 
of the ^t’s own “ Jenny ”), vigorous and intensely pathetic 
as it is, was never really finished by its author, being,, 
indeed, far remote from Rossetti’s inner self, which wa» 
rather over-scornful of didactic art, and thoroughly 
indisp^ed towards attempts to ameliorate anylx^y’a 
condition by means of pictures. Nor did the stringency 
of naturalistic painting suit his mood or his experience. 
Nevertheless, what is his in the existing picture remains a. 
masterpiece of poetry with exquisitely finished i)arts. 

Passing a few fine but comparatively unim{X)rtant draw- 
ings, such as “Lancelot and Guinevere at the Tomb of 
Arthur,” “ Lancelot looking at the Dead Lady of Shalott,”* 
“Mariana of the South,” “Sir Galahad,” “The Blue- 
Closet,” and various works owing subjects to the Arthurian 
cycle of romances, wo may note that the artist illustrated 
by five cuts Poems hy Alfred Tennysm, on which Millais 
and Mr Holman Hunt were also engaged, and which waa 
published by Moxon in 1857. As in “Ecce AnciH^. 
ilomini ! ” we had virginal white and morning light em- 
])loyed to strengthen the mystical significance of the design, 
so in “Borgia” Venetian voluptuousness and sensuous- 
splendours obtained, and in “ The Blue Closet ” is a very 
ixitent and suggestive exercise intended to symbolize the 
association of colour with music. The last is one of the 
subtlest of the artist’s “ inventions,” and it shows liow he 
had develojxsd upon “ Borgia ” an artistic sympathy which 
is but too likely to bo “caviare to the general.” “Thc 
Wedding of St George” is not so fine; nor was “The 
Damsel of the Sangreal,” Ros.setti’s part in the luckless^ 
decorations of the Oxford Union (1857-58); nor are 
“ Guinevere and Sir Lancelot,” “ Galahad in the Chaj)el,” 
and other Arthurian examples quite worthy of his art. 
“ Bocca Baciata,” the suixsr-sensuous portniit of a woman,, 
a work of wonderful fire, and the ])icture8 on the pulpit 
at Llandaff Cathedral, marked the expiration of the second 
epoch in Rossetti’s art and the Ixjginning of a new, the 
third, last and most ])owerful of all the phases of his 
career. The picture “Dr Johnson at the Mitre,” when 
the “pretty fools” consulted the lexicographer anent 
Methodism, is a good example of his humour. 

Tn 18G1 Rossetti produced several fine designs for 
stained glass, and in the revival of stained-glass jmint- 
ing as an art lie had a larger share than has frequently 
lxx5n ascribed to him. The practice of designing n|x)n a 
large scale, and employment of masses of splendid though 
deep-toned colours, had probably something to do with the 
prodigious development of his powers and the enlarge- 
ment of his views as regards painting which took effect at 
this |K5riod (1862-C3). At this time a striking and highly 
imaginative triptych, representing three events in the 
careers of Paolo ami Francesca, was produced; it is a 
great improvement iqjon an earlier design. There is unpre- 
('cdented energy in the grou}) of the lovers embracing in 
the garden-house just as they have paused in reading the 
fatal romance. The couqxjsition of this group, with the 
(fircular window behind their figures, is as fine as it was 
(toinjxiratively novel in Rossetti’s practice. Its lurid 
coloration was so thoroughly in harmony with the pathoa 
of the subject that in this re8|)ect the work excelled all 
the jjainter had previously produced. The same elements, 
energy, a symimthetic and poetic scheme of colour, and 
comi>o8ition of a fine order, combined with far greater 
force and originality in “ The Bride,” or “ The Beloved, 
tliat magnificent illustration of The Song of Solomon. 
The last named is a life-size group of powerfully coloured 
and diversely lH5autiful damsels accompanying their 
mistress with music and with song on her way to the 
bridegroom. This picture, as regards its brilliance, finish, 
the charms of four lovely faces, and the splendour of ito 
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lighting, occupies a great place in the highest grade of 
modern art of all the world. It is likewise, so far as the 
qualities named are concerned, the crowning piece of 
Rossetti’s art, and stands for him much as the “ Sacred and 
Profane Love” of Titian represents that master. Very 
line, indeed, but hardly so passionate and virile, is the; 
“ Beata Beatrix,” now in the National Gallery of British 
Art with “EccOyAncilla Domini!” which he produced 
thirteen years eaper. These ivorks belong to a category 
of fine and quite original examples, all replete with similar 
technical qualities lK)otry, and jmthos. The group com- 
prises jmintings by which Rossetti is best known, such as 
“Proserpina in Hades,” which is, on the whole, iicrha|)S 
the most original, if not indeed the most poetical and 
jxjwerful, of all his outi>ut ; “ Sibylla Palmifera ; ” “Venus 
Verticordia ; ” “ Lilith ” (the 1 otter of the tw'o versions is 
now referred to) ; “ Washing Hands ; ” “ Monna Vanna ; ” 
“J1 Ramoscello;” “Aurea Catena;” “La Pia;” “Rosa 
Triplex;” “Veronica Veronese;” “La Gliirlandata ; ” 
^‘Pandora;” “Tlio Blessed Damosel;” and, last and 
largest, but not, lorhaps, the greatest, of his paintings (a 
distinction for which the “ The Bride ” and “ Proserpina ” 
must contend), the famous “ Dante’s Dream,” now in tlie 
Walker Art Gallery at Liveriool. Besides these, Rossetti 
produced a large niimlx^r of fine things. Nearly the whole 
of them were exhibited by the Royal Academy and at the 
Burlington Fine Art Club in 1883, after their fiuthor’s death. 

Autikuutiks. — W. M. Rossetti. Dante Gnhriel Jiossetti as 
Desigtier and 1889 ; Kuakiuj llossetti^ Frc-/iaj)JiaeJUism, 

1899, and other texts. — F. G. Stetiiens. JK G, Jiossetfi, “Port- 
folio” iiioiH>gra|)h, 1894. — H. C. Mahilijku. D. G. JRossefti. 
1899 and 1901.— W. SuAur. Dante Gabriel IttmcUi : A Jb^cord 
4ind a Study, Maciiullan, 1882. — T. Hall Caine. JlecollaUitms 
4}f Dante Gabriel Jlfmetti, Elliot Stock, 1882. — W. Allinoham. 
Letters of Dante Gabriel J!<mettl to William AlJinyham^ lS5/f-70, 
T. FLsher Uiiwiij, 1897. — See also “Vernon Lushingtou ” in the 
Oxford and Cambridge Magazine^ 1856. (f. G. s.) 

Rossland, the most inqKn'tant city (incoi*))orated 
in 1807) of the Kootenay district of British Columbia, 
the centre of a ri(;h mining district. Some of the lx*st 
known mines of British Columbia are in the neighbourhood 
of Rossland, which has been connected with the Canjidian 
Pacific Railway, as well as wdth systems Inilonging to 
United States conqmnies. Tt is distant a few miles by 
railway from Trail, on the banks of the Columbia, where 
nn extensive smelting plant is in ofsiratioii. Population 
<1901), 6159. 

ROSSlAUf a town of Germany, duchy of Anhalt, on 
the right bank of the Elbe, by rail 3 miles north of Dessau 
And 35 south-east of Magdeburg. It has two castles, a 
^ood church, and produces machinery, paper, sealing-wax, 
wire goods, sugar, bricks, and chemicals, and has some 
boat-building. Population (1885), 6567 ; (1900), 10,061. 

ROStOCky a seaport town of Germany, grand-ducliy 
of Mecklenburg-Schwerin, on the Warnow, 8 miles above 
its entrance into the Baltic, and 46 miles by rail south- 
west of Stralsund. An assembly hall of the estates of 
Mecklenburg was built in the Gothic stylo in 1889-93. 
Other buildings, <kc., include the theatre (1895) and the 
provincial lunatic asylum (1896), the latter on the right 
bank of the river. In 1900 the university w^as attended 
by 495 students and had 56 professors ; its library numbers 
fiome 175,000 volumes. Amongst the public institutions 
are the zoological, geological-mineralogical, commercial, and 
several medical institutes, the municipal picture gallery, a 
collection of municipal antiquities, a theological seminary, 
an astronomical observatory, an agricultural experimental 
station, a seamen’s school, and a botanical garden. Rostock 
is the chief commercial to^vn of Mecklenburg, and owms a 
considerable fleet — 49 vessels of 30,170 tons in 1900. In 
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1898 its port was cleared by 1743 vessels of 342,900 tons. 
Vessels drawing 16 feet are able to get up to the wharves. 
It is also a place of some industry. For a German town 
it enjoys a large share of autonomous government. Popu- 
lation (1885), 39,356; (1900), 54,713. 

ROStOV-On-thO-Dony a scajwt of Russia, in 
the province of the Cossacks of the Don, 40 miles from 
the 8ea of Azov. Its population has growm rapidly, and 
in 1897 nmnbored 119,889, exclusive of the suburli; if 
those, which already form part of the town and conqirisc 
Nakhichevan (29,312), be included, the pojmlation is well 
over 150,000, a figure which is i^U fui’ther swollen in 
the summer by the influx of abotit 60,000 men, who 
find w'ork in connexion with the dapment of grain for 
exjiort. Owing to its very advantageous situation, on the 
navigable river Don and at the junction of three railways 
radiating to north-wx^stern Russia, the Caucasus, and the 
Volga, Rostov lias Iccomc the chief 8eaj)ort of south- 
eastern Russia, being second in importance on the Black 
Sea only to Odessa. It has immense storehouses for all 
sorts of goods Hhij)ped to the Caucasus and to the Don 
province, and is the chief centre for the 8Upi)ly of agricul- 
tural machinery to all the prairie provinces of south- 
eastern Russia. Its foreign exi»orts, which w^ere valued at 
41,000,000 roubles in 1882, were only 37,000,000 roubles 
in 1895 ; but on an average 35,000,000 roubles w^orth of 
wheat and 10,000,000 roubles worth of rye are exported 
annually, besides considerable quantities of flax, vegetable 
oils, raw wool, and caviare. The imports arc insignificant. 
There are now' a shi])building yard, two large tobacco 
factories, iron works, machinery works, distilleries, soap 
works, timber mills, bell foundries, i>a]K*r mills, and rojie 
w'orks. Rostov is the cliief centre of steam flour mills for 
south-eastern Russia and the Caucasus. The aggr(*gate 
returns from all industrial establishments exet^ed .£2,000,000 
p(^r annum. In 1897 the port was visited by 2810 Hhi]>s 
of about 450,000 tons. The town is well built, and has 
about sixty schools, gymnasia, navigation schools, technical 
schools, &e., the city contributing freely to education. It 
luxs also a good municipal library, two theatres, two news- 
pa] lers, and extensive systems of tcle]>hones and electric 
tramw'ays. 

Rostov Velikiy, a district towm of Russia, in the 
government and 34 miles by rail south-west of the tow'ii 
of Yaroslav, near Lake Rostov or Nero. Tt has a gym- 
nasium for girls and a school of art, and there are twenty- 
one factories (cotton and linen mills), employing about 1000 
workmen and showing yearly returns of 1 ,000,000 roubles. 
Its great fair has lost its im]X)rtance, but the towi* nmiains 
a centre for a variety of domestic trades : tailoring, tln^ 
maqufacture of leather, and the making of boots and small 
enamelled ikons; it is also a great centre for kitclitn 
gardening and the ex])ort of iiiekled and dried vegetiiblc^s. 
The restoration of the buildings of the large Kreml was 
begun in 1901. Its i)oi)ulalion in 1897 was 14,342. 

Rothenburgr ob der Tauber, a town of 
Bavaria, district of Middle Franconia, 49 miles by rail 
west by south of Nuremberg. It ])rt5sents a cluiractcristic- 
ally medimval appearance, with walls pierced by pictur- 
esque old gates. Amongst the more intcre.stiiig buildings 
are the town-hall (1578 and earlier), hospital (1570-76), 
Topler Castle, the church of St James (1373-' 147 1 , restored 
in 1851), with three carved altar-pieces of the. 15th century, 
and St Wolfgang’s church (1473 -83). It also possscsses a 
technical school, interesting archives, and manufacture of 
toys, agricultural machinery and implements, brewing, 
dyeing, drc. Rothenburg, wdiich is first mentioned in 
942, was a free imperial city from 1172 to 1803. In 
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the Thirty Years’ War it suffered severely. Population 
(1B85), 6826 ; (1900), 7923. 

Ra th#rhm ffl| a municipal borough and market 
town, Yorkshire^ England, in the llotherhain parliamentary 
division of the West Riding, 5 miles north-east of Sheffield 
by rail The manufacture of railway waggons is now an 
important industry. Population of municipal borough 
(1891), 42,001 ; (1901), 54,348. 

|{0thMS.yi a royal burgh and the chief town of the 
county and island f)f Bute, Scotland, on a fine bay, 40 
miles west by north of (llasgow. Fishing has left the 
port, which is almost exclusively given up to the Clyde 
passiMiger anfl tourist traffic. Modern buildings are a 
hydroiMitliic (rebuilt after fire), a second institute (1885), 
and a new i)ost rffiice ; there are also a Roman Catholic 
orphanage aiid an academy. Population (1891), 9108; 
(1901), 9323. 

Rottenburff, a town and episcopal see of Wiirtem- 
bcrg, Germany, on the left bank of the Neckar, which 
is crossed by two bridges connecting the town with 
the suburb of Ehingen, 7 miles by rail south-west of 
Tubingen. It is the see of the Roman Catholic bishop of 
the kingdom, and possesses the (Gotliic) cathedral of St 
Martin, a former Jesuit monastery with a collection of 
Roman antiquities from Sumeloccnna near by, and an old 
castle now used as a prison. Tanning, machinery making, 
])rewing, and the growing of hops are carried on. Popula- 
tion O'^OO), 7027. 

Rotterdam, the first commercial and the second 
largest city of the Netherlands, extended by the incorpora- 
tion in 1886 of Delfshaven and in 1895 of Charlois and 
Kralingen, in the ])rovinco of South Holland, 14 J miles by 
rail south-east of The Hague. Among the institutions of 
Rottt^nlam are a large infirmary (Groot Ziekonhuis), a 
school of music, a natural science society, with rich 
collections, and thrcKj tlitiatres. A now building was 
erected in tbtj west of the city to accomm<xlat-e the 
archives in 1899-1900. The new waterway liotwccn 
Rotterdam and the North Scii, only 15 feet deep in 1880, 
lias siiu^e been deeiM3ued to 29. J feet. The now docks 
o|HniiMl include Rynhaven, oii the left bank of the Maa.s, 
]*arkhaven, tlie first and second Katcndrochthaven, and 
the Dokhaven. Nassauhaven, newly constructed, also on 
the left bank of the river, is connected by railway with 
the large factories. Another do(;k, 143 acres in area, to 
cost j£750,000, w'as in 1902 in process of construction. 
Between 1850 and 1897 the area of the docks increased 
from 96 to 309 acres, about two millions sterling hating 
been sjient on the building of docks in the final quarter of 
the 19th century. 

The following tabic shows the increase in the shipping of Rotter- 
dam from 188r> to 1900 : — 



Saiiin(; 

VesHelii. 

•Steam 

Vessels. 

Total Tonnage 
of Sailiiiiif and 
Steam Vessels. 

Percentage of 
all Outgoing 
Vessels from 
Holland leaving 
Rotterdam. 

1885 

1900 . . 1 

43 

84 

r>o 

101 

99,018 

458,968 

45 

63*1 


Toniiofrc of 
Exports from 
Uotienlani. 

jshipping: on the New Uraterway. 

Number of 
Ships. 

Tonnage. 

1885 . . . 1 

1900. 

1 

about 2,000,000 
22,623,000 

8,177 

15,202 

4,882,100 

36,349,000 


According to the report of the BottMam Chamber of Com- 
merce, the shipping of Rotterdam with a draught of from 24 to 
264 feet, to the exclusion of smaller vessels and fishing-smacks, 
numbered in 1899, 6890 vessels of 9,779,229 tons. Rotterdam’s 
share in the Rhine traffic has increased from 1,706,587 tons 
in 1883 to 6,494,375 tons in 1898. Of the total imports into 
Holland, more than 40 per cent, have in recent years entered 
by way of Rotterdam, and of the total imports into Rolland 
or min, ores, margarine, jictroleum, and oils, 50 to 80 peif cent, 
land at Rotterdam. Of the total imports into the Kliigdon» 
of coffee, toha(XM>, rice, sugar, and seeds, Rotterdam receives 
respectively 49, 39, 26, 24, and 37 per cent. There are separate 
wharves, with dx tanks, for the imports of petroleum from America 
and Russia. Of the total imports into Holland in 1898, estimated 
at 8,486,000 owt., those entering hy way of Rotterdam amounted 
to 5,952,000 cwt. Besides the river commerce with Germany, 
Botteidam trades principally with the Dutch colonies of the East 
and West Indies, Now York, La Plata, the oast and west 
coast of Africa. Shipbuilding yards, extendi^ alon^ the Maas tO' 
great distances above and below Rotterdam,^ nuild iron steamers 
and large shi^^s, also for foreign countries. The i)Opulation,, 
169,477 in 1884, numbered 332,185 in 1900. 

Sec Fruin. De o^tdstn Oorkotidm hetreffende RUlerdam , — 
SoHKPFKR and Obrken. HoUerdatmcfie HislorieUaden, 1869-78. 
— Dr Bas. Itotterdam van 1853 - 78 . — Tijdsehrift van kel 
Aardnjkskunditj Oenootschap^ iv. 22. 

Rottweil, a town of Wiirteinberg, Germany, above 
the river Neckar, 46 miles by rail south-west of Tubingen. 
Tt is still in part surrounded by walls. It possesses a fine 
church of the Holy Cross (1364-1173), a collection of 
mediaeval wood-carvings, Roman antiquities, a salt mine 
and brine springs. Population (1885), 6052 ; (1900),, 
7970. 

ROUbftiXp an industrial towm in the north of France^ 
situated 6 miles north-east of Lille, and only 1 mile from 
the Belgian frontier, on the Roubaix canal which connects 
the Deule with the Scheldt in Belgium. Its population 
has risen from 91,000 in 1881 to 124,660 in 1901. 
With the adjoining communes of Tourcoing, Croix, and 
Watrelos the combined population is 2»50,000. The 
woollen industry is the chief business of Roubaix. In 
1898 there were 8 wool-combing works with 750 combing 
machines ; 44 sj finning mills (28 for comberl or carded 
wool, 15 for cotton, 1 for floss silk); 129 weaving 
establishments (26 for cloth, 18 for woollen goods, 9 for 
velvet, 8 for uifiiolstery, 2 for black goods, 1 for linen 
thread, 65 for novelties and miscellaneous goods). In 
1897 Roubaix contained 39 dye works and 17 establish- 
ments for finishing and dressing. Mechanical work j^evails 
in the town, as shown by the fa(5t that tlicro are 20,000 
steam l(X)ms and only 5000 hand looms. Four hundred 
firms act as commission agents for the sale of raw material 
and the other requisites for industries. The station of the 
Northern Railway at Roubaix, where the merchandise 
arriving by goods train in 1887 amounted to 443, 35G 
tons, in 1898 received 952,016 tons. On the canal the 
transix)rt tonnage has also risen, and from 491,651 
tons (English) in 1887 reached 595,322 tons in 1898. 
The trade of the port consists principally of building 
materials, agricultural produce, and coal. A modem in- 
dustry is that of tomato and grape growing, under glass, 
for the winter market. To maintain the high standard of 
artistic taste which has made the industry of Roubaix a. 
success, schools have heen multiplied, and by the co- 
ojjeration of the town and the State the National School 
of Industrial Arts has been founded. This is a small 
university of art, commerce, and industry, the twenty-two 
courses of which include all the branches of knowledge 
useful in any of those pursuits. There is also a special 
establishment {bureau de cfmdiUmnenvenl) for determining 
the nature and weight of silk, wool, and cotton. The 
chief streets, lined with elegriknt buildings, contrast in their 
luxury with the poverty of the sordid working-clasa 
quarters. The town, a third of the population of which 
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is Belgian, is a centre of socialism and collectivism. The 
number of public-houses is exceedingly high in proportion 
to the inliabitants — one for every 60 persons or for every 
15 adult male<^.. 

ROUSIli chief town of the department of Seine- 
Inf^iieore, 84 miles from Paris by rail. It is now only the 
eleventh town of Prance in respect of population, after 
having occupied the fifth rank. 

Its port on the Seine has grown in importance, but industry in 
general has made no progress. The port is accessible to ships of 
about 6000 tons, which can come up to it on a single tide. The 
hasain maritime is lined with quays and continuous wharves for a 
length of about H mile on both the right and left banks of the 
river. Its platforms cover 42 acras on the north and 33 acres on 
the south. Those of the bassin aux bois (wood dock) cover 30 
acres, and there are 11 wharves of a total length of 3176 feet. 
The petroleum dock has 8 wharves, with a length of 2362 feet. 
The total available length of these do(;ks in wliich ships can lie 
and discharge is 4 miles, and the total platform area round the 
docks is 11 1 acres. Railway lines run across the quays and connect 
them with the stations of Martainville on the north and of Orldans 
and St Sever on tho south. Subterranean canalization conveys the 
mtroloum direct from its special dock to the refineries. Tho river 
dock covers 28 acres. Tho maritime ])ort has a rc[)airiDg doc^k 
for vessels 312 feet long and of 1800 tons. Its quays are lighted 
by electricity or gus. Formerly the Seine at Rouen was crossed 
only by tho stone bridge of Corneille and by a susiiension bridge, 
tho middle portion of wliic.h opened to permit the passage of ships. 
The latter has been repla<!ed by the lioieldicu briilge, the first steel 
bridge built in France, costing £140,000, and inaugurated in 1888. 
A slung moving bridge has a lioight of not less than 197 feet, and 
connects the banks of the Seine. Steam ferry boats also place tho 
shores in communication. In 1899, 2604 vessels of 1,145,921 tons 
entered and 2637 of 1,149,382 tons cleared, showing a progression 
corresponding to the improvement in the channel of the Seine. 
The value of the exports amounted to £2,144,000, and that of the 
imports to £8,364,000. In 1898 the river dock was entered and 
cle.ared by 10,437 ships of 2,072,442 tons. The principal imports 
of Rouen are cereals (166,000 tons in 1899), wine (191,000 tons), 
])ctroleuin, woorl (254,600 tons), and wood pulp (39,900 tons). The 
exports are sugar, ])laster, sand, and pyrites. On «31st December 
1899 there were 176 ships of 36,669 tons attached to the ]iort, at 
which 16 French and 10 mrcign shipfung coinjmnics call regularly. 
Tho cotton industry, which made tho fortune of Rouen, and 
reached its highest j)rosperity in the middle of the 19th century, 
is in a depressed state. In 1896 only 1,223,442 spindles were 
working in the whole department of Soine-Irifi^rieurc, and tho 
decline continued till the end of 1898. Subso(]uently, however, 
tho situation somewliat improved. In 1883 there were 48 power- 
loom weaving mills in tlic dojwirtment, 29 of which were in Kouen, 
employing 14,000 power-looms and 10,000 handdoonis. The latter 
are decreasing. In 1890 there were only 3700 hand-looms in tho 
wdiole department. Neither has cotton-printing made progress. 
Itouon enjoys protective tarififs in Indo-China and Madagascar. In 
1896, through an Iiido-Ohina syndicate, 1196 tons of white cotton 
goods, bleached and unbleot'.hed, and nearly 600 tons of coloured 
and printed goods were exported. Flax, hemp, and jute are spun 
in the neighbourhood, ana there is a flourishing manufacture of 
braces. That of printed cali(?o declines. In 1897, 14 firms each 
tunied out 560,000 pieces of 1083 yards length e^ch ; 300,000 
pieces were made in the homes of the workers. These prcalucts 
are sent to Algeria, Madagascar, &c. Dyeing f)rogrcsHcs, 12,000 
tons of cotton being dyed annunlly, but the bleaching and finish- 
ing industries are depressed ; tho manufacture of caiding combs 
is, on tho other hand, rising. Rouen is an imjKirtant centre of 
chemical industries, producing various acids, salts of tin, lead, 
zinc, cobalt, and nickel. One company alone employs 800 work- 
men, and produces 160,000 tons of products. There are two im- 
portant soap-works. The clothing industiy', the manufacture of 
machine-made boots, which increases rapidly, and the hat industry 
deserve notice. The manufacture of machinery declines. There 
are only two important workshops making steam motors, boilers, 
and various macninery, and five factories for heavy copper ware 
and safety fittings for boilers. Much grain is distilled at Rouen, 
mainly maize and rice. Tlio petroleum industry is considerable, 
engaging four mills, each able to produce annually from 50,000 to 
60,000 tons of raw and 40,000 to 50,000 tons of refined petroleum. 
In 1899 Kouen imported 115,000 tons of raw petroleum from 
Russia and tho United States. A celluloid factory has also some 
importance. Rouen is being imjnpved by tbe gradual restoration 
of the grand facade of its cathedral. Monuments of recent erection 
include one to Jeanne d’Arc. The population in 1896 was 106,825, 
and in 1901, 116,914. 
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Roilher, Eugan* (1814-1884), French 8taU>s- 
man, was bom at Riom, in tlie Puy de Dome, 30tli 
November 1814. He was educated at the lyc4e of his 
native town, and having taken his law degree at Paris in 
1835, began to practise his profession at Biom. At this 
stage in his career he was a Liberal, but greatly to tlic 
astonishment of both friends and enemies, in 1846 he 
stood in the Conservative interest for liiom, with the 
support of the Guizot ministry. Though unsuccessful, 
he again championed tho Conservative cause at tho 
general election of 1848, and was returned to the 
Constituent Assembly for the IMy de D6me. Ke-electcd 
to the Legislative Chamber in 1849, to the great surprise 
of the }K>litical world he became prime minister of 
tho Prince President, with the title of Minister of Justice 
and Kccjxjr of the Seals. Cautious and subservient, 
he was entrusted by Najioleon with the drawing up 
of the new (Constitution after the Coitji (V6fat of 2nd 
December 1851 had laid France prostrate at his feet. 
But 08 it required a more daring nature than that of 
the provincial barrister to carry the drastic scheme into 
effect, the cabinet was reconstructed under Marshal St 
Arnaud, Ilouhor remaining out of ofiicc. When Louis 
Napoleon beeamc enqxjror of the French in 1852, Bouher 
had his reward. He re-cnUTcd the Inqierial service as 
vice-president of the (Council of Static. The cnqicror 
likewise presented him with i>40,()00 and the estate of 
Cirey. In 1855 he became minister of coinmcrcts 
and public works. In this cajiacity ho jirovided the 
em|>eror and Baron Haussinann with enormous sums of 
money for tho rebuilding and embellishment of l^aris, and 
for various undertakings in the i)rovinces. To Kouher 
was also intrusted the imiK)rtant task of j)reparing the 
treaty of commerce with England, a work involving grtsat 
and detailed labour. In 18G0 tlus treaty was carried 
through, and some time afterwards its French s]>onsor 
visiteci England, where he was much fOted. Though jJiant 
towards the enqieror, Kouher was not j)opular with his 
ministerial colleagues, towards whom he assumed a 
haughty attitudes In 1863 ho was api)ointed minister of 
state, and as such was s|K)kesinan of the Government in 
the Corps L4gislatif. Though no orator, he was now the 
most prominent statesman, as well as the moat jMjwerful 
minister, of the Second French I^hnjuro. But with men 
like Thiers, Berryer, and Jules Favre arrayed against him, 
he could only carry out the ImjHjrial pdicy by a fretpient use 
of tho cloture, although the Government had an I'liormous 
majority in the Chaml)cr. After a constitutional contest 
in the Chanilxsr prolonged over sevc^ral y(!ars, tho enif)eror 
was convincexl in 1869 tliat reforms must l>c granted. A 
manifesto was accordingly issued restoring jiarliamentary 
institutions, and M. Emile Ollivier was jJaced at the head 
of a Liberal cabinet in order to carry them out. Iloulier, 
however, was the moving force behind the cabinet, and 
in January 1870 ho w’as a])ix»inted president of the 
Senate. After the fall of the empire, Kouher fled to 
England. Tho rest of his life was sjHjnt as the nipresenta- 
tive of the fallen empire in France, and the faithful and 
untiring agent there of the Inq)erial family. A constituency 
in Corsica, which had always lH^en faithful to the 
Bonaixirtes, returned him as deputy to thc^ National 
Assembly in February 1872. From that ]>criod until tho 
death of the Prince Iini>erial in 1879 he carried on a 
ceaseless Bonajmrtist propaganda, and his house in^Paris 
was used as the headquarters of the jjarty. In 1 S75 he 
delivered a violent sfKJCch against the Jhq>iibli<i at Ajjwjcio. 
His prosecution was mooted, but th<^ Government finally 
contented itself with dismissing the mayor of Ajaccio 
from office. The untoward deatli of the I*riiice Iirqxjrial 
was a calamity from w'hich llouhcr nevtir recovered, and 



in the gammer of 1883 he ym stricken vrith paraljsis 
and lost his reason. His death occurred at Cirey on 3rd 
February 1894. (<>. b. s.) 

ROUl0ttO> — ^Roulette is one of the most ingenious 
games ever devised, for the reason that temptation to 
continue assails tlie player from so many directions and in 
so many ways : rich successes are sometimes attained, and 
very frequently only just missed, whilst all the time there 
is a steady, infallible, and undeviating bias against the 
player in favour of the bank. It is solely a game of 
chance, a fact strcmuously contradicted by half-informed 
students, for socalled “systems” are innuinefrable, and 
some of them for a greater or a longer period often appear 
to give the player an advantage. There is no iK)8sible 
system, however, which will iisaure success in the long 
run, and it is lieroin that the ingenuity of the game con- 
sists. Every systematic method of play must de2>end 
upon incrciised stakes to retrieve imat losses ; and though 
a j)layer with an unlimited aipital might 1)0 preusticaliy 
certain to ai;hitive his end in the course of time, the cir- 
cumstainie of there always being a maximum renders the 
bank invincible. The roulette table, covered with a green 
cloth, is imwle U]) of precisely corresponding halves, a 
circular sjiace let into the middle holding the W’heel, on 
either side of which the cloth is mark(;d out as in the 
accompan3ing illustration. The wheel is divided into 
thirty - seven com- 
])artiuents, marked 
alternately black 
and red, numbered 
from one to thirty- 
six, the thirty- 
seventh being zero. 

Pair indicates even 
nmulxsrs, impair 
odd numbers; 
mvnque includes 
the nuniliers from 1 
to 18 ; ywssc, from 
19 to ;3G. The 
methods of staking 
arc innumerable. 
llowje^ nou\ jHiir, 
impair^ manque, 
and passe are even 
chances ; i.e,, a 

stake put upon 
any of them — five 
f nines l)eing the 
minimum at rou- 
lette — is paid in 
corresponding coin 
should the player 
win, the exception 
l)eing when the 
little ball which is 
spun round the 
wheel falls into 
zero, in which case 

the even money chances are put “ in prison ” ; tliat is to 
say, laid aside m tlie sJmm in ilut design (the thick 
vertical line in the s|)aces niarkcnl jrxwsef, /wtV, manque, 
impair and the black and diamonds) until another 
spin, when if the bank wins they are lost, if the player 
wins he is allowed to retrieve his money, ^e maximum 
in the case of these chances is 6000 francs. Any one who 
desires to play en plein puts his stake on one of the thirty- 
seven numbers. If the ball falls into the corresponding 
number on the cylinder, the stake is paid thirty-five 
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times; and as there are thirty-seven nomberg on the 
board, with the advantage already described of impriacm- 
ing the even money etances when zero comes up^ it 
will be seen that there is a steady percentage in favour 
of the tables and ccpsequently against the player. The 
maximum stake allowed en plein is 180 francs. The next 
most daring solution is a cfUval, when thelAake is placed 
on the line separating any two numbers, ind if ei&er of 
^4hem wins the player is paid seventeen times, the highest 
stake permissible being 360 francs. TransversaXe pUine 
covers any three numbers in a line, the coin or note being 
placed on the line dividing either of the numbers from the 
neighbouring even money chance, as for instance between 
4 and passe, or 6 and manque, A transversale simple covers 
six numbers, as for example where the line between 4 and 7 
ioins passe, or between 6 and 9 joins manque; and if either 
of these numbers mm, five times the value of the stake is 
paid, the inaxiinum liere being 1200 francs. En carre 
includes four numl)ers, the coin being placed, for instance, 
on the cross between 1, 2, 4, 5, or 28, 29, 31, 32 ; eight 
times the value of the stake is paid, and the maximum is 
760 francs. It will he seen from the board that the dozens 
and the columns are also indicated, the first dozen of 
course including 1 to 12. In cac^h of the columns arc 
twelve numbers in different order. A stake placed on 
either a dozen or a column is |)aid twice its \’alue, the 
maximum here Ixsing 3000 francs. A stake very constantly 
played is called the quatre premiers, which includes zero, 
1, 2, and 3, the stake lieing placed on the line where zero 
and 1 join or where zero and 3 join manque. If 

either of those four numbers, including zero, wins, the stake 
is i>aid eight times ; and four times eight being thirty- 
two, there is a greater advantage to the table tlnin when 
it loses en plem or on certain other chances. Zero can also 
Ik) played in combination with any one or two of its noigh- 
l)ours ; if with one of them the stake is paid seventeen 
times, if with two of them eleven times. A croupier sits 
on cither side of the wheel ; there is also one at each end 
of the table, their business lx;ing to assist the players in 
staking and recovering their winnings. Behind each of 
the former pair an official on a high chair suj)ervises the 
table. The croupier wlioso duty it is to spin the wheel 
waits for a time till stakes have been made, and then, 
exclaiming, “ Messieurs, faites votre jeu 1 ” sets the cylinder 
in motion, throwing the ball in the direction ('.ontrary to 
that in which the wheel revolves. When it is seen that 
the ball will soon fall at rest in one of the compart- 
ments of the cylinder the croupier gives the notice, “ Rien 
ne va plus,” after which no stakes can be placed. When 
the ball finally rests in the com|>artment, the croupier 
announces the number and the oven money chances that 
win, as for instance rouge, imjtair, and manque. He and 
his fellows then proceed to gather in with a rake all the 
money that has been lost, after which the winnings are 
paid and the game proceeds. (a. b. t. w.) 

Roumania* See Rctmania. 

RouMeaUp Pierre Etienne Theodore 

(1812-1867), French jminter, one of the artists of Barbizon, 
in many ways the strongest of the group, and a landscape 
painter who devoted himself in his prime almost entirely to 
pictures of the Forest of Fontainebleau. He was an only 
son, and was born in Paris on 15th April 1812, of a 
bourgeois family which included one or two artists. At 
first he received a business training, but very soon displayed 
a special aptitude for painting. Although his father re- 
gretted the decision at firsts he speedily b^me reconciled 
to his son leaving business, and throughout the artist’s 
career (for he survived his son) was an ardent sympathiser 
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with him in all his conflicts with the Salon authorities. 
Theodore Rousseau shared to the full the difficulties of the 
romantic painters of 1830 in securing for their pictures a 
place in the annual Paris eihibition. The whole influence 
•of the classically trained artists w'as against them, and not 
until 1848 was Rousseau adequately presented to the 
public. He had exhibited one or two uiiiin])ortant w’orka 
in the Salon of 1831 and 1834, but in 183G his great 
work “ La Di^scente des Vaches ” was rejected by the vote 
•of the classic painters; and from then until after the 
revolution of 1848 he was ixsrsistently refused. He was 
not withofUt champions in the press, and under the title of 
“ le grand refus<i ” he became known through the writings 
of Thore, the trenchant critic wlio afterwards resided in 
England and wrote under the name of liiirger. During 
these years of artistic exile Rousseau produced some of his 
finest pictures : “ The Chestnut Avenue,” “ The Marsh in 
the Landes” (now in the Louvre, see Plate), “Hoar- 
Frost” (now in America); and in 1851, after the re- 
•organization of the Salon in 1848, he exhibited his 
masterpiece, “The Edge of the Forest” (also in the 
Louvre), a jucture similar in treatment to, but slightly 
varied in subject from, the composition called “A Glade 
in the Forest of Fontainebleau,” in the Wallace collection 
at Hertford House. 

Up U) this period Rousseau had lived only occasionally 
.at Rarbizon, but in 1848 he took up his residence in the 
forest village, and sjxsnt most of liis remaining days in the 
vicinity. He was now at the lieight of his artistic power, 
.and was able to obtain fair sums for his pictures (but only 
about one-tenth of their value thirty years after his death), 
.and his circle of admirers steadily increased. He was still 
ignored by the authorities, for while Diaz was made 
•Chevalier of the Legion of Honour in 1851, Rousseau 
was left undocoratcxl at this time, but was nominated 
.shortly afterw’ards. 

At the Exposition Universelle of 1855, where all 
Roasseau^s rejected pictures of the i»revious twenty years 
were gathered together, his w'orks were acknowledged to 
form one of the finest of the many splendid grouj)s there 
•exhibited. But during his lifetime Rousseau never really 
•conquered French taste, and afUn* an unsuccessful sale of 
his works by auction in 18G1, ho seriously contemplated 
leaving Paris for Amsterdam or London, or even New' 
York. Misfortune then overtook him : his wife, who hail 
been a source of constant anxiety for years, became almost 
hopelessly insane; his aged father looked constantly to 
him for pecuniary assistance; his patrons were few in 
number. Moreover, while he was temporarily absent with 
his invalid wife, a youth living in his home (a friend of 
his family) committed suicide in his Barbizon cottage; 
when he visited the Alps in 1863, making sketches of 
Mont Blanc, he fell dangerously ill with inflammation of 
the lungs ; and w^hen ho returned to Barbizon he suttered 
from insomnia and became gradually weakened in strength. 
He was elected president of the fine art jury for the 
1867 Exposition. His extreme disa]qK)intment at being 
})assod over in the distribution of the higher awards 
told seriously on his health, and in August he was seized 
with paralysis. He slightly recovered, but was again 
.attacked several times during the autumn. Finally, in 
November, ho began to sink, and he died, in the presence 
of his lifelong friend, J. F. Millet, on 22nd December 
1867. 

Rousseau’s other friend and neighbour, Jules Dupre, 
himself an eminent landscape painter of Barbizon, relates 
the difficulty Rousseau experienced in knowing when his 
picture was finished, and how he, Dupr4, would sometimes 
take away from the studio some canvas on which Rousseau 
was labouring too long. Millet) the peasant painter, for 
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whom Rousseau justly had the highest regard, w as much 
with him during the last years of his life), and at his death 
Millet took charge of the insane wife, whose malady had 
so seriously harassed the artist. Rousseau w'a.s a very 
good friend to Diaz, teaching him how to paint trees, 
for up to a certain j)oint in his career Diaz considered he 
could only jmint figures. 

Rousseau’s pictures are always grave in character, with 
an air of exquisite melancholy which is jioworfully 
attractive to the lover of landscapes. They are well 
finished when they profess to be completed i)icturcs, but 
Rousseau s^HJiit so long a time in working up his subjects 
that his absolutely completed works are comi»arativeIy few' 
in number. He left many canvtises wdth irnrts of the 
picture realized in detail and with the remainder somewliat 
vague; and also a good number of skistches and water- 
colour draw'ings. His i)en work in monochrome on pa[»er 
is rare ; it is particularly searching in quality. 

There are a number of fine pictures by Rousseau in the 
Louvre, and tlie Wallace collection contains one of his 
most imiK>rtant Barbizon pictures. TIkto is also an 
examplii in the lonides collection at the Victoria and 
Albert Museum. 

AiJTiioniTlKS. — A lkked Sensikk. Souvenirs snr Th. Jlom- 
seau. Paris, 1872. -*E. Mk'IIEl. Lcs Artistes (lelibres: Th. 
Itousseau. Pari.s, 1891. — .1. W. Mollett. Jiimsseau and Diaz. 
liondoii, 1890. — 1). CitoAL Thomson. 'The Jiarbizmi School of 
Painters: Th. lloussean. Lomloi), 1892.- Alhekt Wolff. La 
Capitale dc VArt: 'Th. Rousseau. Paris, 1880.- K. Ciii-isNEAr. 
Pehitres Roniantiqurs : Th. Rousseau. Paris, 1880. — Pn. lJUKTY. 
Maitres et PetU-A/aiires : Th. Rousseau, Paris, 1877. 

(l). C. T.) 

ROUXVille. Sec Ojianoe Rivku Colony. 

ROVOratOf or RoVEiiKDo, one of the chief in- 
dustrial cities of South Tirol, and, after Trent, the. prin- 
cijwil seat of the Tirolese silk manufacture. i’o})ulation 
(1890), 9030; (1900), 10,180, Italian and Catholic (aUmt 
5 jK-T cent. German). Leather and pa]>or are manufactured, 
in ailditiun to the sta]>le silk industry, and there is a con- 
siderable trade in silk, sumac, corn, wine, hams, and 
sausages. 

ROVigfnOp a tow'n on the Adriatic coast, in the 
Austrian province of Istria, of which it i.s the chief trading 
centre. Population (1890), 9662 ; (1900), 10,205, Italian 
and Catholic. It is the j)rincipal centre of the Austrian 
tunny and sardine fishery. The industries, in addition 
to shi})buildiiig and the preservation of fi.sli, include tlu? 
manufacture of tobacco, cement, macaroni and similar 
prejmratious, and flour. 

RoviirOf a town and (^i>iscoi)al see of Italy, Venetia, 
capital of the province of Rovigo. It stands on the low' 
ground bctw'tjcui tlie lower Adige and the lower Po, 50 miles 
by rail south-west of Venice, and on the Adigetto c^inal. Its 
institutions include a 17th-contury campanilct, a tc^chnical 
school, a bronze equestrian monument ( 1 894) to Garibaldi 
by Ferrari, and a monument (1881) of Victor Emmanuel 
by Monteverde. Pojmlation (1881), 10,800 ; (1899), alsnit 
7500. 
j 

ROVnOp a district tow'n of Russia, in the government 
of Volhynia, 150 miles by rail west-north-west of Zhitt)mir. 
Population (1897), 24,905. It has sineral steam flour 
mills and Crow'n provision factories, and carries on an 
active trade in corn, cattle, and tiinlx'r. I nder the 
name of Rovensk it was one of the oldi'st towms of 
Volhynia, having been founded in the 13tli century. It 
became subsequently a dej)tuidoncy of Poland, and was an 
important centre of trade in the 16th centtsry* Later on 
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it was utterly rained by the Cossacks and the Tatars, and 
was finally annexed to Russia. 

RovnoySp a town of Russia, in ^ the goVemihent of 
Kherson, on the Tashlyk river, 23 miles from Bobrinets. 
It was founded in 1785 by runaways from all |)arts of 
Russia, and has l)ccome a wealthy town, carrying on trade 
in agricultural produce and the manufacture of carriages. 
Its population in 1897 was 24,905. 

ROVUIflOi a considerable river in East Africa, 
forming during the greater i^art of its course the boundary 
between German and Portuguese territory. The lower 
Kovuma is formed by the junction in 38“ V E. of two 
branches of nearly equal imiK)rtance, the longer of which, 
the Lujenda, comes from the south-west, the other, which 
still l)cars the name Rovuma, from the west. Its source 
lies on an undulating plateau, 3000 feet high, immediately 
to the east of Lake Nyasa, in 10“ 45' S., 35“ 40' E., the 
headstroam flowing first due west l)efore turning south 
and east In its eastward course the Rovuma flows near 
the base of the escaiq^ment of an arid sandstone plateau to 
the north, from which direction the streams, wliich have 
cut themselves deep channels in the plateau edge, have 
almost all short courses. On the opposite bank the Rovuma 
receives, l)csido8 the Lujenda, the Msinje and Luchulingo, 
flowing in broad valleys running from south to north. 
The Lujenda rises in close proximity to Lake Chilwa or 
Shirwa, in the small Lake Chiuta ^700 feet), the swamj^s 
to the south of this being separated from (Jhilwa only by a 
narrow wooded ridge. The stream which issues from Chiuta 
jMisses by a swampy valley into the narrow Lake Amaramba, 
from which the Lujenda finally issues as a stream 80 
yards wide. Lower down it varies greatly in width, 
containing in many j^arts long wooded islands which rise 
above the flood level, and are often inhabited. The river 
is fordable in many places in the dry season. At its 
mouth it is about a mile wide. The lower Rovuma, which 
is often half a mile wide but generally shallow, flows through 
a swampy valley flanked by plateau escarpments contain- 
ing several small backwaters of the river. The mouth, 
which lies in 10“ 28' S., is entirely in German territory, the 
boundary near the coast being formed by the ])arallel of 
10“ 40'. The length of the Rovuma is about 500 miles. 

Soo 7Voc. li.G.S,, Febniary 1882, September 1884, Pccember 
1886, April 1890 (map). 

R01flylil(pi Undted Kiiufdom, — The last twenty 
years of the 19th century witnessed a furtlier decline 
in the standard of English professional sculling, but 
the period since 1880 has been one of remarkable 
prasixjrity in the amateur world. Efforts have been made 
not only in England but also in the British colonies, 
in the United States of America, and in several countries 
on the continent of Euroi)e, to keep amateur rowing pure 
and free from the taint of professionalism, and these 
efforts have on the whole met with considerable success. 
Nearly all the minor regattas in England are now held 
under the rules of the Amateur Rowing Association, and 
even tliq stewards of Henley Regatta hold their regatta 
“ in accordance with ” the rules of tliat body. The extuit 

effect of the distinction is not obvious, but — such as it is it 

is probably due to the fact that should any difference of 
opinion arise between these bodies, the committee of the 
Amateur Rowing Association (founded in 1876) are hardly 
in a position to dictate to the stewards of Henley Roiratta 
(founded in 1839). 

The Amateur Rowing Association exists for the follow- 
ing objects: — (1) To maintain the standard of amateur 
rowing as recognized by the Universities and princijial 
boat clubs gt the United Kingdom. (2) To promote the 


interests of boat-racing generally. It consists of clubs’ 
which adopt the following definition of an amateur, 
namely : — No person shall be considered an amateur oars* 
man, sculler, or coxswain (1) who has ever rowed or 
steered in any race for a stake, money, or entrance fee f 
(2) who has ever knowingly rowed or steered with or 
against a professional for any prize; (3) who has ever 
taught, pursued, or assisted in the practice of athletic* 
exercises of any kind for profit ; (4) who lias ever been 
employed in or about boats, or in manual labour, for 
money or wages; (5) who is or has been by trade or 
employment for wages a mechanic, artisan, or labourer, or 
engaged in any menial duty; (6) who is disqualified as 
an amateur in any other branch of sport. Any amateur 
club willing to bind itself to observe the rules of the 
association may become affiliated, subject to election by the 
committee, and all tlie amateur clubs of any importance 
in the United Kingdom are members. The government 
and management of the Amateur Rowing Association 
(or A.R.A., as it is usually designated) is vested in 
committee of twenty-five, who have jxiwer to affiliate 
clubs, apjjoint officers, make or alter rules, suspend, dis- 
qualify, and reinstate amateurs, and generally determine 
all questions and disputes relating to boat-racing which 
may be referred to them. The principal amateur regattas 
and Ixmt-raccs have l)een held in accordance with tlie 
“ Rules for Regattas ” and “ Laws of Boat-Racing ” drawn 
up by this body. They are of the greatest assistance to 
the stewards or committees of small regattas, as the local 
officials might often lie unw-illing to inquire too closely 
into the amateur status of visiting crews, or to enforce 
the laws of Ismt-racing too strictly, had they not bound 
I themselves, when they accejited the entrance fees and 
offered prizes, to hold their regattas “ under the rules of 
the A.R.A.” 

Two important changes have lieen made in the Henley 
Regatta course. Before 188G the races started at the 
uppjr end of the Temiflo Island and finished at Henley 
Bridge. This course was j)ractically straight for three- 
quarters of the distance, but at the end there w’as a curve 
which, in a close race, gave a distinct advantage to the 
boat which rowed from the Berkshire side. In 1886 a 
new course was instituted, starting at the lower end of 
the island and finishing at the upjier end of the wall of 
Phyllis Court lawn. This course is of the same length as. 
the old one, namely, 1 mile 550 yards, but, although it 
has two slight angles in favour of the Buckinghamshire 
station, it is to all intents and purjwses straight. The 
course is marked out on either side by a lino of piles 
driven into the river-bed. Between 1886 and 1899 some 
minor alterations were made in the course. In 1888 it 
was narrowed to 120 feet, and in 1897 it was brought 
farther over to the Berkshire side, in order to diminish the 
advantage given to the Buckinghamshire boat in a westerly 
wind by the shelter of the trees ujx>n that bank. Between 
1889 and 1899 the number of spectators continued to- 
increase, and there were frequent instances of races being^ 
interfered with by craft which were forced out on to the* 
course by the crush of boats ; and consequently, in 1899, 
the regatta stewards resolved to place floating booms^ 
between the piles along the greater portion of the Bucking- 
hamshire side of the course, and along the last port of the 
Berkshire side. This proposal to boom off the course waa 
very severely criticized, but the stewards had the courage 
of their opinions, and carried it into effect It proved to be 
a great advantage not only to the competitors, who thus 
have a clear course, but also to the spectators, who are 
able to take their ease and watch the rowing without fear 
of being pushed out on to the course during the progress 
of the races. These and many other minor improvements 



ROWING 


were instituted on the initiative and under the personal 
supervision of Mr Herbert T. Steward, for many years 
ch^rman of the managing committee of the regatta 
stewards, and it is not too much to say that the continued 
success of the meeting was to a great extent due to 
the enthusiastic and practical interest which he took in 
its welfare. 

Another noticeable modern feature of the Henley Regatta 
has been the increase of foreign com])etition. Twice have 
the British colours boon lowered in the Diamond Sculls. 
In 1892 these sculls were won by Mr J. J. K. Ooms, a 
Dutch sculler of considerable power and undoubted pace ; 
and in 1897 the winner was Mr E. H. Ten Eyck, the son 
of an American professional sculler. This oarsman sent 
in his entry again in 1898, but it was refused by the 
stewards. In the princi^ial rowing events Englishmen 
have held their ow'ii. In 1895 a Canadian crew were 
beaten by two feet only for the Stewards’ CMp, but on few 
other occasions, if any, have the home crews l)ecn really 
hard pressed by any of the Canadian, American, French, 
Dutch, or German crews who have comjieted. A Dutch 
crew, the Nereus Boating Club (Amsterdam University), 
Avon the Thames Challenge Cup in 1895, but this is not 
considered a first-class event. In 1901 a very strong crew 
from the University of Pennsylvania, U.S.A., comiKjted for 
the Grand Challenge Cu]), and w^ere beaten after a good 
race by Ijcander CUub in the final heat. The former crew 
had jiractised together for nearly a year, while business 
and other engagements prevented the Leander men from 
getting a crew together till within a fortnight of the 
rogatti An outcry was raised in the newspaijers against 
the unfairness of subjecting English crews, who wdth true 
amateur spirit treated rowing as a pastime, to comj)etitioii 
witli foreign crows wdxo, although they olxjyed the letter 
of tlic amateur definition, really made a business of tlieir 
rowing. A motion w’as jjrojKxsed at the Octolnjr meeting 
of the Henley Stewards to exclude foreign crews from the 
regatta, but it Avas defeated by a large majority. On 
July 21, 22, and 23, 1902, a regatbi for eights, organized 
by Lord O’Brien on the riA'er Lee near Cork, Ireland, over 
a two-mile course, attained the character of an international 
meeting, by reason of the entry, at the instance of the 
German EmiKjror, of a strong Berlin eight. The final 
heat, in which this crew met Leander, aftbrdtxl a fine 
exhibition of the different styles of British and Continental 
rowing ; and the result, a victory for Leander by one and 
a quarter length clear, was in accordance with general anti- 
cipations. In order to allow the stewards to make projier 
inquiry into the amateur status and elegibility of foreign 
competitors, they have as a rule to make their entries prior 
to the Ist of Ajffil ; but members of any club affiliated to 
the Union des Socicites Frangaises dc Bjwrts Athl6tiques, 
or to the F<id<iration Beige des Society's d’Aviron, or of the 
Deutscher Ruder Verband, or of tlic Vcrlxiuden Neder- 
landsche Roeivereenigingen, may make their entries on or 
Iwfore the Ist of June. 

Sjieaking generally, the high standard of English rowing 
was well maintained during the closing jieriod of tlie 
century. The ideal style aimed at is much tlic same as 
it was at tlie beginning of the ’eighties, and very few 
coaches would now find fault with the directions for 
rowing laid down in the ninth edition of this work. The 
doctrine that the extra length of reach given by the 
sliding seat is to be used in addition to the long body- 
swing of fixed-seat rowing, and not in substitution for 
it, has long lieen jireached by theorists, but it was not 
until some ten or fifteen years after the introduction of the 
sliding seat tliat oarsmen really learned to put it into 
practice. On a fixed seat the muscles of the legs do a 
certain amount of work, while the bulk of it falls on the 
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muscles of the back ; the sliding seat allows the muscles 
of the 1^8 to be used to the fullest extent ; and the primary 
object of coach should be to get the correct combination 
of these two sets of muscles in every member of his crcAv. 
A man who has got over this difiiculty and uses his slide 
and swing simultaneously from the moment that his blade 
enters tlie water until the moment that it leaves it is said 
to ** slide well,” and a crew which slides Avell but has 
many minor faults will in most cases travel faster than a 
crew which slides badly, even although the latter has got 
rid of nearly all the minor faults in style, and lias the 
greater polish and more taking apjxjarance of the tAvo. 

The art of coaching has made a distinct advance, and 
those who 8Ui)erintend the training of crews apt)car to 
make a more minute study than tlioy did formerly, not 
only of the faults of a crcAv, but also of the best methods 
of ix)inting out those faults to their pupils, and of assisting 
them to effect a remedy. There haviJ f>cen, of course, from 
the earliest days a few coaches who thoroughly understood 
this art — for it is an art — but it is in the instructions 
giA’en to college crews at the UniA^Tsities and to junior 
crowds of the metro])olitan clubs that tins improvement is 
most noticeable, although it must be admitted that the 
latter class do not seem to liaA^e l)enetited very much by 
the advice they Iuia’C received. The value of good coach- 
ing to a crcAv cannot be over-estimated, for even the lx*st 
oarsmen arc apt unconsciously to dcvcloj> faults in style, 
w’hich grow upon them iinU^ss they arc at once eradicated. 

In 1901 Dr Warre, the lu^admaster of Eton, designed a 
boat for the Oxford crew, which W'as considt*rabIy shorter 
and broader than those g(jncrally used. She carried the 
crew for whom she Avas designed to victoiy, but she did 
not meet with universal ajiproval. She Avas used again (in 
1902) by a crow for Aidiom she AA’as much too small. With 
this excei>tion, there has not been any substantial change 
in the lines or construction of the hulls of racing-lKiats. 
Some of our l)cst scullers set their faith on boats of a 
short and broad build, but it is doubtful if they will 
ever cntiiiJy 8iqK.n*sede the long narrow craft which 
have been in vogue since kecl-lcss boats were first, 
introduced. Many ncAV internal fittings have, how’every 
appeared from time to time. Some of them have stayed, 
and others have vanished as suddenly as they api)carcd. 
gliding scats running ui>on “rollers” (small vulcanite 
wdieols) have permanently superseded tlu>He Avhich moved 
backw^ards and forwards u])on oiled stetJ runners. Out- 
riggers are made of tubular steel, w'hich is at once lighter 
and more rigid than the old-fash iontjd solid metal. 
Swivel rowlocks are sometimes used in iwiir-oars and four- 
oars, but they arc considered unsuitable lo eight-oared 
rowing, where the beginning of the stroke has to be firmly 
and smartly caught. 

The only uniA^ersal change in the pattern of oars ha.s 
been the introduction of Messrs Ayling’s paUmt button, by 
Avhich the risk of breakage at that ]Kiint has Ikjcu reduced 
to a minimum. Formerly the leather button where Iho 
oar rests in the rowdock was attached by two long nails 
driven into the wood, and there were many instances of 
the oar giving way at that point under the strain of a 
race. The patent button is fixed by screws to a metal 
plate, which is ])laced flush wdth the oar and kej)t in j»lace 
by a tight covering of leather, and this covering is attached 
to the oar by two row's of small tacks, Avhich do not jituie- 
trate morothanan eighth of an inch into the w'ood. Since 
these buttons have l)e,«ui in use there has been no instaniH? 
of an oar being broken at the button by fair rowing in any 
of the more inqiortant races. 

Tlie literature of rowing ]ia.s l»ocn incrcastid by tlireo works w'hirh 
deal in detail witli the arts of rowing, sculling, steering, and train- 
ing, the measurements of boats and oars, and the history of Iwat- 
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racing since the inception of the sport ; these arc the rolntue on 
Blowing in the Isthmian Library senes, the volume on Bmeing and 
Bunting in the Badminton Library series published by Messrs 
Longmans, Green, k Co., and Oxford Jtomrtgf by the Rev. W. E. 
Bherwood. (c. M. P.) 

United States, — ^Bowing is one of the oldest of well- 
definod sjiorts in America, having been taken up in tlie 
colleges about 1840. In 1862 the first race between Yale 
and Harvard was rowe<l at Lake Winipiseogee. For a 
time the races were rowed in all sorts of crafts and under 
all kinds of rig — four-oar, six-oar, eight-oar, barges, lap 
streaks, kc. But after a wliile the universities settled 
down to six-oarod shell racing, and later to eight-oared. 
The National Bowing Association of American colleges 
was formed in 1872, and regattas w^ere held at S]>ringficld 
on the Connecticut river. Afterwards Saratoga offered 
greater inducements, and the lake there was adopted. In 
i875 thirteen colleges sent crews to the races at this 
meeting ; but the organization was api>arently too bulky, 
and, the loss of Yale in 1876, and of Harvard in tlie 
following year, seemed to put an end to the interest, and 
the association fell to ])ieccs. Since that time Harvard 
and Yale have conducted a series of annual races in eight- 
oared shells wMth coxswains, held for the. most jiart on the 
Thames at New London, Connecticut; but in 1896 Yale 
sent her crew to the Henley Regatta in England, and 
in the following year Harvard, Yale, and Cornell rowed 
in a triangular race on the Hudson river at Poughkeepsie. 
In the years 18-97 and 1898 Mr Rudolph (X Lehmann, 
the English oarsman and coach, took charge of the 
Harvartl crews, which liad for some years been consistently 
unsuccessful ; and though the crows he coached were 
beaten, the system and tnulitions thus inculcated, together 
with other inlluences, regenerated Harvard boating. A 
beginning w'as made tow^ard a renewal of the old general 
inter-collegiate regatta by races upon the Hudson river near 
Poughkeepsie. In 1900 and 1901 tlio Universities of 
Pennsylvania, Wisconsin, Cornell, Columbia, Georgetown, 
and Syracuse furnished the largest and most exciting of 
the regatUis thus far hold there. While college rowung is 
the oldest form of well-organized boating in tlio United 
States, there has lieen considerable rowing, hoih jirofes- 
sional and amateur, outside the colleges. Single-scull 
racing w^as the most common professional event, but there 
\vas not always j^rfect confidence in the genuineness of 
the racas. The National Amateur Association from time 
to time held the most satisfactory meetings, and did much 
to keep up the interest in amateur boating. American 
crews have occasionally com|X}ted abroad, mainly in Eng- 
land. Harvard sent a crew in 1869 to row against Oxford 
on the Thames ; Columbia in 1878, Cornell in 1881 and 
1895, Yale in 1896, and Pennsylvania in 1901 comixsted 
at Henley. Single scullers were also sent, UjK)n the 
occasion of the Centennial Exposition in 1876, English 
crews com})cted on the Schuylkill. Many attempts to 
arrange for otlier English crews, especially university 
crows, to visit America were unsucceasM. (w. ca.) 

Rowlandp Henry Auffustus (1848-1901), 

American physicist, was bom at Honosdale, Pennyslvania, 
on 27th November 1848. Although from an early age ho 
exhibited marked scientific tastes and spent all his spare 
time in electrical and chemical experiments, it was not 
until he was sixteen that he was allowed to abandon the 
classical studies which were so distasteful to him and devote 
himself to scientific and mechanical pursuits. Entering 
the Rensselaer Polytechnic Institute at Troy, N.Y., he 
followed the usual engineering curriculum of the place, 
and graduating in 1870, soon obtained an engagement on 
the Western New York Railway. But the work there was 
not to his liking, and after a short time he gave it up for 


an instructorship in natural science at Wooster College, 
Ohio, which in turn he resigned in order to return to 
Troy as assistant professor of physica Finally, in 1876, 
he became the first occupant of the chair of physics at 
the Johns Hopkins University, Baltimore, a position 
which he retained until his premature death on 16th April 
1901. Rowland was one of the most brilliant men of 
science that America has produced, and must bo assigned 
a high rank among the experimental physicists of the 
19th century. Jt is curious that at first his merits were 
not t)erceived in his own country, and his early work, 
treated there with indifference, first won adequate recogni- 
tion in the Eastern hemisphere. In America he w^as 
unable even to secure the publication of certain of his 
scientific pajjers ; but Clerk Maxwell, when they were sub- 
mitted for his consideration, at once saw their excellence, 
and had them printed in the BldlosopUixxd Magazine, 8o 
much impressed, indeed, were European physicists by his 
merits, that when the managers of the Johns Hopkins 
University asked advice in Europe as to whom they should 
make their professor of physics, he was ijointed oiit in all 
quarters as the best man for the post, and was accordingly 
chosen. In the interval between his election and the 
assumption of his duties at Baltimore, he studied physics 
under Helmholtz at Berlin, and carried out a well-known 
research on the effect of an electrically cliargcd body in 
motion, showing it to give rise to a magnetic field. His 
conclusions were subsequently disputed, but he reassured 
himself of their accuracy by a rej)etition of the exjieri- 
ments only a short time before his death. As soon as 
he was settled at Baltimore, two imj>ortant })ieces of 
work engaged his attention. One was a rodetermina- 
tion of the ohm. For this he obtained a value which 
was substantially different from that ascertained by the 
committee of the British Association appointed for the 
purpose, but ultimately he had the satisfaction of sc^eing 
his own result accepted as the more correct of the two. 
The other was a new determination of the mechanical 
equivalent of heat. In this he used Joule’s {jaddle-wlieel 
method, though with many improvements, the whole 
apparatus being on a larger scale and the experiments 
being conducted over a wider range of temperature. He 
obtained a result distinctly higher than Joule’s final figure ; 
and in addition he made many valuable observations on 
thermometrical questions and on the variation of the 
specific heat of water, which Joule had assumed to Ikj the 
same at all temperatures. In 1882, before the Physical 
Society of London, he gave a description of the diffraction 
gratings with which his name is specially associated, and 
which have been of enormous advantage to astronomical 
sjKXJtroscopy. These gratings consist of pieces of metal 
or glass ruled by means of a diamond point with a very 
large number of {mrallel lines, on the extreme accuracy 
of which their efficiency dcj)ends. For their ijroduction, 
therefore, dividing engines of extraordinary trueness and 
delicacy must be emjdoyed, and in the construction of 
such machines Rowland’s engineering skill brought him 
conspicuous success. Some account of the minute pre- 
cautions and refinements observed for the elimination of 
error to the greatest y) 08 sible extent may be found in the 
ninth edition of this Encyclopsedia in the article Screws, 
wliich came from his pen, as also did Diffraction 
Gratings in vol. xxvii. In addition to making gratings, 
Rowland also used them, and the results of his labours 
may be found in the elaborate Photographic Map of 
the Nomial Solar Spectrum (1888) and the Table of 
Solar Wave-Lengths (1898). In the later years of his life 
ho was engaged in developing a system of multiplex 
telegraphy, an account of which is given in the article 
Telegraphy. (h. m. r.) 
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ROXblllVhi an inland border county of Scotland, is 
bounded on the E. and S.E. by Northumberland, on the 
S,E. by Cumberland, on the S.W. by Dumfries, on the W. 
by Selkirk, on the N.W. by Midlothian, and on the N.E. 
by Berwick. It occupies the greater part of the border 
Ime between England and Scotland. 

Area and Population , — In 1891 the fiarishcs of Aslikirk, Gala- 
shiels, and Selkirk, which were shared between Roxburgh and 
Selkirk shires, were placed wholly in Selkirk, and the Selkirk part 
of the parish of Melrose ivas transferred to tho parish of Gala- 
shiels. O^arishoB divided between Berwick and Roxburgh, 
Earlston anrf Mertoun were restricted to Berwick, part of louder 
was transferred to Roxburgh, and Roberton was placed wholly 
in Roxburgh. Accoidiug to tho official estimate, the area of 
the county is 428,527 acres, or nearly 670 square miles. Tho 
population was, in 1881, 63,442 ; in 1891, 63,741 ; in 1891 on the 
above area, 53,600, of whom 24,901 were males and 28,599 
females ; in 1901 it was 48,793. On tho old area, taking land 
only (425,656 acres, or 665*1 square miles), the number of persons 
to tho square mile in 1901 was 73, and the number of acres to 
the person 8*7. In the registration county tho population in- 
creased between 1881 and 1891 by 5*9 per cent. Betw'eeu 1881 
and 1891 the excess of births over deaths was 5936, and the 
increase of the resident population 312. The following table 
gives particulars of births, deaths, and marriages in 1880, 1890, 
and 1899 


Year. 

Deaths. 

Marriages. 

Births. 

Percentage of 
Illegitimate. 

1880 

838 

297 

1623 

11*0 

1890 

876 

246 

1843 

10*27 

1899 

773 

282 

1054 

9*9 


Tho following table gives tho birth-rate, death-rate,and marriago- 
rato per thousand of the population for a series of years : — 



1880. 

1881-90. 

1890. 

1891-98. 

1899. 

Birth-rate . 

31-06 

28*42 

25*37 

22-19 

19*67 

Dcath-ratti . 

16*04 

17*18 

16*55 

16-78 

14-42 

Marriage-rato 

5*68 

4*84 

4*64 

6-02 

5*26 


There were 174 Cfaclic-speakiug persons in the county in 1891, 
and 43 foreigners. Valuation in 1889-90, £366,056 ; 1899-1900, 
£384,459. 

Administration , — Tho county rettirns a member to Parliament, 
and contains Hawick (17,303), one of tho Border group of parlia- 
mentary burghs and a police burgh. Jedburgh the 

county town, is the only royal burgh, and Kelso (4006) is the 
only considerable jwlice burgh. There are 30 civil parishes, 
with combination poorlioiises at Hawick, Jedburgh, and Kelso ; 
and the lunatic asylum for Roxburgh, Berwick, and Selkirk is at 
Bowden, near Melrose. The number of paupers and deiMindants 
in Sej»temlior 1899 was 963. Roxlmrgh, Berwick, ami Selkirk 
form a sherilfdom, and a resident sheriff-substitute sits at Jed- 
burgh and Hawick. 

J^ueation. — Thirty -two school boards manage 63 schools, 
which had an average attendance of 7269 in 1898 99, while 5 
voluntary schools (1 Roman Catholic and 2 Episcopal) had 563. 
There are secondary scliools at Hawic;k and Kelso, and Jedburgh 
and Melrose jmblio schools have secondary departments. The 
greater part of the “residue ’* grant is spent in assisting teachers 
tc» attend science and technical classes at Edinburgh University 
and Hawick, and in subsidizing science and art and technical 
classes at Hawick, Kelso, and elsewhere. 

A {/rieulture.— Oats are the principal corn crop, and the barley 
acreage is about two-fifths of tliat under oats. The percentage 
of cuHivattid area in 1898 was 41*9. There were 16,285 acres 
under woo<i in 1895, of wdiich 757 had been planted since 1881. Of 
the 1241 holdings in 1895, tho date of tho last return, the aver- 
age size was 146 acres. The percentage under 5 acres was 21*76, 
l»etween 6 and 50 acres 33*44, and over 50 acres 44*80. The 
number of fanns between 50 and 100 acres was 100, bctw*eon 100 
and 300, 253, between 300 and 500, 102, and between 500 and 
1000, 85, while as many as 16, a i)roportion exceeded in Berwick- 
shire only, were over 1000 acres. Tiie following table gives the 
principal acreages at intervals of five years from 1880 : — 



The following table gives particulars of tho live stock during the 
same years : — 


Tear. 

Total 

Horses. 

ToUl 

Cattle. 

Cows or 
ITeifers in 
Milk or Calf. 

Slicei). 

Pigs. 

1885 

4396 

18,679 

5373 

494,162 

617,629 

4174 

1890 

4394 

18,676 

6179 

4286 

1895 

4462 

17,327 

4684 

510,227 

3938 

1899 

4300 

17,787 

4560 

632,989 

3260 


At the census of 1891, 4895 men and 1106 women were returned 
as being engaged in agriculture. 

Industries and TroSu, — The county is tho principal seat of tlie 
twoed and hosiery manufacture in tlie kingdom. Tlie industries 
of Hawick and Jedburgh include also engineering, iron -founding, 
and dyeing, and fishing tackle is made on a considerable scale at 
Kelso. The salmon fndiings on the Tweed are valuable. Tho in- 
dustrial population in 1891 numbered 8102 men and 4445 W'omen, 
of whom 2385 men and 2523 W'omen were connected with the 
manufacture of textiles. 

AuTiioiiiTiKs. — Sir George Douglas. History of the Border 
Oountics. Edinburgh, 1899. — G. E. S. Elliot. The Border 
Klliois (private), 1898. — F. H. GiiooME. Hhort Border Hislury. 
Kelso, 1887. — .1. Lucas. Yetholm History of the Gypsies. Kelso, 
1882. — J. Russell. The Haigs of Bemersyde. Edinburgh, 1881. 
— J. A. 'Wade. History of St Mary's Abbey ^ Melrose. Edin- 
burgh, 1861.— J. Watson. Jedburgh Abbey, Edinburgh, 1887. 
— Proceedings of the Soc, of Antiq. of Scotland , — R. S. (hiAKi and 
A. Laing. Hawick Tradition of 1514. Hawick, 1898. — Trims, 
of Hawick Arclucol, Soc. Hawdek, 1869. — M. M. M. SturiT. 
Abbotsford. London, 1893. — Beports on the Natural History ami 
Habits of the Salnuminds in the Tweed. Edinburgh, 1867.- ' 
D. Hannay. Glimpses of the Land of Seolt. London, 1887.— 
J. Robson. Border Battles and Battlefields. Kelso, 1897 ; and 
other w’orks by the same author. (w. Wa.) 

Royan, town, arrondisseinent of Marennes, depart- 
ment of Charente Inf6ricure, France, *‘57 miles in direct 
lino, south of Iloeh(dl(‘, on branch line from ]V)nH to 
Trcnnblade. A iiiu]iici]ml casino was ojiencd in 1895. 
A statue of hhighne Uelletan (died 1884), a benefactor 
of the town, has been erected. Hoy an is the seat of a 
Protestant consistory. There is an active coasting trach*. 
In 1900, 10G4 vessels of 65,760 tons entered, and 1038 
of 65,064 tons cleared. Population (1891), 6241 ; (1896), 
6864 (comm.), 8258. 

R 6 zSSlh 08 ^i a market-town of Hungary, in the 
county of Liptd, near tlic Vag, with 6879 inhabitants in 
1891. It has an upjKjr gymnasium, textile manufactories, 
I)ai>er mill, saw mill, and other industrial csiablislinKuits. 
Its commerce is brisk. Not far from Hdzsahegy li<*s 
Koritnicza, a jKipular bathing-place. Pojnilation (1901), 
8198. 

RuStbOlli a j)arish, tow’ii, and railway station, Den- 
bighshire, North Wales, in the lilastern parliamentary 
division, near the Shropshire border, 5 niilea south-west 
of AVrexham. In the neighbourhood there are collieries, 
engineering works, an iron foundry and chemical w*orks, 
and an extensive industry in the manufacture of bricks, 
tcrra-(Jotta, encaustic and tesselatcd tiles, glazed bricks, 
and sanitary pipes. Population of civil parish (1901), 
3491. 

Rubinstein, Anton Grifforowitz (1^50- 

1894), Hussian jaaiiist, horn at Wcchwotyiietz, in l\)(hJia, 
of Jewish ])arentage, was the son of a pencil niainibictiii er 
w*ho migrated to Moscow*. Besides liis motlier he had but 
one teacher, Alexander A'illoing, of whom lie detrlared at 
th<^ end of his ow*n <!areer that he had lU'ver met a better. 
In July 1839 Huhinstein ap]>eared in tho theatre of the 
Petrowski l*ark at Moscow, and was pronijitly a(*clairiied a 
genius ; and in the year following he went to Paris after 
Villoing, and played with success before, Liszt. For sf»mc 
time after this Huhinstein travelled in Holland, Geiinany, 
and Scandinavia, and reached England in 1842, where 
on 20th May he made his first apixjarance at a Lnoral 
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Fond Concert with complete success. After a brief irisit 
to Moscow in 1843, he went with his family (includi^ 
his afterwards distinguished brother Nikolaus) to Berlin 
for purjwscs of the complete musical education which 
the parents had now determined to give their sons. 
Dehn was their master, and Mendelssohn, whom Rubin- 
stein had mot previously in London, their best friend. 
Tile sudden death of Rubinstein necessitated the with- 
drawal of his wife and Nikolaus to Moscow, while Anton, 
on Dehn’s advice, went to Vienna to seek a livelihood. 
Hence, after more hard study for nearly two years, he went 
with the flautist Hoindl, and later alone, on a concert tour 
in Hungary ; and the outbreak of the revolution in Vienna 
preventing his return there, he went vit% Berlin to St 
Petersburg, where ho mot with immediate and hearty 
encoiiragomont, the Grand Duchess H<Slene appointing him 
Kammervirtuoa. About this time an unfortunate error of 
the police nearly caused his expatriation to Siberia, from 
which he was saved by his ])atroncss. During the next 
<jight years Rubinstein sjiont moat of his time in St Peters- 
burg studying, playing, and composing. His oiicra Dmitri 
Domkoi was jiroduced there in 1851, and Toms der Narr 
ill 1853. Die Sibirisclien Jdger^ written about the same 
time, was not produced. In Russia his success was so 
groat, and his fame liad already spread so far abroad, that 
on the advice of his jiatroness and Count Wilhorski he set 
out on a tour to convince foreigners of liis abilities. After 
a visit to Hamburg, he apiiearcd as conijioser, conductor, 
and pianist at the Gewandhaus at Lei])zig, and after 
furtluT travels he arrived for the second time in London 
in 1857, when at a J^liilharmonic (Concert he introduced his 
own concerto in G. In the following year he w^as in 
London again, having in the meantime been ap]X)inted 
Concert Director of the Royal Russian Musical Society. 
In 18(52 he founded the St Petersburg Conservatorium, 
of which for many years he remained the guiding spirit. 
In 18G8 he liegan again to travel in Germany, France, and 
England, and remained for some time in Vienna, whore ho 
introduced a large? number of his own compositions. Thence 
he went to Ameriita in 1872 and 1873, when he returned 
to Russia, and after a short rest set off once more on 
concert tours. In this manner the rest of his life was 
spent, until in 1885 ho began a series of historical recitals 
of immense interest, which he gave in most of the chief 
Euroiiean capitals. Ho died 20th November 1894. 

In addition to the works already named, Rubinstein left 
eorajxisitions in almost every known form. Among other 
of his oi)eras are Die Kinder der llaide, Feramoi's (holla 
J{oukh\ Nero, Der Diimon, and Die Makkabdei', this last 
|)erliaps more frequently played than all the others, the 
bane of Avhich is the lack of dramatic ijoiiit. On the 
subject of oratorio Rubinstein held original views, though 
his attempt to realize them in Moses and Christus -was not 
completely successful, while his efforts in Berlin and London 
to found a Sucrod Theatre failed entirely. All the same, 
he regarded his Christas as his greatest achievement The 
most familiar of his five symphonies are the “Ocean” and 
the “Dramatic.” He w^rote scores on scores of pianoforte 
works, trom complex concertos to the most commonplace 
salmstiicke ; abundance of concerted chamber-music ; and a 
number of songs and duets, which enjoyed some vogue. 
He also published several books, including his Reminis- 
cences and Die geistlieh/e Oper, What Dr Hanslick once 
said of Rubinstein is perfectly true, that “ people admired 
the Russian*s bold, jwwerful, occasionally even rough 
playing, without being won over in the least by his com- 
|)osition8.” As a composer Rubinstein is practically dead. 
His fame as one of the greatest of pianists, liis exquisite 
touch and perhaps his waywardness, will live in history. 

(r. h. l.) 


Ruby MInMp a district in the Mandalay division 
of Upper Burma, lying between the Bhamo district on 
the north, the Shan States on the east, Mandalay district 
on the south, and Kalta on the west Area, 1915 square 
miles; population (1891), 34,062; (1901), 87,815. In 
1898-99 it had 193 villages, which paid a revenue of 
Rs. 1,09,649. The district geographically forms part of 
the Shan plateau, and is to a groat extent a mass of hills, 
with a general north and south direction. Of a total 
acreage of 3,504,480 acres, only 7347 were cropped in 
1898-99. There were 2980 acres of current fallow, and 
the area remaining available for cultivation was 349,661 
acres; 118,296 acres wore under forest, and the remainder, 
747,068 acres, were uncultivable. The jxipulation in 1891 
was classifled as; Buddhists, 31,227; Hindus, 884; Ma- 
hommedans, 350; and Christians, 269. Kachins and 
Palaungs together probably outnum^red the Burmans and 
Shans, but there were no exact statistics. The total rain- 
fall in 1898-99 was 103*20 inches, taken at Mogdk. The 
highest shade maximum in that year was 83'', and 'the 
lowest temperature in December, 35" F. The he^quarters 
town is Mogok, which is reached by a cart-road from 
Thabeikkyin, 61 miles distant, on the Irrawaddy. The 
town stands in the centre of a valley, at a height of 4000 
feet above sea-level It is the centre of the ruby-mining 
industry. Population (1891), 5630; (1898), about 8000. 
The Ruby Mines Company employs about 40 Euro])eans 
and Eurasians in its works, which are situated at the 
north end of the town. The com])any has constructed 
a dam across the Yeni stream and set up an electric 
installation of about 200 horse-power, which pum|>s and 
lights the principal mine. 

RUd0ShoilYl| a town of Prussia, in the Rhine pro- 
vince, on the right bank of the Rhine, 19 miles by rail west 
by south of Wiesbaden, famous for its wine. It has three 
ancient towers, and an Evangelical (1855) and a Roman 
Catholic (1390-1400) church. Immediately above the 
town, on the Nicderwald hill (985 feet), stands the 
national monument (“Germania”), designed by Schilling, 
commemorative of the war of 1870-71. Population 
(1900), 4812. 

Rudinip Antonio StarabbOp Makuuis 

Di (1839 ), Italian statesman and Knight of the 

Annunziata, was born on 6th Aj>ril 1839 at Palermo. In 
1866 he was elected syndic of his native city, and dis- 
played considerable personal courage in queUing a separat- 
ist insurrection organized by the reactionary jiarty. The 
prestige thus acquired led to his appointment to the 
prefecture of Naples in 1867, and in October 1869 to the 
Ministry of the Interior in the Menabrea cabinet. His 
term of oflice was short, as he fell with Menabrea in the 
following December, and held no prominent position until, 
upon the death of Minghctti in 1886, he became leader of 
the Right, lilarly in 1891 lie succeeded his fellow-Sicilian, 
Crisja, in the premiership and Ministry of Foreign Affairs 
by forming a coalition cabinet with a part of the Loft 
under Nicotora ; but his administration proved weak and 
vacillating, its only important act being the renewal of 
the Triple Alliance for a period of twelve years. After 
an attempt to modify his cabinet, he was overthrown 
in May 1892 by a vote of the Chamber. Upon the 
return of his rival, Crispi, to power in December 1893, 
he resumed political activity, allying himself with the 
Radical leader, Cavallotti, whose defamatory anti-Crispian 
camjiaign he ojicnly encouraged. The crisis consequent 
upon t^ho disaster of Adowah (1st March 1896) enabled 
liudini to return to power as Premier and Minister of the 
Interior in a cabinet formed by the veteran Conservative, 
General Ricotti. He concluded peace with Abyssinia, but 
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endangered relations with Great Britain by the unauthor- 
ized publication of secret diplomatic correspondence in a 
Oreen-book on Abyssinian affairs. His internal policy 
was marked by continual yielding to Badical ])re88ure and 
by persecution of Crispi. Dissolving the Chamber early 
in 1897 in obedience to Badical dictation, and supporting 
Badical candidatures in the ensuing general election, he 
Augmented the influence of the subversive parties, and 
in^vertently paved the way for the outbreak of May 
1898, the suppression of which, nmnu entailed j 

consideraMe bloodshed and necessibxted the ])roc]amation I 
of a state of sie^ at Milan, Naples, Florence, and | 
Leghorn. Indignation at the results of his policy led to 
his overthrow in June 1898, when, in order to prevent the 
advent of his Conservative oj)ponents, he resigned ohico 
without i^rmitting Parliament to designate a successor. 
During his second term of office he thrice modified his 
•cabinet (July 1896, Decemte 1897, May 1898) without 
strengthening his political josition. In many resi)ecta 
Rudini, though leader of the Right and nominally a 
Conservative politician, proved a dissolving element in 
the Italian Conservative ranks. By his alliance with the 
Liberals under Nicotera in 1891, and by his understanding 
with the Radicals under Cavallotti in 1894-98; by his 
betrayal of his Conservative colleague. General Ricotti, to 
whom ho owed the premiership in 1896 ; and by his vacil- 
lating action since his fall from power, ho divided and 
demoralized a constitutional i)arty which, with greater sin- 
cerity and less reliance upon political cleverness, ho might 
have welded into a solid parliamentary organization. 

Rudok. Sec Tihkt. 

Rudolf (otherwise known as Basso Nouok and 
Gallop), a large lake of eastern equatorial Africa, form- 
ing the centre of an inland drainage system, occupying the 
southern part of the Abyssinian highlands and a jK)rtion 
of the great equatorial plateau. The lake itself lies 
towards the north end of the great East African rift valley, 
between the parallels of 2“ 26' and 5" N., while the meridian 
•of 36® E. runs down the centre of the northern wider part, 
the narrower southern portion l)ending slightly eastw’ard. 
The length along the curved axis is 185 miles, the maxi- 
mum width probably about 3r), and the area roughly 3500 
square miles. Its altitude is 1250 feet. Towards the 
aouth end it seems to be deep, but it is comparatively 
shallow in the north. Its winter is brackish, but drinkable. 
The country bordering the lake on almost every side is 
aterilo and forbidding, and the only {jermanent river which 
outers it is the Niaiiam or Omo, from the north. The 
southern end, for some 50 miles on the w’cst and for a 
longer distance on the east, is shut in by high cliffs — the 
•escarpments of a rugged lava-strewn country, which shoxvs 
Abundant signs of volcanic activity, great changes having 
been reported since 1889. In j)articular, the great volcano 
of Lubburua is said to have been destroyed lictwcen 1889 
And 1897 by a sudden explosion, and according to native 
report the lake contours have considerably changed wdthin 
30 years. Farther north, on the west side, sandy ]>lains 
Alternate with lines of low hills, the immediate shores (on 
which the water appears to have encroached in very 
modern times) being marked by spits of sand, which in 
places cut off lagoons from the main body of the lake. 
These are the haunt of great numlxjrs of water-birds. In 
3® 8' N. the dry bed of the Turkwell — in its upper course 
A large river descending the slopes of Mount Elgon — 
Approaches the lake, which seems, however, to receive no 
water from it at the present day. Near the north end 
mountains again approach the shores, the most prominent 
being Mount Lubbur, an extinct volcano with a w^ell- 
preserved crater, and a bold rocky escarpment below the 


summit At the extreme north-west comer a Wy some 
35 miles long (Sanderson Gulf) is almost stqArated from 
Uie rest of the lake by tw^o long points of land. On the 
eastern side, open arid plains, with few trees, occupy most 
of the northern country. Near the south end is the 
volcanic island of Elmolo, 10 miles long, and there are 
a few small islets near the middle point of the length. 
At the north end a level swampy plain is traversed by 
various arms of the lake and by the Nianam river. This 
river has been shown to be identical with the Omo, the 
course of which w^as long one of the most delated questions 
of African geography. Its northernmost feeders rise on 
the high plateau south of the Blue Nile, in 9® 10' N., and 
being swollen by other streams from the east and west, 
soon form a largo river running in a deej) wooded valley 
fianked on either hand by masses of high mountains. 
During its lower course it makes two considerable bends 
to the w'est before finally entering the lake as a deep 
stream a quarter of a mile wide. Ijakc Rudolf (previously 
known on the east coast by reix)rt) was discovered in 1889 
by Teleki, and has since b^n visited by Donaldson Smith, 
Bottego, Cavendish, Austin, and others. 

Authorities. — Ocographkal Journal ^ September 1896, A])ril 
1898, August 1899. — Von Hohnel. Mseoverp of Lakes Jiudolf 
and Stephanie. London, 1894. — Smith. Throuffh Unknov'n 
African ComUries. Ijondoii, 1897.— Neumann. JElcphantJf ant- 
ing in East EguaUtrial Africa. liondon, 1898. — Vannutklli 
and CiTEiiNi. J/Omo. Milan, 1899.— Welluy, *Tuixt Sirdar 
and Afenelik. London, 1901. jTn) 

RufIJi, a large river of German East Africa, entering 
the sea by a considerable delta, between 7® 45' and 8“ 13' {S. 
Its upper basin, wliich extends from north to south through 
over 300 miles, is drained by three main branches, wdiich 
unite to form the low'cr Rufiji. This receives no further 
tributary in a course of some 150 miles, so that liere the 
width of the basin is rod need to a minimum. Of the three 
upper branches, tlio two southern, the l.iuvegu and the 
IJlanga, though shorter than the northernmost (the Ruaha), 
carry a greater volume of water, as they come from a more 
rainy region, and by tbeir junction the Rufiji proi)er may 
be said to be formed. 

Tho Luvora rises in 10** 50' S., 35" 50' E., and Hows nortli -west 
in a wooded valley, generally narrow, and bordered by a broken 
country in great part uninliabited and covered with thin forf*.st. 
In its lower course it is a large stream — 100 to 150 yards wide. 

Tho Ulanga is formed by a number of streams dcsconding from 
the outer escarpment of tlie liigli jdateau wdiieli runs norlli-cast 
from the liead of Luke Nyasa, and in Uheho lieeomes 1)rolven up iii 
ranges of mountains. The most inqiortantheadsl ream, the IhilnKlye, 
rises in about 9“ 30' S., 34" 40' E. As a whole, the Ulanga valLy 
is broad, levtd, and swampy, the river running in a very winding 
course and sending off many diverging arms. It is iiaviga])]o 
throughout the greater jsirt of its course, having even in the dry 
season a general depth of 3 to 1‘J feet,, witli a wiillh 4)f 40 to 
120 yards. In April and May nearly all the streams overflow their 
banks and cover a great part of tlie plain. 

Just below tlie junction of the Luvegii and Ulanga, the Hufiji 
flows through a narrow pass by the Shuguli falls, and (jonlinucs 
north-east in a fairly straight course to tho junction of the Rnalia, 
in 7* 55' S. The most nunoto branches of the Ruaha rise, nortli of 
Lake Nyasa in tlie Livingstone mountains, and de.scend into a broad 
sun-haked valley, which seems b> belong to the East African 
systotn of rift valleys. Tlio united stream makes a widi* sweep tt» 
the north of the Uheho mountains, from which it receives various 
tributaries, finally flowing south-east and east to (he Kuliji. A 
little below the junction, the Rufiji is broken by tlie Pangani falls 
(37® 42' E.), but is thciiec navigable by small steamers to its della. 
The country on eitlier side is a generally level ])laiii, inundated, on 
the south, in the rains, and the river varies in width from 100 
to 400 yards, with an average current of 3 miles an hom. 'I’Jie 
main mouth of the river is that known as Simha Uranga, the bar 
of which can he cross«*d by ocean vessels at high water, hut all the 
branches are very shallow as the apex of the delta is aj»iJroacljcd. 
Saw-mills have been ostablislied on some of them, and niueh of the 
flelta is suited for rice-growing. . _ 

See Beakdall in Eroe. E.O.S., 1881. — Pff.il m J eiermaims 
MUUUungtn, 1886.— Prittwitz and Adams jii Mitl. am den 
Deutschen SchtUzgebieten, 1898.— PrOssincj, Jhid., 1901. 
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Rui^yy a market-town and parish of Warwickshire, 
England in the Eugby parliamentary division of the 
county, 80^ miles north-west of London by rail. In 1895 
the parish church was completed, by the addition of a tower 
with a spire and eight bolls, at a cost of XI 0,000. A free 
public library building was presented to the town in 1891. 
The books were furnished by the Eugby Institute, since 
dissolved. In 1895 the Eev. Herbert Armitage James, 
D.D., late principal of Cheltenham College, succeeded 
the Eev. John Pcrcival, LL.D. (late principal of Trinity 
College, Oxford), on his becoming bishop of Hereford, as 
headmaster of Eugby School. Among modern public 
buildiTigs are the munici^ial ofHces, and additions to the 
technical schools. Population of urban district and parish 
(1891), 11,262; (1901), 16,830: of parliamentary division 
(1891), 49,737 ; (1901), 66,221. 

Ruhia, a town and summer resort of Germany, partly 
in tlio duchy of Saxe-Weimar and partly in the duchy of 
Saxc-(Joburg-Gotha. It stretches 2^ miles along the valley 
of the lirb, in the Thuringian Forest, 8 miles south of 
Eisenach. Visitors are attracted by its natural surround- 
ings, its mineral and other l)aths, and by its whey and cold- 
water ** cures.’’ It has a staple industry in the manufac- 
ture of i)ipes, cigarette-holders, &c., and iron wares. In 
the Middle Ages this place, locally known as Dio Euhl, was 
famous for its armourers, subsequently for its cutlers. 
]*opulation (1900), 6581, of whom 3081 belonged to the 
Weimar jiart and 3500 to the Coburg-Gotlia imrt. 

Ruhrortf a towm of Prussia, in the Ehine province. 
It stands on tlic Ehine, at the confluence of the Euhr, 24 
miles by rail north of Diisseldorf, and is the principal 
shipping port for the coal of the Westphalian coal-field, the 


harbour extending 4^ miles along the river. In 1899 
the port was entered and cleared by 13,951 vessels of 
6,927,000 tons. Euhrort has iron-puddling furnaces, dye- 
works, tanneries, and brickworks. Popvdation (1885k 
9866; (1900), 12,407. 

Rukwai (sometimes also Eikwa and Hikwa), a. 
shallow lake in German East Africa, lying in a north- 
western continuation of the rift valley which contains Lake 
Nyasa. The sides of the valley here run in steep parallel 
walls 30 to 40 miles apart, from south-east to north-west, 
leaving between them a level plain extending from about 
7J“ to 8J“ S. This whole area was probably once covered 
by the lake, but this has shrunk, apparently within quite 
modem times, so that the permanent water occupies only 
a space of 30 miles by 12 at the south end immediately 
under the eastern escarpment In the rains it exteudf3- 
some 40 miles farther north, and the north end of the 
plain is likewise then covered with water to a depth of about 
4 feet The rest of the plain is a bare expanse intensely 
heated by the sun in the dry season, and forming a tract 
of foul mud near the lake shores. The principal feeder of 
Eukwa is the Saisi, which traverses a winding valley cut 
out of the high plateau between Lakes Nyasa and Tan- 
ganyika. The maximum depth of the lake is about 10^ 
foot Its water is very brackish and of a milky colour, 
from the mud stirred up by the wind. It contains great 
<|uantitios of fish. First seen from the north by Thomson 
in 1880, it lias since been visited by many travellers, 
lx)th British and German, including Johnston, Nutt, 
Wallace, Eamsay, Glauning, riilleborn, and Kohlschiitter. 

See especially P/w. 72. (7. ^S'., December 1890 ; GeographieaT 
Journal, June 1899 ; Mitteil ungen atis den DeuUchen Schutzgehieten„ 
1899, No. 4 ; 1900, No. 1. 


RUMANIA. 


UMANIA, a kingdom of the Balkan Peninsula, 
Ixmrided by Eussia on the north, the Danube on the 
south, Hungary on tluj west, and the Black Sea 
on the east (for detfiils, see JJiston/, below). 
The population in 1884 was 4,648,123, and in 
1899, 5,912,520, this giving a density of 117 jKir square 
mile. The excess of birtlis ovOr deaths in the five years 
from 1894 to 1899 was 370,205, but the average annual 
excess during the last quarter of the 19th century was 
43,609, which would iu forty years indicate a natural 
increase of 1,744,360 in the iwpulation; the actual in- 
cTcaso, however, according to the census returns, was over 
two millions, wliicli w'ould indicate that during tliat jieriotl 
some quarter of a million strangers settled in the country. 
Much of this increase is due to immigration of Jews from 
Galicia and Eussia. Of the total poinilation, 18*8 i)er 
cent, live in towns and 81*2 ixsr cent, in the country; 
50*7 iKsr cent, are males and 49*3 i3er cent, females; 
55 per cent, are unmarried, 38*6 per cent, married, 6*1 
lier cent, widows and widowers, and 0*3 jjer cent 
divorced. 

As i*egards nationality, there are Eumanians, 5,469,036 ; 
foreigners, 171,063; and nondescript (princiimlly Jews), 
272,241. 

The following table show^s the tliirty-two adminis- 
trative districts into which the country is divided, 
their resiJective populations in 1899, their area in square 
miles, and the number of inhabitants i^r mila The 
Dobnga, which comprises the districts of Constantza 
and Tulcea, is less thickly populated than the rest of the 
country. 


District. 

Area in 
Square Milea 

Population, 

1890. 

Inhabitants 
per Square 
Mile. 

Argesh .... 

1,712 

205,882 

120 

Tiacau .... 

1,583 

192,963 

125*9 

Botosliani .... 

1,215 

170,456 

140*1 

Braila .... 

1,682 

147,006 

89*5 

Buzeu .... 

1,877 

220,439 

117-6 

Constantza .... 

2,667 

135,0.50 

52*6 

Coviului (Galatz) 

1,143 

144,075 

126 

Dimbovitza 

1,334 

209,440 

157 

Dolj (Craiova) . 

2,532 

364,193 

143*8 

Dorohoi .... 

1,089 

1.58,605 

145*6 

Falciu .... 

852 

93,317 

109*5 

Gorj 

1,813 

169,324 

93*3 

Ilfov (Bucharest) 

2,231 

545,766 

244*6 

Jalomitza .... 

2,500 

187,198 

74-8 

Jassy .... 

1,205 

191,828 

159 1 

Mehedintzi (Turn Soverin) . 

1,910 

247,223 

129*4 

Mnsccl .... 

1,140 

118,458 

99*5 

Neamtz (Piatra) . 

1,543 

146,894 

93*1 

Olt 

1,090 

142,406 

133 

Prahova (Ploosti) 

1,800 

804,376 

169 

Patna (Focsaiii) . 

1,254 

150,410 

119*9 

Kamnic-Sarat 

1,262 

136,467 

108 

Roman .... 

807 

108,704 

134*7 

Ronianatzi .... 

1,767 

202,499 

114*4 

Succava .... 

1,319 

129,687 

98*2 

Tecuciu .... 

983 

120,026 

122*1 

Telooriuan .... 

1,808 

286,129 

130*6 

Tulcca .... 

8,3*29 

123,192 

37 

Tutova .... 

923 

115,786 

125*4 

Vaslui .... 

884 

109,856 

123*7 

Valcoa .... 

1,636 

1 189,865 

116 

Ylashca (Giurgevo) . 

1,782 

200,536 

i 116*7 


60,472 

5,912,520 

117 
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The principal towns are Bucharest, with (1900) 282,071 / 
inhabitants, of whom 43,274 are Jews ; Jassy, 78,067, with 
39,441 Jews; Galatz, 62,678, including 13,970 Jews; 
Braila,58,392, with 10,811 Jews; Craiova, 45,438 ; Ploesti, 
42,687 ; and Botosani, 32,193, of whom 16,660 arc Jews. 

The government of Rumania is a hereditary and con- 
stitutional monarchy. The constitution of 1866 was modi- 
CoatUtw 1884. All citizens of full age, 

Hwmttd paying taxes, are divided into three electoral 
govern^ colleges, classed according to wealth, ^losition, and 
education. The first and second colleges, and 
in the third college those wlio can read and write and 
have an income of £12 from land, vote directly, as also 
do the village priests and schoolmasters ; but the residue 
of the third college vote indirectly, i,e., every fifty indirect 
electors select a delegate, who votes along with the direct 
electors. The Senate is elected by the first two colleges 
only. The Senate, consisting of 120 members elected 
for eight years, includes the lieir-ajiimrent, eight bishops, 
and four members elected by the universities of Jassy 
and Bucharest. The Cliaml>er of Deputies consists of 
183 members, elected for four years. Both senators and 
deputies must possess certain qualifications, and are ^mid. 
The executive is vested in a council of eight ministers, the 
president of which is Prime Minister. The ])enalty of 
death has been abolished, except for military offences in 
time of war. 

The Julian calendar is used in Rumania, which, since the 
year 1900, is 13 days behind the Gregorian, which latter 
is employed in the railways and in the administration of 
}K>sts and telegraphs. 

For administrative i)urposcs tlio country is di\dded into 
32 districts (see ro/mlation\ of which Wallachia contri- 
butes 17, Moldavia 13, and the Dobruja 2. Each 
district (judete) has at its head a prefect, who 
is assisted by an elected council. The districts 
are divided into subdistricts {plan)^ administered by sub- 
prefects, and each of these contains a certain numlier of 
communes, governed by a communal council, who elect 
their mayor, subject to confirmation by the Government. 
There are mayors and municipalities in all the large towns, 
and very heavy octroi duties, which provide the means for 
municipal administration. Rumania is one of the most 
bureaucratic countries in the world, and sjiends annually 
half a million sterling, or more than one-fourth of its 
entire budget, on the personml of the public services, ex- 
clusive of the anny and the employ (5s of the State railways. 

The judicial department is entirely indeijendent of the 
executive, and the judges are irremovable. The judicial 
hierarchy comprises, first, a Higli Court of Appeal 
^ casaation), at Bucharest ; four Courts of 
* Ap})eal, at Bucharest, Craiova, Galatz, and Jassy ; 
courts of first instance in each district; subdistrict tri- 
bunals (justices of the peace); and communal tribunals, 
composed of the mayor and two assessors, who liave juris- 
diction in minor coses. There are also commercial tribunals 
in the largo towns. Legislation is based on the Code 
Nai)ol^on, and in all criminal cases the judges are assisted 
by a jury. On the whole, justice works well, although 
sometimes very dilatorily. 


Crime is ayquirently on tlio decrease. In 1893 there were 4693 
persons imprisoned for varions misdemeanours, whilst in 1897 there 
were only 2573 admissions. The average number for the last thirty 
years of the 19th century was 3964. Out of a total of 40,249 
prisoners that y)assed through the prisons during the last five years 
of that i)eriod, no less than 14,343 were sentenced for murder and 
murderous assaults. Of these prisoners, only 18,055 knew how to 
read ; of 70,702 prisoners in the ordinary gaols, 13 J per cent, were 
illiterate. In addition to the ordinary prison institutions oi 
civilized countries, there are worksho])s in the central prisons, 
where the men receive payment for their labour, of which, how- 
ever, the State takes a percentage. 


As regards religion, the population of Rumania is divided 
(1900) as follows : Orthodox (Greek), 5,408,743 ; Catholics 
and Protestants, 168,276; Mahommedans, 43,470; 
Armenians, 6598; Jews, 269,015; others, 16,148. 

The Catholics are principally found in Bucharest and in the 
districts of Roman and Bacau; the Mahommedans almost 
exclusively in the Dobrtga; and the Jews in Bucharest, 
Braila, Galatz, Jassy, and the districts of northern Mold- 
avia. It is estimated that the Protestants number about 
13,000. The Zingari or Gyjwies, who formerly numbered 
about 200,000, are now mostly incorporated in the Orthodox 
community. 

The number of Orthodox churches in Rumania is 6787, 
of which 218 are kept uj) by the State, 5909 by the 
communes, and 660 by private individuals and pious 
foundations. The Roman Catholics liave two bishops, 63 
churches, and 80 priests ; the Protestants, 1 2 churches and 
19 clergymen; the Armenians, 16 churches; the Jews, 305 
synagogues ; and the Mahommedans, 260 mosques. 

The Rumanian Ghurdi is autoc^cithalous, but holds the same 
dogmas as the Orthodox Greek Church. It is administered by a 
Holy Synod, composed of tiie bishoyts of tho eight dioceses. 
Its president is tho archbishoy) and metropolitan of Hungary- 
Walfachia, primate of Rumania ; the other members are the 
archbishop and metropolitan of Moldavia (resident at Jassy), 
the bishops of Ramnicu-Valcea, of Roman, Humi, llusi, Curtea 
d'Argosh, and the Lower Danube (Galatz). There are also eight 
bishoy>s in parlihus^ coadjutors of the above. The nictroy>olitai)8 
and bishops are elected by the Senate and Chamber of Deymties 
sitting together ad hoc.; the former must be selected fiom tho 
bishops, and the latter from the bishoy)3 in jairtibus. These, in 
their turn, are selected by the Minister of Public Worsliip irom 
lists prepared by the Synod. TJie clergy are divided into two 
classes, the “Kalugari” or monks, and the secular clergy, W'ho 
many l)efore taking orders. The Kaliigari only a!'« eligible for tho 
higlier dignities of the Church. Monasteries abound. 'J'ljcre are 
no loss than 168 scattered tlirougboiit the country, priijcij»ally in 
the mountainous districts, which shelter M29 monks and 2709 
sistera. Many monasteries have, however, ceased to be inhabited, 
and 1ia\e l)ecome, simte tlie contiscatioii of their yu'opcrty (owing to 
flagrant abuses) in 1864, simyde churches, institutions, or even 
yuisLns. The monasteries of Moldavia and Wallachia ditlor materi- 
ally from ihow of western Euroiw. They are, generally sj)eaking, 
yiercluKl in inaccessible places and strongly fortifled, and served in 
troublous times as harbours of refuge to the inhabitants, or as 
rallying y)oints to demoralized tiooy)s. The yjroyierty held by 
the monasteries prior to 1864 amounted to moie than six million 
aer( 38 , the greater part of which has been utilized in the formation 
of a yMUusant proprietary (see llistvnj). 

Primary eel ueation is comjwlsory and free from tlic age of 7 to 11, 
but only 17*3 y>ercent. of the population can read and write. In 
tho urban districU, indeed, the y)ro])ortion is 42 jier £^ticatlon, 
cent., but in the rural it sinks as low as 11-5 |)er cent. 

Secondary education is yirovided for in the. lyceesaml gymnasiums for 
l)oys, anrl in the secondary day-schools for girls, and higher educaiiun 
at the universities. Both secondary and higher education are given 
gratuitously. In 1900 for ywimary rural education there were 22 
hoys’ schools, 22 girls’ schools, and 3213 mixed schools, with 3261 
masters and 817 mistresses, ediieatiiig 220,410 sc.liolars, of whom 
185,094 were boys and 35,316 girls. These estahlishmcnts c^ost 
tho State about £200,000 per annum. For y^rimaiy urban educa- 
tion there were 386 schools, with 605 masters and 728 mistrossos, 
educating 46,834 boys and 31,029 girls, at a cost of about £170,000 
iier annum. The institutions for secondary education arc .shown 
below ; — 


ATa/e. 


13 Classical lyc^es . 

HI »» gynmasiuins 

11 Re.al lycc^es and gymnasiums 

5 Clergy sc^hools , 

7 Normal sediools . 

Professors. 

. 47/ 

356 

190 

95 

121 

Scholars. 

7322 

4591 

1887 

644 

680 


1242 

15,127 

Female, 

16 Professional schools . 

9 Secondary day-schools 

3 Normal schools . 

l’r()fe«sor8. 

MO 

1.k5 

107 

Scholars. 

M29 

1733 

680 


102 

3842 


s. vTir. 

-~40 
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To the above fiffures should be added 1623 boys and 1952 ^Is who 
follow the seconwiry course of instruction in private instatutions. 
The total cost of secondary education is about £240|000 per annum. 
There are also commercial schools, schools of arts and crafts, and a 
school of agriculture intended for preparation for university studies. 

For higher education there are two universities, one at Bucharest 
(founded in 1804) and the other at Jassy, each having faculties of 
literature and philosophy, law, science, and medicine ; at Btmharest 
there are, besides, faculties of theology and pharmacy. The Uni- 
versity of Bucharest has 90 professors and 2141 students, of whom 
79 are women. At Jassy there are 60 professors to 423 students. 

The budget of the Minister of Public Instruction, which tripled 
during the iieriod 1870-1900, amounted for 1902-03 to a fraction 
under one million sterling, or nearly one-eighth part of the total 
expenditure of tlie country. Of this sum £8000 only is covered 
by students’ fees (for board). The higher education, however, has 
produced what has been aptly termed a ‘‘ proletariat intellectuel,* 
containing hosts of candidates for ollicial employment, and has 
formed ** anarchical, demagogic, and revolutionary elements," which 
have been of no profit to the country. It is seriously proposed, 
while continuing to give free education in the primary schools, 
that pupils attending the secondary scdiools and the universities 
should pay at least some portion of the cost of their instruction, 
as is the case in other countries. 

The public debt, incurred between 1864 and 1900, amounted on the 
Ist April 1901 to £57,957,662. Almost the whole of the public 
PI debt has been contracted abroad, mostly in Germany. 

’ It is calculated that half the existing debt will be 
redeemed by 1930, but it may be noted that the interest on the 
debt has increased by nearly 1 million .sterling since 1894. 
Although this debt is very large in comparison with the resources 
of the country, none of it is due, as in so many other countries, to 
actual war. Prej»aratioiis for war and for national defence have, 
however, absorbed in all £10,640,000 of the public debt; some 
6J millions has gone to making good budget deficits, and smaller 
sums have been spent on various public objects other than public 
works, it being these last whi(ih have absorbed by far the large.st 
portion of the debt — 33^ millions sterling. 

The following table shows the rapid and stea<ly increase of 
revenue and expenditure between 1872 and 1896, arranged for 
purpose of comj)arison in periods of five years. The State, as a 
result of this somewhat prodigal expenditure for so small a 
country, owns and itself works the ciitiro railway system, the 
docks and elevators at Galatz and Braila, and a small lleet of 
merchant steamers. It has also the entire monopoly for the sale 
of tobacco, salt, playing*<?ards, matches, gunpowder, and cigarette 
pape.r. In an almost purely agricultural country like Rumania, a bad 
ijarvest entails an extraordinary falling olf in its general revenues. 
This was bitterly felt in the budgets for 1899-1900 and the follow- 
ing year, and in 1 900 the Oovernineiit had to raise a fresh loan of 
7 millions sterling to meet the dillic-ulties of the situation directly 
occasioned by the bad harvest. One of the conditions of the loan 
was that no further loan should he raised for a jieriod of live years. 


Years. 

Utivcnue. | 

Expenditure. 


£ 

£ 

1872-76 

. 17,517,956 

17,588,676 

1877-81 . 

. 24,778,500 

24,490,428 

1882-86 . 

. 26.332,424 

26,486,188 

1887-91 . 

. 32,603,184 

31,926,734 

1892-96 . 

. 31,975,940 

32,100,780 


The debit sides of two budgets, as given below, wdll show the 
nature and increase of public expenditure in the course of the 20 
years 1880-1900 



1880-81. 

1890-1900. 

Interest on public debt 
Ministry of War 

„ of Public Instruc- 

tion 

,, Finance 

,, Interior 

,, l^blic Works 

„ Justice 

State Domains . 

Foreign Office . 

Council of Ministers . 

£ 

1,869,448 

991,555 

415,424 

459,008 

368,490 

312,133 

168,549 

58, *735 
1,210 

£ 

3,430,299 

1,837,213 

1,138,748 

1,096,817 

742,099 

227,283 

267,930 

285,580 

71,866 

2,852 

Totals . . 

4,644,552 

9,100,737 


The estimated expenditure for the year 1902-03 amounted to 
£8,740,000, of which the larcest item— £3,457,000-— was required 
for the interest on the deot, the Ministry of War claiming 
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£1,500,000. The estimated revenue included £2,260,000 from 
indirect and £1,744,000 from direct taxation, and a little over 
2 millions from State monopolies. Of the receipts from direct 
taxation, two-fifths are produced from the land tax, and the 
remainder, in nearly equal proportions, from road taxes, spirit 
licences, taxes on professions, and a tax of 5 per cent, on all salaries. 
Of the receipts from indirect taxation, customs produce about 
three-eighths, the tax on spirits and beer a somewhat smaller sum, 
the remainder being made up by stamps, registration fees, and 
taxes on sugar, potiHueum, and vineyards. Among the State mono- 
polies, the sale of tobacco produces £1,620,000 ; salt, £300,000 ; 
matches, £120,000; cigarette paper, £60,000; and the river 
transport service, £100,000. 

Conscription is in force, and the annual contingent of all recruits 
numbers some 36,000 men. In time of peace the army consists 
of four complete army corps, with headquarters at Anny 
Craiova, Buonarest, Jassy, and Galatz, witn an indc- 
pendent division in the Dobrudja, and a separate cavalry division 
with headquarters at Bucharest. The infantry consists of thirty- 
five regiments, on partly a permanent and partly a xiou-|)ermanent 
footing, and of six oattalions of chasseurs {vencUori). The cavaliy 
is similarly constituted to the infantry. There are six regiments 
of hussars (roshiori) and eleven territorial (calarashi) regiments. 
The artillery is divided into twelve regiments, and consists of 52 
field, 8 horse, and 1 mountain batteries in time of peace ; in war 
there are tw'cuty additional field batteries. There are also two 
regiments of fortress artillery, and well-organized ammunition 
columns. Of engineers there are two regiments. In time of peace 
the permanent embodied force consists of 59,000 officers and men 
(in addition to an equal number of non-pennanent troons, who are 
called out for short periods only), 11,350 borsefi, ana 390 guns. 
The war footing of the active army is : infantry, 130,341 officers 
and men ; cavalry, 14,297, with 13,044 horses ; field artillery 
(including ammunition columns), 19,432 officers and men, 19,242 
horses, and 494 guns ; fortress artillery, 4000 officers and men ; 
various (marines, engineers, pontoon train), 20,760 officers and men 
and 12,000 horses— total, 189,780 officers and men, 44,286 horses, 
and 494 guns. It is estimated that the militia should finally 
furnish an additional force of 100,000 men, but up to 1900 this 
branch of the service was not completely organized. The arrange- 
ments for mobilization are very complete, and tlio anny is niain- 
tainod in a high state of efficiency. The ordinary war budget for 
1898-99 was £1,815,213, in addition to £800,000 voted for extra- 
ordinary ex|>cnditure. Rumania possesses an extensive, elaborate, 
and very costly system of defensive works, designed by the famous 
Belgian engineer General Brialmont, and completed at a cost 
(induding armaments) of more than four millions sterling. The 
Sereth lino, commenced in 1889, extends over a front of 45 miles, 
from Galatz to Foesani, and is intended to cover an army defend- 
ing the country from a Russian invasion. The Bucharest fortificA- 
tions (commenced 1885), consisting of 18 detached forts, with the 
same number of intermediate batteries, lie around the city on a 
circle of about 7 miles radius. 

The navy is insignificant. Among the 19 small veasels, manned 
by 113 officers and 1993 men, are, iiowever, 6 first-class torpedo 
boats. 

The chief mineral wealth consists of petroleum and salt. 
Petroleum exists in largo quantities in Rumania. From Turn 
iSeverin, on its western border, the petroleum zone ^^^pg^ucilon 
be traced at the foot of the Carpathian Mountains, 
skirting them in their course through the inauttry: 

toivards Bukovina and Galicia on the north-east. 

Along the whole length of the zone mentioned may bo 
seen primitive workings in the shape of comparatively shallow 
band-dug wells. From 1873 the industry fell off considerably, 
probably on account of the American oil-field discoveries. In 
1895 modifications were introduced into the mining laws, and a 
new stimulus given to the industry that had gradually been reviv- 
ing, and from that date we find an ever-increasing development. 
It is claimed for Rumanian petroleum that the raw’ product contains 
14, 15, and 23 per cent, more pure oil than American, Galician, and 
Caucasian oils respectively. In July 1898 there were in the four 
princiiial petroliferous districts 


BoriDK^s. Hand Wells. 




Non-Pro- 


Non-Pro- 


Productive. 

ductive or 

Productive. 

ductive or 



being Bored. 


being I>ug. 

Dimbovitza 



115 

40 

Prahova . 

42 

45 

400 

450 

Buzeu 

4 

10 

90 


Baoau 

40 

8 

840 

120 

Totals . 

86 

63 

945 

620 
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The production in these same districts which in 1895 only 
reached 14,600 tons, amounted in 1897-98 to 134,180 tons, of 
which 93,382 tons were refined in the country — 19,511 tons 
were exported, and 21,291 tons of residue were employed as com- 
bustibles. In the last year of the century the output amounted 
to 224,760 tons, of which 75,879 tons were exported. 

The rock-salt strata are of largo extent, reaching from the district 
of Suceava, in northern Moldavia, to the district of Gorj, in 
Wallachia, and attain a thickness in some places of 1000 feet. 
The production since 1875 has been : — 



Production. 

Export. 

1875 . 

70,283 tons. 


1880 

73,410 „ 


1885 

83,340 „ 

23,612 tons. 

1890 

107,971 „ 

34,113 „ 

1895 

98,807 „ 

39,290 „ 

1898 

112,660 „ 

30,045 „ 


The export is practically confined to Bulgaria, Sorvia, and Russia 
There is no doubt very varied and considerable undeveloped min- 
eral wealth in the county, but it was long before any serious 
attention was paid to it. The Mining Law of 1895 has, however, 
been the moans of attracting foreign capital and foreign specialLsts, 
and it may be confidently expected that at some no very distant 
period the wealth now produced above ground by agriculture, 
forests, vineyards, pasture, flocks, and herds will be largely supple- 
mented by umlerground riches. 

The. total superficies is 32,302,080 acres, suMivided as follows: 
— 40*82 i)er cent, is arable land, 25*76 per cent, is waste, 19*73 per 
. cent, forest, 7 *92 per cent, natural pisture, 4 *28 per cent. 
cSim *^rtificial pasture, 1*06 per cent, vineyards, and 0*43 per 
® cent, plum orchards. 

The accompanying table gives the mean annual area under cul- 
tivation, the produce per acre, and the total amount of the princifsil 
grain crops producea, calculated from the returns of five years, 
from 1894 to 1898; also the out>turii of 1899, when, owing to 
drought, there was almost a complete failure of the crops : — 



Surface sown. 
Acres. 

Yield in 
Bushels per 
Acre. 

Total Yield 
in Bushels. 

Totol Yield, 
1890. 
Busiiels. 

Wheat . 

3,618,846 

15*12 

54,718,403 

25,258,476 

Rye . 

505,605 

16-81 

8,073,100 

1,926,925 

Barley 

1,49.5,267 

15*89 

23,638,985 

4,402,475 

Oats . 

690,762 

17*36 

12,092,680 

6,062,100 

Maize 

4,708,282 

14*34 

67,534,499 

26,873,893 

Raposced . 

108,241 

11*56 

1,299,655 

440,825 

Linseed 

67,161 

8*69 

585,055 

33,275 

Millet 

191,800 

8*36 

1,604,658 

3,067,754 

1,641,686 

Beans 

308,059 

9*95 

224,069 


Roughly speaking, about one-half of the cereals produced is 
employed in home consumption, whilst the other half is exported 
to foreign countries. 

The vineyards have not been spared by the phylloxera, which 
made its first appearance in 1882, and develop^ seriously in 
1 884 ; but they are recovering from its effects, and the acreage 
under vines has risen from 126,000 acres in 1865 to 343,800 
acres in 1898. The wines produced in the mountainous and 
hilly districts arc greatly superior to those of the jdains : they 
contain more alcohol and less tannin, and although slightly 
more a<jid, have a superior flavour. The W»st known vinoyanfs 
are those of Cotnar and Socala (near Jassy), for white wines; 
Nicoreshti (Teeiiciu), Odobeshti (Putna), Dealu Mare, Drancea, 
and Dragashani, which mostly produce red wines. The grape 
harvest varies enormously in different years. In 1865 the acreage 
under vine cultivation was only 236,910 acres, yielding 14,080,300 
gallons ; the production has now risen to 99,000,000 gallons. 

In 1897 horses numberad 670,909 ; donkeys, 5214 ; mules, 247 ; 
horned cattle, 2,138,315 ; sheep, 6,847,825; goats, 286,876; and 
swine, 1,079,322. Of the three divisions, Wallachia, Molda\ia, 
and Dobruja, the first is by far the most prolific of live stock, 
particularly sheep. Comparing these figures with similar returns 
of 1890, it appears that in seven years the numl^er of horses has 
increased 11 per cent.; sheep and goats, 37 per cent.; swine, 14 
per cent.; and that the number of homed cattle has fallen off 
18 per cent. 

Rumania is very rich in forests, which cover over 5,000,000 
acres, or more than one-sixth of the country. Two-fifths are the 
property of the State ; about one-half belong to private indi- 
viduals, and the remainder to private establishments and the 
Crown domains. The net profit derived by the State in the year 
1898-99 was about £100,000, f.e., about one shilling per acre. In 
the Crown domains forest schools have been established for the 
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more scientific working of the forests, and it is to bo hoped with 
more profit to the State. 

About 139,000 acres are under plums, the produce of which is 
chiefly employed in the manufacture of Umca^ an ardent spirit 
much in vojgue among the peasantry, the consumption of whkh 
is very considerable on the numerous ritual holidays of the Greek 
Church. The annual out-turn of this spirit is about 10,248,480 
gallons, and in 1892 32,000 gallons were exported. 

The fisheries extend over a vast area, comprising the whole of 
the delta of the Daiiulie between the Kilia and St George branches 
of the river, as w'cll as the Danube itself and adjoining g., . . 

lakes, and the Black Sea littoral. The Government 
in 1895 introduced a close time, besides other measures, for the 
preservation of the fish. Since then the fishing indubtry has 
revived. The import of fish rose from 5981 tons in 1894 to 7583 
tons in 1895, but by 1898 had dropped to 4238 tons. The export 
of fish rose steadily from 1315 tons in 1894 to 6562 tons in 1898. 
The fish exported consist principally of salted sturgeon (found in 
the vicinity of the Danube mouths, especially at that of St George, 
from which large quantities of excellent caviare are extracted), 
sterlet, and carp. The revenue from the State fisheries amounts to 
about £100,000 annually. More than half of the fish exported 
goes to Austria-Hungary. 

Up to the }»assing of a law in 1887 for encouraging national 
industries, Rumania W'as essentially a non-manufactiiriiig country, 
but since that date much luogress has been made. The „ 
law provided that any one undertaking to found an 
industrial establishment with a capital of at least **^^®'**- 
£2000, or employing at least 25 workmen (of whom two-thirds 
should be Rumanians), should be admitted to certain substantial 
lienefits, including the grant of about 12 acres of State land, 
exemption lor a term of years from all direct taxes, freedom from 
customs dues for mac.hincry and raw material importc»l, exem})tion 
from road taxe^, reduction in cost of cai’ringe j) 1 iiiaieriaJs on the 
State railways, and i)referential rights to tlic supply of manu- 
factured articles to tlic State. Up to the end of February 1891 
the number of firms which had been admitted to the l»cnefit of 
this law was 84, with a total ea]>itai of about one million sterling. 
By the end of the century factories bad increased to 178, and the 
capiUd invested to dose upon three millions sterling. 

Among tlic princij)al ijidustrial cstiiblishmcnts of Rumania arc 
flour-mills, of which there are (1900) 7500 snmll local mills, besides 
86 mechanical mills, of which 20 are larg(5 establisbmt'iits (capital 
invested, £640,000), w*itb a collective outjmt of 2200 tons a day. 

There arc 43 largo distilleries, each employing over 200 bands, 
besides many small stills. In 1898-99 the output of the 19 
breweries in the country w*as 2i million gallons. 

The introduction in 1895 of the system of Government bounties 
caused a groat devolopiiiont in the production of sugar, and there 
wore in 1900 six large fiix tories at w'ork. More Ilian half a million 
sterling has been invested in this industry. In 1892, 2500 aiTes 
only were under beetroot cultivation. In 1900 the area had 
increased to 30,720 acres. 

There are 3 meat-preserving and 3 vegetable-preserving factories, 
7 starch, paste, and biscuit factories, cement and lime factories, 
brick and basalt W'orks, mechanical joinery w*oiks, 5 large glass 
factories, and 5 paper an<l 3 cardboard mills. 

The production of clicniicals and by-jirodiuits lias iiuTcascd from 
3000 tons in 1886 to 11,700 in 1898, wliiJe in the same interval 
the out-turn of vegetable oils lias inercased from 1900 to 3015 tons. 

Rumania now possesses 7 iron foundries, besides factories for 
machines and various kinds of iron-work. 

There has been considerable development of the textile indus- 
tries, while domestic industry is still wid. sjircad. Tanning and 
leather-work is also growing in importance ; but the w'ood indus- 
tries are the most important of all briinedies of industry, and give 
employment to thousands of hands. Ther e are 12 laige saw-mills, 
tuniing out annually 25,000 waggons, jointly w'ortli £600,000; 
much of wdiich, mostly deal planking, finds its way by sea to 
Rotterdam and up the Rhine. 

The great bulk of the exports consists of ccn'iils ; but <>1 her 
Important articles are animal products (wool, hi'b's, &(•.), timber, 
salt, wdne, and brandy (made princii»ally from cereals 
and plums), and of late years there has been a rapifl 
development of the production and export of Hour and petroleum. 

Th« following table show\s the value of the inqiort and export 
trade of Rumania since 1876 : — 


Year. 

Imports. 

Kxporta 

1876 . 

1886 . 

1896 . 

1898 . 

1900 . 

£ 

6,637,340 

11,7.59,892 

13,616,916 

15,596,337 

8,463,439 

£ 

9,410,2.50 
10,221,888 
12,962,266 
11,327,262 
' 11,200,017 


RUMANIA 
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The principal imports are textile j^oods, metals, and metal-work, 
anoh as railway material and agrioultural machinery, coal, &c. 
The following table shows the value of the principal articles 
exported and imported in the years 1887, 1897 ; the latter year 
may be considered as a good average year botli for exports and 
imports : — 


ExfiorU. 

Farinaceous products and their derivatives 
Fruits, vegetables, and other plants 
Aniin^ products 
Textiles . 

Timl>er 
Live animals 

Mineral combustibles, Ac. 

Hidt'S and leather 
Wine and alcohol 
Metals and metal-work 
Dyes, tannins, colours, Ac. 

Carriages, carts, Ac. . 

Paper, cardboard, Ac. . 

Imports, 

Farinaceous products and their derivatives 
Animal products 
Textiles 
Timber 
Live animals 
Mineral combustibles 
Hides and leather goods 
Metals and metal-work 
Dyes, tannins, colours, Ac. 

Carriages, carts, Ac. . 

Paner, cardboard, Ac. . 

Colonial products and fruits 
Minerals, glass-ware, Ac. 

Oils, fats, wax, Ac. . 

Chemicals, Ac. . 

Indiarubbor, guttapercha 
Preserves and confectionery 


Thousandiiof Founds 
Sterling. 

1887. 

1897. 

8560 

7200 

240 

588 

104 

160 

192 

100 

164 

264 

232 

92 

64 

88 

104 

60 

660 

104 

84 

72 

4 

4 

4 

... 

8 

4 

120 

200 

160 

220 

5520 

6000 

240 

228 

16 

108 

160 

400 

720 

640 

2120 

2960 

120 

280 

412 

64 

480 

240 

1040 1 

840 

640 

300 


280 

120 

220 

80 

120 

64 

132 


The following table shows the relative values of Rumanian trade 
with foreign couiitri('.s, in percentages of the total value, which is 
also given, in the years 1889 and 1898 : — 


Country. 

1889. 

1898. 

Imports from 

United Kingdom . 

27*80 

19*55 

Austria-Hungary . 

18-42 

27*97 

Germany .... 

29*42 

28*55 

France 

8*92 

6*62 

Belgium .... 

5*25 

3*62 

Other countries 

16*19 

13*69 

Total value . 

Eiqyortti to 

United Kingdom . 

£14,717,768 

£15,596,337 

52*89 

15*33 

Belgium .... 

13*31 

82*32 

Austria-Hungary . 

5*54 

30*22 

Italy 

8*44 

7*08 

Turkey 

2*18 

8*60 

Germany .... 

5*31 

3*20 

France 

4*37 

2*25 

Other countries 

7*96 

6*00 

Total value . 

£10,966,685 

£11,827,262 


The value of the trade between Groat Britain and Rumania has 
varied greatly : in 1881 the value of the imi)orts from Great Britain 
was £2,020,880; in 1889, £4,084,444 ; in 1895, £2,869,359 ;in 1899, 
£2,401,662. The ox]x>rts to Great Britain amounted in 1881 to 
£3,289,082; 1889, £5,622,040; 1890, £6,455,420; 1896, £3,014,520; 
1898, £1,498,864, but only £422,751 in 1899. The principal 
im|K)rta from Great BritaiTi arc tissues and textiles, coal and coke, 
machinery and metal goods. 


Exports of cereals from Rumanian Danube ports through Sulina 
have been as follow in quinquennial periods 1875-99 : — 



1876. 

1880. 


180a 

1396. 

1899. 

Wheat . 
Barley . 
Oats « 
Rye . 
liaise . 

Quarters. 

1,839,682 

746,792 

88,770 

128,706 

034,686 

Quarters. 

1,286,268 

1,219,406 

117,216 

270,049 

1,216,410 

Quarters. 

1,383,234 

1,141,450 

266,002 

608,141 

2,878,140 

Quarters. 

4,666,864 

1,210,197 

66,867 

466,879 

8,642,986 

Quarters. 

6,686,740 

1,628,889 

84,746 

1,888,160 

1,618,021 

Quarters. 

070,470 

646,786 

204,861 

848,894 

8,074,874 

Totals* 

8,267,476 

4,261,831 

6,002,167 

10,402,023 

10,800,768 

6,224,160 

Flour . 

Tons. 

8090 

Tons. 

10,280 

Tons. 

10,494 

Tons. 

9007 

Tons. 

23,688 

Tons. 

22,262 


* Including other oereals not specified. 


By the Berlin Congress of 1878 and a special conference of 1883 
the Danube is regarded as an international waterway from its 
mouth to the Iron Gates, and the interests of the 
several countries are specially provided for. In 1898, 

1419 vessels of 1,476,119 tons cleared from Sulina, 446 of 
694,778 tons being British ; 190 of 174,607 tons, Greek ; 126 of 
156,150 tons, Austro-Hungarian ; 72 of 87,588 tons, Italian ; 224 
of 62,455 tons, Turkish ; 188 of 59,989 tons, Russian ; 48 of 
43,263 tons, Rumanian ; 33 of 41,593 tons, French ; and 25 
of 80,205 tons, German. Further information about the naviga- 
tion of the Danube will bo found under that head. 

Jtailimya , — ^Tho tirst railway line between Bucharest and Giur- 
gevo, a distance of 45 English miles, was constructed in 1866-69. 
By 1874, 636 miles were open ; by 1884, 994 miles ; 
and by 1899, 1932 miles. As will 1^ noticed under " 

Finance^ the entire railway system is owned by the 
State. The tobil amount actually expended on railways has been 
£28,705,082, including the construction of the bridge over the 
Danube at Oernavoda, which cost £1,375,480. The total revenue 
from the railways amounted in 1898 to £2,170,056, the working 
exiKiiises £1,545,345. The railways give employment to 6.559 
permanent officials, and to 13,570 plate-layers, navvies, Ac. The 
number of passengers carried by rail in 1898 was 5,779,090, while 
the merchandise carried amounted to 47,786,888 tons. 

The railway system consists of a main central line cariied from 
Succava, on the frontier of the Austrian province of the Bukovina, 
and imssing south through the whole length of Moldavia, and west 
through Wallachia to the Austrian frontier at Vcrciorova, with 
branch linos extending on the one side up the lateral valleys of 
the Carpathians, and on the other to Jassy, Galatz, and other large 
tr)wns on the Danube. Jassy and Galatz are also connected by a 
direct lino. Besides the above-mentioned points of junction, the 
Rumanian system is connected with that of Hungary at J^redeal 
and at Palanka, with the Russian system at Ungheni, and with 
the Bulgarian at Riistchuk by a steam ferry. Anotlier line through 
the Dobriija connects the Rumanian system (by moans of a magni- 
ficent bridge over the Danube at Ceruavoaa) with the rising 
port of Oonstantza (formerly Kustenji) on the Black Sea, where 
extensive harbour works are now in progress. 

JtoadH . — There are roads throughout the couiitiT of varying 
degrees of (|uality, and aggregating about 12,000 miles in length. 
In 1897-98 £170,000 was spent in rcj^aiirs to roads and bridges. 

Rivera avd Canals , — The Danube is navigable for vessels draw- 
ing 9 feet of water, fi*oin the Iron Gates above Turn Severiii down 
to Braila, and from thence to the sea at Sulina for vessels draw- 
ing from 18 to 20 feet (see Danubb). Rumania possesses no 
canals, but rafts of timber are brought down many of the streams 
whicli rise in the Car|>at}iians and foil into the Danube ; and the 
Prnth is navigable for vessels of light draught for a distance of 
some 300 miles from where it enters the Danube at Roni. 

Since 1890 there has been a very large devolopmont in the 
telegraphic and telephonic system of Rumania. 

Icu^h of telegraph wire is about 4000 miles. The fol- 
lowing figures speak for themselves : — IP"* 



Number. 

1888-89. 

1897-98. 

Staff 

liotter-boxos .... 

Letters 

I’ostcards .... 
Printed matter and papers 
Telegrams, inland, presented 
(private) .... 
Telegrams (official) 

„ presented (foreign) 

,, received 

1,474 

812 

12,772,976 

3,436,453 

4,907,877 

870,813 

105,862 

176,870 

186,811 

6,245 

4,550 

18,498,355 

14,386,586 

29,873,428 

1,473,701 

147,349 

284,002 

253,434 

















history] 

Tho principal bank, the Banquo Kationale, founded in 1880 
with a paid-up capital of 12 million francs (£480,000), has its 
Bmttkiaw ^®*^dquarter8 at Bucharest, and branches in all the i»riii- 
and ciZu towns ; it lias the right to issue notes, re|iayab]o 
at siffht and in g[old. The reserve fund in 1890 stood 
at £460,000, tlie net proiits for the same year amounted to 
£165,520, and the notes in circulation to £6,440,000, or rather 
more than double tho metallic stock. Other Bucharest banks arc 
the Banque de Boumanio, founded iu 1884 with a i>uid-up capital 
of 7^ million francs (£800,000) ; tho Banque G^iieralo llouinaiiie 
(1897), capital, 12 million francs (£480,000) ; tho Cr^^dit Belgo 
Kouniain, capital, 5 million francs (£200,000) ; and the Banquo 
d’Kscompte, also with a capital of 5 million francs ; Marmorosch, 
Blank, andOom^iany, ca]>ital, 5 million francs ; and other private 
lianks. The Crddit Foiicier Rural wasfounded in 1873, with the object 
of advancing money on mortgage of land. Since its foundation 4^ 
million acres of land have been hypothecated to it against advances 
of more than 12 millions sterling, provided by the issue of “lettres 
de gage at 5 per cent, and 4 jier cent., of which 10 millions were 
in circulation in 1897. Similar institutions exist for urban pro- 
perty in the cities of Bucharest and Jassy. In the former, in 1890, 
advances to the extent of 6i millions sterling had lieen made on 
the security of house property. The Banque Agricole, founded by 
the State in 1894, with a capital of £.000,000, for tho purpose of 
advancing money on loan to small jirojirietors on tho security of 
<*attle, crops, wine, and other agricultural produce, does a large 
and profitable business, and is of great assistance to the |ioorcr 
agricultural classes, besides returning a considerable revenue to the 
State. (loveniment savings banks also exist in all the princiiml 
towns. On the 10th September 1898 the deposits amounted to 
14 million sterling, furnished by 105,000 holders. 

Recent History. 

The present kingdom of Rumania consisted in the 
middle of the 19th century of two separate provinccjs, 
Wallachia and Moldavia, placed under the suzerainty 
of Turkey and the protectorate of Russia. It was 
autonomous in name, but its jirinces or hospodars 
were merely governors of jirovinces, acting under the 
orders of subordinate officials of the suzerain and pro- 
tecting powers. Tho military occui)ation of tho princi- 
jMilities by Russia immediately preceded the Crimean war, 
one of the principal results of which was tho decision, 
under the Treaty of Paris, tliat the two countries, with 
their existing privileges, were placed under the collective 
guarantee of the Great Powers, still remaining, however, 
under tho suzerainty of the Porte. Under the same treaty 
tluit portion of Bessarabia lying on the left bank of the 
Pruth and to the north of the Danube was restored to 
Moldavia, from which it had been taken by Russia in 
1812. It was further decided to maintain the 8e])arate 
existence of the two principalities, but their inliabitants 
ardently desired a complete union, and in order to effect 
this Colonel Alexander Couza was in 1859 simultaneously 
elected prince of both Moldavia and Wallachia. In 1861 
the union of the principalities was recognized by the 
Powers for the lifetime of Prince Couza, with a common 
ministry and a common assembly. The prince, by his 
ultra -democratic and despotic measures, succeed^ in 
alienating the symi>athy of all classes, of the clergy by the 
confiscation of tho enormous landed proiHjrty belonging 
to the Rumanian monasteries (whoso revenues, however, 
principally went to feed tho parent monasteries of Mount 
Athos); of the boyards by the abolition of the feudal obli- 
gations of the peasantry and the establishment of a class 
of peasant proprietors ; and, finally, by the introduction 
of a tobacco monopoly he estranged the sympathy of 
the masses. His own dissolute conduct increased his 
unpopularity, and at last the leading statesiTicn in both 
provinces, who had long been of opinion that the welfare 
of the country could only be secur^ by having a foreign 
prince to rule over it, conspired to dethrone tho prince, 
and in February 1866 ho was compelled to abdicate. The 
same day a council of regency was formed, composed of 
General N. Golcsco, Colonel N. Haralamba, and Lascar 
Catargi, with Prince John Ghika as head of the ministry. 
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The count of Flanders, brother of tho king of tlie 
Belgians, was proclaimed hospodar of the united provinces, 
but declined the proftered honour. 

Meanwhile a conference of the Powers assembled at 
Paris to consider the situation, and decided by a majority 
of four to three that the new hospodar should be a native 
of the country. While the conference was discjussing, the 
princij)alities were acting, and had resolved not to l)e 
baulked of their foreign prince. Tho choice of tho 
country, by a hapjjy inspiration, fell on Prince Charles of 
llohenzollern : an ai)peal was made to a plebisiiitum, and 
685,969 electors voted iu his favour, with only 224 
dissentients. Prince Charles was the second son of the 
late Prince Charles Antony of Holienzollcrn-Siginaringcn 
(famous for having from })atriotic motives, and in tho 
interest of German unity, voluntarily surrendered his 
principality to be merged into the kingdom of Prussia), 
and a cadet of the Catholic brancli of the imperial family 
of Germany. Prince (Hilaries was an olficer in the 1 Prussian 
army, 27 years of age, and was also related to the French 
im]H^rial family : his nomination not only obtained the 
tacit consent and approval of his friend a* d kinsman 
King William of Prussia, but also the warm and 
more open support of Napoleon III. The young cba^M 
])rinco was in a position of great difficulty. The 
king of Pi-ussia, through his plenipotentiary at Paris, liad 
agreed to the resolution of the conference that the hos- 
podar to be elected should be a native of the j)rincipalities, 
and could not therefore openly approve of Prince Chiirles’s 
election. The prince meanwhile received a telegram from 
Bucharest stating that five millions of Rumanians had 
proclaimed him their sovereign. The genius of (7ount 
llismarck came to his aid, and acting on that stiitesniairs 
advice, the prince determined to confront the Powers with 
a fait accoviplL He asked for a short leave of absence, 
resigned his commission in the Prussian anny on crossing 
the frontier, and hastened secretly to Rumania, under a 
feigned name and with a false passport ; descended the 
DaiuilH^ ill an Austrian steamer, and surre])titi()usly landed 
on Rumanian soil on the 20th May at Turn Severin, 
where he was enthusiastically w^elcomed as soon as his 
incognito was tlirown off. Travelling thence by post, the 
prince rcachetl Bucharest on the 22nd May, and on the 
same day, in tho presence of the i^rovisional gov(;rnment, 
the deputies, the judges, and all the high oflieials, solemnly 
took the oaths to respect the laws of the country, to 
maintain its rights and tlie iiitijgrity of its territory. 
From that date to the presemt day the modern history 
Rumania is indissolubly connected with its distinguished 
ruler, Prince Charles of Uohcnzolh*rri, afterwards King 
Charles I., one of the wisest and j)est of Euro|»ean 
sovereigns. 

Tlio coup suggested hy Bismarck Rucoceded, thanks to the tact 
and energy of the young prince, whose iirst steu was to coinnieiu» 
tho reorganization of the army, and to make prcjiaratioiis for 
resisting a nicnuced Turkish invasion, while at the same time 
carrying on negotiations with the J'orte with tlie view of peaceably 
obtaining tho recognition of his position by the snlUin and tho 
Kuropcaii Powers. After lengthy and eoinjdieatcd tliscussions, 
this object was attained, and in October the ])rinco proceeded to 
Constantinople to pay his respects to his suzerain the, sultan, 
llis reception there was cordial, and he received fnuii liis in.ijesty 
the firman of invest ituic. The princijde of hereditary succession 
in tlio prince's family was agreed to, and also the riglil <»f the 

S rince to maintain an army of 30,000 men. On tho other luiiid, 
Rumania was to form an integral j»art of the Ottoman^ « jnj>iio, 
within the limits fixtd hy the capitulations and tlie 'J'reaty ol 
Paris. The first Ilumaniaii ministry formed under the new 
rdgimo was composed of the leading .statesmen of tlie country, of 
all political parties, care being also taken tliat tlio two provim’cs 
should be equally represented. Thus Moldavia conlributed the 
Conservative, Lascar Catargi, tlie president of the coiineil ami 
minister of the interior; Pierre Mavroglioni, the minister of 
finaneo, also a Conservative ; Prince John Ghika (Moderate Right), 


RUMANIA 



318 


RUMANIA 


[histobt 


minister of wa^ and Demetrius Stourdza (Oentre), minister of 
public works. Wallaohia, on the other hand, was represented bjr 
John Bratiano (Liberal) as minister of finance: C. A. Rosetti 
(Extreme Left), minister of worship; and John Dantacuzono 
(Centre), justice. Most of these have subseiiaently taken a pro- 
minent p^ in public affairs. Cktargi died in 1899. The first 
business of the Assembly was the preparation of a new constitu- 
tion, which was unanimously passed by the Chamber on 11th July, 
and on the following day the prince solemnly took the oath to 
maintain it. It provided for an Upper and Lower House of Renre- 
BontativcB, and conferred on the prince the right of an absolute 
and unconditional veto on all measuras passed by the Chambers. 
A few days after the proclamation of the constitution dissensions 
arose in the ministry. Bratiano and Rosotti could not trork in 
harmony with the Conservative Catargi ; the latter resi^ied, and 
Prince John Ghika was called on by Prince Charles to form a new 
ministry. The hrst Parliament elected under the new regime met 
on 27th November, but the Government of Prince Ghika could not 
command a majority in either house. The position was difficult 
in the extreme : the finances of the country were in a deplor- 
able condition, there was an empty treasury, and the floating 
debt amounted to seven millions sterling ; maladministration was 
rampant in every dtmartment of the state ; the national guard wore 
mutinous and out of hand, while the small army of regulars was 
badly organized and ineiiicient. The existence of famine and 
cholera added materially to the difficulties of the Government, 
and ill March 1867 the Lower House, by a majority of throe, passed 
the laconic resolution, **The Chamber inflicts a vote of blame on 
the Government.** As the result of this vote M. Krctzulesco, a 
Moderate Conservative, was called to the head of affairs, and 
J. Bratiano entered the Government as minister of the interior.^ 
The new ministry, of which Bratiano was the leading spirit, showed 
considerable energy : a concession was granted for the construction 
of the first Rumanian railway, viz., from Bucharest to Giurgevo 
on the Danube. The active army was raised to 20,000, with a 
reserve of 10,000 men, and a militia was formed 30,000 strong. 
It was further decreed that every able-bodied Rumanian between 
the ages of 20 and 40 was liable to servo in the army or in 
the landsturm, which was to consist of an additional force of 
50,000 men. 

Amongst other measures which were not so judicious was a 
decree ostensibly directed against vagabond foreigners, but in 
reality against the Jews, although it provided for the expulsion of 
all ])ersons who were without proper means of subsistence. Largo 
numbers of Jews wore expelled from Jassy, Bacau, and other parts 
of northern Moldavia, and many respected proprietors and men of 
business wore exiled and imprisoned under pretence of carrying out 
the new law. These harsh and unjustifiable measures created great 
oxcitemout and indignation, especially in France and England, and 
the Emperor Napoleon wrote personally to Prince Charles, protest- 
ing against this ]>erseeution and against the minister wno had 
causetfit The vimerable Sir Moses Mon tef lore himself proceedf^d 
to Bucharest to iiit(n*fore on behalf of his co-religionists. The 
country could not atfurd to lose the goodwill of the emperor of tlio 
Frtnicb, at that time one of the most ]>owcrful factors in Europe, 
and ill July Bratiano, although immensely popular in Rumania, 
found it necessary to resign office, and with him fell the rest of 
the cabinet. 

[The Jewish question has always been a thorn in the side of 
Rumania. When the new constitution was drawn u]» in 1860, 
j . . one of its original provisions was that “religious belief 
shall be no obstacle to naturalization in Rumania.’* 
qumion, oxcitod so much indignation in the country that 
serious rioting took place at Bucharest, and the synagogue recently 
erected there was burned to the ground (though subsequently re- 
built at the expense of Prince Charles). The obnoxious proposition 
was withdrawn, and the following; article was substituted, ** Only 
Christians can become citizens of Rumania.*’ The bitter feeling 
against the Jews in Rumania is not so much due to religious 
fanaticism as to personal interest, and to the not ungrounded fear 
that if given tnilitical and other rights they will gradually possess 
themselves of the whole soil and oust the original proprietors of 
the counti^. In man^ towns in northern Moldavia the Jews are 
in a majority, and their total numbers iii the united provinces are 
about 300,000, about ^irth of the entire population, a larger 
ratio than exists in any other country in tno world. In most 
places they have the monopoly of the wine and spirit shops, and 
retail trade generally ; and as they are alwavs willing, like most 
of their race, to advance money on usury, and, moreover, are more 
intelli^nt and better educated than the ordinary jieasant, there is 
little doubt that in a country where the lar^ landowners are pro- 
verbially extravagant and reckless, and the peasant proprietors 


^ Under the new Government the Chambers passed a resolution 
conferring the honorary citizenship of Rumania on W. E. Gladstone 
and J. A. Roebuck, as well as on the Frenchmen Michelet and Qninet, 
in recognition of their efforts on behalf of the Balkan Statea 


and needy, the soil would soon fall into the hands of the 
Jews were it not for the stringent laws which prevent all 
foreigners (including therein all non - naturalized Jews) from 
owning land outside the towns. When in addition it is con- 
sidered that the Moldavian Jews, who are mostly of Polish and 
Russian oa^, speak a foreign language, wear a distinguishing 
drcM, and keep themselves aloof from their neighbours, tlie 
antipathy in which they arc hold by the Rumanians generally 
may be understood, although perhaps not justified. The fact, 
however* that no attempt has ever men made to interfere with 
their religion, or religious practices and customs, is a proof that 
this antagonism has nothing to do with religious fanaticism. 

Another difficulty for Prince Charles’s Government came to the 
front at this period, which, like the Jewish question, has been and 
still is a constant source of anxiety to Rumanian 
politiciaus — ^tho so-called “national question.” Out- J. 
side the limits of the united provinces of Moldavia ® 
and Wallachia, now forming the kingdom of Rumania, exist 
more than four million poojde of Rumanian race, speaking the 
Rumanian language ; of these one and a quarter milliou inhabit 
the Hungarian province of Transylvania, where they form a large 
niajority of the |K>pulation. A still larger number are to be found 
ill the Banat and other districts west and north of Transylvania. 
Some 230,000 inhabit the Austrian province of Bukovina, and 
close upon one million are in Russian Bessarabia ; they are also 
numerous in Servia, while some 500,000 are scattered over the 
European provinces of Turkey under the name of Koutzo-Ylacks. 
Now, those Rumanians, especially those living in the south-eastorn 
provinces of Hungaty, have always been jealous in iiiuintairiiiig 
their language, religion, and customs against encroachments from 
without. A Rumanian printing press was established at Hrasso 
(Kronstadt) in 1533. In the 17th century the ancient Slave 
language of their religious books was rejdaced by Runuiniaii, 
and the inhabitants of Moldavia and Wallachia were cliielly 
indebted for their earlier civilization to the eflbrls of tlieir coin- 
patriots in the north of the Carpathians. As early as 1791 two 
Rumanian bishops of Transylvania submitted to tlio emperor of 
Austria a list of grievances to which their people were suojected, 
and {Mititionod that they might receive equal administrative rights 
with their neighbours the Magyars, the Slaves, and the Saxons. 
In 1848, when the Hungarians revolted under Kossuth, and were 
crushed by the united forces of Austria and Russia, the Riinian- 
iaiiH of Transylvania took an active part against their Magyar 
oppressors, and committed many atrocities, after which Hungary 
and Transylvania came under the direct, absolute, and reactionary 
rule of Austria. As long as this lasted tbo Rumanians had com- 

i iarativo peace, for at leu.st they W'cre treated no worse than the 
lagyars and other races : a metropolitan and two bishops were 
appointed, Riimauiaiis of mark sat in the Transylvanian Diet, and 
the people were fairly content. But in 1867, when the federation 
and centralization of the Austrian empire came to an end, and was 
replaced by the Dual Monarchy, Transylvania again came under 
direct Hungarian rule, and later on was deprived of its auto- 
nomy. Ever since then the Hungarians have done their best to 
Magvarize the Rumanians, Saxons, and other constituent races of 
tho kingdom. Whilst Austrian jiolicy has been directed towards 
decentralization and the bestowal of a reasonable amount of 
indcpoudcnco on its various constituent nationalities, the policy 
of tlio Hungarian monarchy has been exactly the reverse. But the 
formation of a strong Rumanian principality in 1866 naturally 
encouraged the Rumanians to the north of the Carpathians in 
tlieir endeavour to resist all attempts at Ma^arization, and 
although no Irredentist movement has openly tiwen place, there 
is 110 doubt that secret hojies exist among large numbers on both 
sides of the Car|)athians that at some future time the whole of 
the Rumanian |)Coplo may be united in one common kingdom. 
As early as 1867 the Emperor Napoleon wrote to Prince Charles, 
warning him that his Government had nothing to gain by protect- 
ing the propaganda which was being undertaken in favour of a 
more intimato connexion with the Rumanian co-religionists of 
Transylvania. This was, no doubt, an allusion to the foundation 
at Bucharest of a “Transylvanian Society,” which within a year 
of its foundation (1867) had 1200 adherents. Its policy was 
not to confine itself to the development of the culture of the 
Riimaiiians of “Central Dacia,” but was also to give it a national 
and Latin direction, instead of the so-called Gothic and Scytliian. 
The Hungarians maintain that the Rumanians have not much to 
complain of. Their Church is recognized, their bishops have seats 
in the National Assembly and are paid out of State funds. They 
are also allowed their schools, their associations, their literary 
societies, and their newspapers. They have the electoral franchise, 
and from their numbers they might, it is said, bo represented by 
seventy dainties in the ChamhBr at Budapest ; but the influence 
of the landed classes (mostly Magyars), the electoral qualifications, 
the arrangements of tho districts, and, above all, the unfair and 
active intoiferenoe of the Magyar officials, make it impossible for 
the Rumanians to obtain a fair share of representation. In 1892 
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they had only one deputy in the Assembly, and in that same year 
the Kumanians decided in future to take no part whatsoever in 
the elections, so that two and a half millions of people are now 
without a representative. Although the Kuinaniaii communes in 
Hungary possess more than 2000 elementary schools, receiving no 
State aid, the study of the Magyar language is compulsory, and in 
the more advanced schools and colleges which are assisted by State 
funds the professors are nearly all Magyar. Tliosc schools are 
attended by a very small number of Rumanian students, and 
constitute a powerful agency for the Magyarization of the country. 
Ill 1872, 1881, 1884, 1887, and 1890 manifestoes were issued by 
the national party demanding autonomy, the recognition of 
Rumanian as the official language, universal sufiruge. State 
subsidies for schools, &c. ; and in 1892 large numbers of citizens 
went to Vienna to present a memorandum to the emperor, protest- 
ing against the Magyar Government and demanding separation. 
This step naturally excited indignation and reprisals, the more so 
as the Liguo Rouinaine of Bucharest agitated in favour of the 
petitioners, who on their return to their homes in 'J'ransylvania 
were prosecuted and imprisoned for treason. The same fate befell 
several editors of national newsj>a]iers. Anotlier result of tho 
increased bitterness caused by this agitation was a decree of tho 
Hungarian Government substituting Magyar names for the existing 
Rumanian names of districts, towns, villages, and even rivers. 
Nevertheless the Rumanian element continues to increase, owing 
mainly, it is said, to tho influonco of tho Rumanian women, who, 
when married to Magyar husbands, bring up their families as 
Rumanians and not as Magyars. 

It may well be supposed that this national question often 
caused very great friction between tbo Austro-Hungarian monareliy 
and the neighbouring state of Rumania, tho more so as in tho 
latter country it has been made a great party question. Tho 
national movement has found its chief support in the National 
Liberal party, but, whichever party is in power at Bucharest, it 
has to tem])orize in order to maintain friendly relations with the 
Austro-Hungarian empire on the one hand and to avoid running 
counter to public opinion on the other. Thus, every adminis- 
tration when in power is attacked by the Opposition for not giving 
odeijuate support to the national cause. M. Demetrius Stourdza, 
who when in Opposition was prominent in hisdoiiuiiciationof Magyar 
misrule, had when taking office in 1894 to issue a sort of manifesto 
explaining away his previous utterances. The question of a Htate 
subvenliou to the chunth at Brasso, which owns large pro|>erties in 
Rumania, has thus given rise to most lieuted debates in the 
Rumanian Parliament, as well us to very delicate negotiations 
with the Austro-Hungarian Government. A study of au ethno- 
graphical map shows a population of some nine millions of 
Rumanians forming an almost compact circular mass, of which 
the middle Carpathians form the centre ; two-thirds of it form 
the kingdom of Rumania, and in spite of the present efforts to 
Magyarize tho remaining third, it is by no means impossible that 
at some not very far distant period the whole may be united in one 
common nation.] 

Kretzuleseo’s ministry was followed by that of Etienne Golesco. 
John Bratiano, however, wont to Paris, where ho succeeded in oou- 
ciliatiiig the French emperor, and shortly after his return he again 
entered tho Government as minister of finance ; but no ministry 
could reckon on a majority in the Chambers ; in February various 
factions combined to defeat it, but tho new majority was divided 
into three sections, and in November the ])rince decided to use 
his prerogative, and dissolved both Chambers. Tho elections 
passed off quietly, and tho Chambers met on the 15th January 
1868, when tho speech from the throne insisted on the necessity 
for legislation for the army, the church, and finance. The Liberal 
Government had a largo majority both in the Chamber and the 
Senate. But external pressure brought about another change of 
ministry : a revolution in Bulgaria, crushed with great severity by 
Midhat Pasha, gave rise to accusations that it had been fomented 
and encouraged by Rumania, and Austria showed itself bitterly 
hostile to the Government of Golesco and Bratiano. France, 
which had sent a military mission to Runiaiiia for organizing the 
army, was indignant af the purchase ly that country of Prussian 
needle-guns and the introduction of German officers to give in- 
struction in their use, and was also angry with Prince Charles for 
having sent a political mission to St Petersburg with the view 
of establishing more favourable relations with Russia. Etienne 
Golesco resigned, and was succeeded as president of tho council by 
his brother the general, while J. Bratiano became minister of tho 
interior. An important measure was at once passed by the new 
ministry for tho reorpinization of tho army, in which corporal 
punishment was abolished ; a rural police was formed, and an 
important railway concession with tho German financiers Straus- 
berg and Offenheim was voted, a measure which was tho cause of 
subsequent troubles. In June the Senate, having refused a credit 
to the ministers, was dissolved, and tho new Senate which assembled 
in September was more pliable. Several useful measures wore 
poasea, including a Bill under which every able-bodied Rumanian 


was compelled to rive three days* work in the year towards the 
construction of roads, or to pay a money equivalent. But foreign 
mistrust of Bratiano, especially in France and Prussia, reached 
such a point that another chan^ in tlie ministry became in- 
evitable, and on the 16th Novem&r Demetrius Ghika was called 
to the head of affairs, with Eogalnfceano as minister of the interior. 
In 1869 the French military mission was recalled, and the rela- 
tions between France and Rumania were greatly strained. The 
sympathies of the former country were entirely alienated by the. 
endeavours of the latter to imjirove its relations with Russia and 
Prussia. During the early part of 1869 the country was quiet. At 
the head of Austrian foreign affairs was Count Audrassy, who 
sympathized with Rumania, and during his term of office the 
relations between tho two countries greatly improved. 

Postal conventions were passed with Austria and with North Ger- 
many, and the prince found leisure to preside at the military camp 
which h« had formed at Furcani, where 12,000 men were assembled. 
The prince, ever since his arrival in the country, had made a 

J ioint of becoming personally acquainted with all parts of bis 
lominions, and had mode himself very popular with tlic army and 
tho masses,* and it was a relief to him to tear himself away from 
tho intrigues of politicians in Bucharest to receive a warm welcome 
from all classes in tho interior. After a residence of three years in 
his adopted country, ho felt that tho time had arrived to make the 
tour of foreign countries, and to endeavour to improve his friendly 
relations with their sovereigns. Before leaving Rumania an 
amnesty was granted for all political and press offuiiees, in order to 
show tne prince’s confidence that no intrigue was able to shake 
bis hold upon the hearts of bis people. In August be paid a visit 
to the Russian emperor Alexander at Livadia, by whom lie was 
moat kindly received and welcomed. This was followed by visits 
to the emfieror of Austria, the king of Prussia, the king of tho 
Belgians, and lastly the Emj>oror Napoleon. While staying at 
his ancestral home at Sigmaringen an arrangement was made, 
through liis frioiul the crown jirince Frederick of Prussia, — . 
for a meeting with the Princess Elizabeth of Wied. 

The romantic story of the meeting and rapid courtship, ^ , 

which lasted only a few hours, is well told in tho ^ * 
jmblislifid memoirs of the prince. The betrotlial was veiy shortly 
followed by marriage (15th November 1869), and when they landed 
at Turn Scveriii they wore received with tho utmost enthusiasm — 
a strange and pleasing contrast to the piince’s siirreptitious disem- 
barkation at the same spot three years previously on iiis first arrival 
in tho country. Tho marriage was in every r»*sj)cct a ba))py one. 
The c^ueon is a clever linguist, an accomplished artist, and a good 
musician. She has been described as a woman above tlie ordinary 
level of humanity, detuebod from material interests, living in the 
ideal, loving nature, poetry, music, ])ainting, and all tbo arts, 
wholly devoted to noble causes, to Rumania and the Uunianians, 
|»irticubirly to the jioor and suffering. She is well known to 
Euro|w, under the noin de guerre of “Carmen Sylva,” as a royal 
authoress, who, even if she had not tho advantage of rank, would still 
have made a name in literature. 8he has worked bard to j>rotect 
native industries, and when living at her beautiful summer resideiKUi 
of Pelescli in the Carpathians she ami her maids of lioiiour wear the 
picturesque and lovely eni])roidcred costumes of Rumanian women. 
Tho journey of the princely pair to Bucliarest was one constant 
triumphal march, and their reception at the cajutal was in every 
resjMJct worthy of the occasion. But the ])rinc*(!’s difficulties and 
trials were by no means at an end; the Oj»]iosition made most 
violent attacks on the ministry and the dynasty, which in no wise? 
dimitiislicd in intensity after J*rin(!e Gldka's resignation (February 
1870), following a defeat on the budget. Tlie succeeding ministry 
under A, Golesco was a very feeble one, and lastcil oidy a few 
months, M. Jepurana being called on to form a cabinet in 
April. The latter’s accession to power was followed by a general 
election, during which serious riots took place at Pitcsbti and 
Ploeshti, at both of which places collisions took place between tho 
troops and the mob, and at the latter the national guard bud to ho 
disbanded. 

Much excitement was caused in Rumania by the outbreak of 
tbo war between Prussia and France, one of tin iininediate causes 
of which W'as the nomination of Prince Charles’s elder brother, the 
crown prince of Holiciizolleni, to the throne of Spain. ’I’lm 
sympathies of the Rumanian nation were entirely mi tlm side of 
their Latin sister, while those of tbo prince were n;«turally with 
his native country ; and in spite of the opposition of the iniiiislers, 
who were strictly neutral, a motion was jiassed in the (’hamher to 
tho effect that the Byiii})athies of Rumania would always l.c with 
tho Latin race. Tlie excitement I'ulrninatcd in a revolutionary 
outbreak at Ploeshti, wlim-e a hot -beaded fi<?l|wty, 

Candiano Popescu, after tbo mob had stomied the mil i tia 
barracks, issued a proclamation deposing Prince Charles 
and appointing General Golesco regent ad interim. Owing to llio 
loyalty of the regular army the insurrection was sjiopuily qiiclJea, 
and Bratiano and Golesco, who “were both believed to he iinjilicated 
in the plot, were arrested, although shortly afterwards released. 



320 RUMANIA [histoky 


No doubt many influential men were involved, but the movement 
broke out prematurely and before due preparations bod been made. 
It is worthy of note, as showing the magnanimity and wisdom of the 
prince, that Bratiano lived to render the greatest services to his 
prince and country, and that the rebel Popescu only a few years 
afterwards commanded the Rumanian battalion that successfully 
stormed the famous Orivitza redoubt at Plevna. But the feeling 
in the country was strong against the German sovereign. Six weeks 
later a jury acimitted the accused rebels, and the prince seriously 
thought of abaicatiug. On 7th December he wrote confidentially 
to the sovereigns of the guaranteeing Powers, suggesting that the 
future of Rumauia should be regulated by a £uroi)ean congress, 
and stating that **only a strong government could remedy the 
internal and external evils of the country, which at present was in 
a most dofUorable condition despite the w'ealth of its resources.** 
A few days subsermeiitly the prince learned that the German 
railway contractor Strausberg was unwilling or unable to pay the 
coupons of the railway bonds due on 1st January, which were mostly 
held by influential people in Germany. This threw the moral 
responsibility of payment on Rumania, and was a bitter blow to 
the prince, through whose instrumentality the loan had boon placed, 
and whoso one groat cousohition in life had been that it was to him 
that Rumania owed its railway system. Ho now hesitated about 
abdicating, as he was unwilling to forsake the country in the day 
of its peril. But more troubles wore in store. The chief instigators 
of the recent rebellion succeeded in passing through the Chamber a 
resolution most insulting to the prince. Kxciting and passionate 
debates ended in a vote of no confidence in the ministry. Prince 
.Tohn Ghika formed a new Government, and declared that his policy 
lay in effecting a compromise between the prince, who had lost all 
cunfideuca in the country, and the representatives of the people. 
Matters were brought to a crisis by the Pru-ssian Government 
throatoiiing to use pressure to force the Rumanian Government to 
act in accordance with its guarantee, and provide for the unpaid 
coupons of the German railway loan. The country was financially 
in no comlitioii to comply. Bitter indignation prevailed against 
everything German, and culminated in an attack on the German 
colony of Bucharest on the occasion of a ban<]uot given on the 
emperor’s birthday on 22iid March 1871. Tlie mob was only 
dispersed by the military after having boon in possession of the 
streets for two and a half hours, shouting **Long live the 
re]ml)Uc ! " 

This was more than the prince could bear. On the following 
morning he summoned the members of the Licutenance Princiere 
of 1866, and informed them of his intention to place the govern- 
ment in their hands. Lascar Catargi and General Golcsco, the 
only two members present, as well as Demetrius Stourdza and other 
influential persons, solemnly adjured the prince to abstain from a 
step which they felt convinced could only bring the greatest mis- 
fortune on Rumania, and they declined to accept the responsibility. 
Catargi oflerod to unite the different sections of the Conservative 
party in order to conjure away the diiliculties that beset the country. 
The prince accepted his offer. Catargi formed a ministry to which 
all the most resfMictablo members of the country rallied, compris- 
ing KrotKulesco, General Toll, Mavroglioni, General Floroscn, 
and other well-known patriots, and the hostile Chamber was 
dissolved. The excellent reception accorded to the prince and 
princess in a tour through Moldavia while the elections were 
pending drove all thoughts of abdication out of the prince’s bead. 
There had boon a reaction in public opinion, greatly owing to the 
publication of a most pathetic letter irom the prince, containing 
the reasons which had induced him to contemplate abdication. 
The elections took place early in May (1871), and the Government, 
to which all the most respectable oleincnts in the country had 
rallied, had a largo majority in the Chamliers. When Parliament 
mot in May the prince had a most enthusiastic reception. It was 
the inanguration of a new regime. Catargi’s ministry was the tenth 
that had held office in the five years that had elapsed since the 

S rinco’s arrival, but it was the first one that was stable, and was 
estinod to last till 1876. The anti-German feeling in the country 
had greatly subsided, in consequence of the crushing defeat of 
Franco, and in January 1872 the Chambers passed a law by which 
Rumania undei'took to pay the railway coupons. The German 
syndicate was satisfied, and the railway crisis was endoiL Rumania 
now passed through a peaceful stage. The death of Napoleon III. 
in January 1873 moved the nation greatly, for the dead emperor 
had been the champion and protector of the national oxistoiico of 
Rumania in its darkest days. The universal sympathy shown 
with the widowed empress and the prince im])erial created a certain 
temporaiy friction with the republican Governnnmt Ijatcr in the 
year Rumania was well represented at the Vienna Exhibition, 
when the prince was most cordially received by the Austrian 
emperor. On leaving Vienna visits were paid to the Tsar (at 
Ems) and the Emperor William. On the 9th April 1874 the 
country was thrown into the deepest grief by the death of the 
Princess Marie, the only and dcnrly loved child of Prince Charles 
and the Princess Elizabeth. The universal sympathy shown on all 


sides to the bereaved parents helped much to strengthen the bonds 
bv which the prince was attached to the country. In March 1876 
the budget for 1876, amounting to 100 million francs, nearly double 
in amount that of the year 1866, was ]m8sed without difficulty, and 
on the 28th of the month the parliamentary session was closed. It 
was the first occasion in Rumania that the same Chamber had sat 
for the whole constitutional period of four years, and also the first 
time that the same ministry had opened and closed" the same 
Chamber. The speech from the throne dwelt with satisfaction on 
the work tliat liad been aocomplishod during the above period, 
viz., financial and administrative reform, regulation of the public 
debt, loans both external and internal successfully floated, new 
resources derived from stamp and licence taxes, and from the crea- 
tion of a tobacco monopoly, the foundation of the State agricultural 
bank, organization of the State domains, ilie passing of a customs 
law with a new tariff, and the provisional settlement of the varioua 
oomplicatod questions connected with the railways. Im{K>rtant 
reforms had also been carried out in the army, the uhurch, and the 
judicial department. During the same period international con- 
ventions had been signed with Austria, Ru8.Hia, and Servia, and 
Rumania had joined the International Postal Union. 

The Liberal Opposition under Bratiano, tired of being so long out 
of office, did their utmost to secure a majority against the Govern- 
ment in the new Chambers, the election for whicli took place in 
May. No stone was left unturned : emissaries were sent into the 
districts to preach revolt ; in the Liberal press it was declared that 
all or any means were legitimate with the view of upsetting the 
ministry ; tumultous and riotous meetings took place at Bucharest ; 
but in Rumania the Government which superintends the elections 
hiis always means at its command to ensure a majority, and M. 
Catargi, in spite of the most unscnipulous and powerful opiiosition, 
found himself with a large majority in the now Chambers, and was 
able before the close of the year to obtain from Parliament approval 
of a commercial treaty to be signed with Austria-Hungary, a most 
important measure, not only giving groat commercial relief to 
the country, but being a long step forward in the direction of 
obtaining liumaniau independence, nn aim never absent from the 
iiiimls of patriotic Rumanians, and now shortly to be realized. 
Before obtaining it, however, the country had to pass tlirough 
difficult times. The budget presented to the Chambers in March 
(1876) showed a deficit of 30 million francs ; the Senate refused to 
pass it, and was dissolved ; and the new elections gave but a feeble 
majority fur the Government. Dissensions broke out in the cabinet, 
which was defeated in the Chambers on the budget. This was 
followed by the resignation of the Catargi ministry, which for five 
eventful and on the whole prosperous years had governed the 
country. 

The fall of the ministry saved the country from revolution. A 
widespread conspiracy was on foot, fomented by the leading Liberals, 
for the arrest and expulsion of the prince, and the formation of a 
provisional government under General Dabija. The prospect of 
a return to ^Kiwer put an end to these machinations. Catargi’s 
ministry was succeeded by a very short-lived administration under 
General Floroscn, known as the “cabinet of the generals,” which 
after an existeiic^e of only one month was Buccecdcd on 8th May 
by a 80 -callcd “ministry of conciliation” under M. Jepureano, 
during whose short tenure of office a new Chamber was elected, by 
which the commercial treaty with Austria was ratified, under strong 
pressure and even menace on the part of the Austrian Government. 
A commission of the Chambers drew up an indictment against 
Catargi and his late oolleaguos, accusing them of violating the 
constitution and the public liberties, squandering the State 
revenues, and abuse of ]K>wer when in office. Unable to stem the 
title of popular passion, which was crying for impeachment, 
Jepureano resigned office, and M. Bratiano on 4th August was 
entrusted with the formation of a new Liberal cabinet, destined 
to guide the country through many eveiitfnl years. A pro- 
minent member of it was M. Stourdza, who subsequently suc- 
ceeded Bratiano as head of the Liberal jiarty. The programme 
of the new ministry was declared to include respect for the con- 
stitution and the law, honesty in the administration, great 
economies in exjionditurc, and the decentralization of the adminis- 
trative services. But the reopening of the Eastern oncBtion was 
destined to bring to a climax the great struggle of Rumania for 
existence and independence as a nation, and temporarily to throw 
into the sliade all domestic questions. The revolution in Bosnia 
and Herzegovina towards the close of 1875, followed a few months 
afterwards by the declaration of war between Turkey and the 
trilmtary states of Servia and Montenegro, were events which 
could not leave Rumania unconcerned. Her powerful neigh- 
bours Austria and Russia had sounded her ruler as to his 
intentions in case of a universal outbreak ; Prince Milan of 
Servia had unsuccessfully begged Prince Charles to join him in 
declaring war against their common suzerain the sultan; and 
Prince Charles, altliongh declining this tempting offer, seized the 
opportunity of reminding the Sublime Porte of certain unsettled 
disputes between them, and made various proposals, all of them 
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tending to the practical emancipation of his country from the sub- 
ordinate position in which it was placed. The insurrection in 
Uulgaria, with its accompanying horrors, followed by the deposition 
of Sultan Murad and the succession of the Sultan Abdul Hamid, 
contributed to indicate the near approach of a Russo-Turkish war. 
Russia had shown symptoms of an^r against Rumania for not 
liavins taken up a decided attitude In the approaching struggle, 
and tne Rhssian ambassador Ignatieff hod some months previ- 
ously threatened that his Government would seize the Danube 
principalities as a pledge as soon as the Turks occupied Servia and 
Montenegro. The whole of Russia, with the exception pcrliaps 
of the Tsar himself, was bent on war. Prince Charles decided to 
send a mission, composed of Bratiano and Colonel Slaniceanu 
(the minister of war), to the imperial headquarters at Livadia. 
taiey were well received by the emi^eror (October 1876), but in 
spite of mixed threats, menaces, and cajoleries on tlie part of 
Gortschakoif, Ignatieff, and others, Bratiano returned without 
having definitively committed his country to active measures. 

On 14tii November six Russian armv corps were mobilized to form 
the army of the south under the Grand Duke Nicholas. A few days 
later two secret envoys arrived at Bucharest, the one M. de Nelidoff, 
to negotiate on the part of the Russian Government for the i)assago 
of their army through Rumania, the other All Bey, to arrange on 
behalf of the sultan a combination with Rumania against Russia. 
Prince Charles cleverly temporized with both Powers. Negotiations 
with Russia were continued, and M. Bratiano was sent to Con- 
stantinoplc to put pressure upon Turkey to secure certain 
T rw A rights and privileges which would de fa^to have made 
Tunaan Rmnauia an independent power, except that it would 
still have paid a fixed tribute ; but the conference of 
the Powers assembled at that capital came to a definite end on the 
19th January 1877, when the Turkish Government declined every 
proposal of the conference as being op])oscd to the “integrity, 
mdopciulencc, and dignity of the empire.*’ Meanwhile the rorto, 
in issuing Midhat Pasha’s famous scheme of reforms, had greatly 
irritated Rumanian politicians by including their country in the 
.same category os the other privileged provlneos, and designating its 
inliabitants as Ottoman subjects. A secret convention was signed 
between Russia and Rumania on the 16th April, by which the 
latter allowed free passage through the country to the Russian 
armies, the Tsar engaging in rotiirii to maiiituin its political rights 
and to protect its integrity, while all matters of detail connected 
with the passage of the Russian troops w'cre to be regulated by a 
special treaty. Oii the 2drd April Russia declared war against 
Turkey, and the Grand Duke Nicholas issued a proclamation to 
the Rumanian nation, announcing his intention of entering their 
territory in the hope of finding the same welcome as in former 
wars. The entry of Russian troops into Moldavia preceded by 
.some hours the declaration of war, and various important strategic 
]ioints were at om;e seized and occupied. The Rumanian Goverii- 
mont made a platonic protest against the crossing of tho frontier, 
and the Rumanian troops fell back as the Russians advanced ; pro- 
visions and stores of all kinds were supplied to the invading army 
against (tasti payments in gold, and tne railways and telegraphs 
were freely placed at their disposal. Tlie Rumanian Chambers 
were assembled on the 26th April, and tho convention with Russia 
was saiictionecl by 69 to 25 votes in the Chamber, and by 41 to 
10 in the Senate, in s]»ite of vigorous opposition on the part of 
Stourdza, Carp, and Epurcano. The Ottoman Government imme- 
diately broke off diplomatic relations with Rumania, and on the 
lull May the Chambers of Bucharest passed a resolution that a 
state of war existed with Turkey. Rumania has been much 
blamed for joining Russia in this war against the suzerain power. 
There is no doubt that the prince from liis first connexion with 
Rumania had tho iiidepeiideuce of the country in view. It is 
on record that in his interview with King William of Prussia 
in 1866, prior to his accepting the call to the principality, ho 
stated that “ although he was ready to acknowleilge tho Turkish 
suzerainty for a time, he reserved to himself the task of freeing his 
country by force of arms, and of gaining perfect indepeiidciico on 
the field of battle.” For eleven years he had been developing tho 
military forces of the principality in order to bo prepared for all 
eventualities, and when the crisis arrived ho had neither the power 
nor the inclination to resist the passage of tho Russian armies 
through his territory ; still less had he the wish to see his country 
become the scone of conflict between the two great opposing Powers, 
which would inevitably have resulted from tlie maintenance of a 
strict neutrality. Turkey, on tho other hand, hoped up to the last 
that Rumania w'ould not openly join Russia against her, and it 
was perhaps this ho^te that Induced her to observe a strictly 
defensive attitude, and to abstain from (tommencing hostilities 
against Rumania by an invasion of that country. 

Russia thought herself quite capable single-handed of w^^ng a 
successful war against Turkey, and being quite content with the 
^rant of a free jtassage through Rumania, had at first no desire to 
insist on her active co-operation in the field. It w*as arranged, there- 
fore, that the Rnmntiinn army should retire into Lesser Wallachio, 


and occupy Kalafat and other points on the left bank of the Danube 
as far down as Giurgovo, thus protecting that part of tlie country 
from invasion, and at the same time covering the right iving of the 
Russian army while it was taking up its strategic pouitions between 
Giurgevo and Galatz. As soon os the Russians were ready to 
occupy Giurgovo (which covered Bucharest), the Rumanians retired 
westward as far as the river Olt. Thanks to the development of 
the military resources of tho country. Prince Charles was able to 
put into tho field and take command of two corps d’aniiee wdtli 

48.000 men and 180 guns, with about 70,000 men of the national 
guard and militia in raserve. On the 27th May tho bombardment 
of Widdin from Kalafat, under tlie prince’s personal orders, w'as 
one of the opening events of the war, and the coolness of the prince 
under fire created much enthusiasm among his soliliers and people. 
In the course of May Russia had placed 200,000 men On the north 
of tho Danube, but owing to heavy floods it was not till the 
27th June that the main passa^ of the Danube was effected at 
Simnitza, the crossing of a sinEdl force having taken plane a few 
days previously at Brail a. But it was soon disco vei'ed that the 
Russiohs had underrated tho Turkish power of resistance, and that 
instead of a mere military promenaefe to Constantinople, Russia 
would have to put forth all her strength to bring the war to a 
successful issue. General Gourko’s force, after a successful raid 
across the Balkans, was forced to retire in the fa<?c of strongly 
suj[)crior numbers. General Scliilder-Scliuldiier, after capturing 
Nicopoli and taking 8000 Turkish ]»risoncra, was defeated on the 
20th July by Osman Pasha at Plevna, to wliic*h place the latter 
}iad Imrried from Widdin in order to prevent tlui main Russian 
army from marching to Sofia. On the 80th July tho Russians, 
having collected 80,000 men, made tho second unsuccessful 
attack on Plevna, losing some 8000 men in the fight, and 
it was at one time feared that tho Russian armies might 
bo driven back across tho Danube. But Russia’s fitiluro W'as 
Rumania’s opportunity, which Prince Charles was not slow in 
seizing. In May the ’Rsar liad intimated that KuHsia had no in‘C(l 
of the support of the Rumanian army, and that if Prince (^harles's 
Government wislied to take ]»art in the campaign, it must do so 
at its own risk and ex}>ense. After the fii'st defeat at Plevna the 
Russian headquarters stalf rcniicstcd that tlie Rumanian army 
should occupy Nicojwli and take charge of tlie prisoners of war ; 
Prince Charles declined to move his troops until he should receive 
a 2 )ositivo protuise that tlie Rumanian cor]>s should be maintained 
as a separate unit, under its ow*n ofiiccrs. After the second defeat 
at Plevna, which W'as nttrihuted by the Grand Duke Nicholas to 
the fact that tho Rumanians had not complied with Ids request to 
occupy Nicopoli, the Grand Duko again made re)a!atei} and urgent 
endeavours to secure the ac^tivo assistance of Prim^c CUiarles nml 
his anny, but the former would not give way until the Russians 
agreed to give him the undivided command of tho Rumanian 
army. This burning quc.stion was at last settled in his favour ; tho 
Rumanian troops proceeded at once to occuj>y Nicopoli, and the 
main Rumanian army commenced crossing the Danube on tho 
25t}i August at Corabia. Prince Cliarlcs himscl f joined tho Russian 
heachpmrters on the 20th, and the same day the Tsar conferred on 
tho prince the command of all tho Russian troops before I’levna, 
and the Russian General Sotoff w'as appointed his chief of the staff. 
The troops placed under his orders (including tho Rumanians) 
amounted at first to 75,000 men with 8000 liorsos and 442 guns. 
The third and last as.sRiilt on Plevna took place on the llth 
September, when the Rumanian army covered itself A\ith glory, 
and, with the loss of 2600 men, captured and held the famous 
Grivitza redoubt (tho un.succ(\ssful attack on wliidi on the .‘loth 
July had caused tho Russians a loss of 6000 intui). General 
Skobeleff the same day captured with fearful loss the Green Hill, 
but was unable to maintain his ]>osition. 

The heavy ]o.ssc8 incurred by the allied armies, no less than 

16.000 killed and wounded, ina»le it evident that Plevna was not 
to be reduced by assault. General ’rodlcbcn, the famous dcfemlcr 
of Sebastopol , w'as summoned to act as second in command to Priiu-e 
Charles, ivith Prince Iincritinski os chief of the staff. Enormous 
reinforcements were brought up by Russia, and it wa.s dcciilcd to 
attempt to compel tho surrender of tl»e ’I’urkish army hy a bJorkude. 
On the 18th September the Rumanians attfuked the second 
Grivitza redoubt, but w’crc repulsed with the loss of 20 oflicMs 
and 583 men killed and wounded. On tho 19th OctoluT a Juitlu i 
attempt w'as made, and the redoubt was captuicd ; hut the Turki.sh 
reserves eventually recaptured it, inflicting a loss of 800 killed and 
707 wounded. It w’as not till the lOtli December that Osni.ni 
Pasha made Ids desperate hut unsuccesKful attempt to break thiuugh 
tho investing armies, and was finally compelled t(> HUiTemi|*i-; 

40.000 men and 77 guns fell into the Itamls ol the vi«‘lors. l\\o 
divisions of the Kumaiiiaii army were now detailed to Idockade 
the virgin fortress of Widdin, whilst a third escort c«l the prisoneis 
of war to tlie Russian frontier. The fall «f Ple\ na left the RuHSiau 
army free to commence its victorious march toronstaiitinople, ami 
on the 31st January 1878 tho preliminaries of jaarc; were signed at 
Adrianoplc, one of the provisions of which wns that Rumania 



322 K U'M 

should be indepcudent and receive an increase of territory. Widdin 
vras surrendered to the Rumanians on 24th February, when the 
Turkish garrison marched out with all the honours of war. 

The definite treaty of peace between Russia and Turkey was 
signed at San Stefano on the 8rd March. But Rumania was 
now to learn that in politics there is no such thing as gratitude. 
Although anxious to be represented at the peace negotiations, this 
claim was disallowed by Russia. On 29th January the Rumanian 
agent at St Petersburg was officially informed of the intention of 
the Russian Government to regain possession of the Rumanian 
_ - ])ortion of Bessarabia, 4.C., that portion which was 

Cess/oa or ceded to Moldavia by Russia after tlie Crimean war. 

li^^^J^nia was to bo indemnified at the expense of 
Turkey by the delta of the Danube and the Dobruilja as far as 
Kustendjic. The motive assigned was that this territory had not 
been ceded to ttamania, but to Moldavia, and had been separated 
fronpi 'Russia W a treaty (Paris) of which scarcely a single provision 
reinidned in force. Moreover, the national dignity and honour 
of Russia demanded the reaccpiisition of this district. In reply to 
all remonstrances Prince Gortschakoff blandly stated, “ Whatever 
arguments you employ, they cannot modify our decision, which is 
unalterable." IgnatiefT was sent to Bucharest to try and reconcile 
tlie prince to make this sacrifice, and hints were thrown out that 
under certain circumstances Prince Charles might be elected to 
the throne of Bulgaria. But the proposed exchange of territory 
roused the most bitter indignation at Bucharest. It was discussea 
before a secret sitting of the Chamber and the Senate on 4th 
February, when, amidst the greatest excitciiient, the representatives 
of the nation declared that Rumania would defend the integiity 
of its territory to the last, with armed force if necessary. But 
in the end the weaker had to submit to the stronger. Bratiano 
and Cogalniceano were sent to Berlin to endeavour to prevail on 
tlie representatives of the Powers there assembled in June 1878 
to veto the cession of Bessarabia to Russia ; but the Rumanian 
delegates were not jierinitted to attend the sittings of the Congress 
until the Powers had decided in favour of the Russian claim. The 
Treaty of Berlin in dealing with Rumania decided to recognize its 
indejiendence, subject to two conditions : — First (Art xlv.), that 
the principality restores to the emperor of Russia that portion of 
the Bessarabian territory detached from Russia by the Treaty of 
Paris of 1866, bounded on tlie west by the mid-channel of the 
Pruth, and on the south by the mid-channel of the Kilia branch 
ami the Stary Stamboiil mouth. Second (Art xliv.), that in 
Rumania the difference of religious creeds and confessions should 
nut be alleged against any person as a ground for exclusion or in- 
capacity in matters relating to the enjoyment of civil and political 
rights, admission to public employments, functions, and honours, 
or the exercise of the various professions and industries in any 
locality whatsoever ; that freedom and outward exercise of all forms 
of worship should be assured to all persons belonging to the 
Rumanian state and to foreigners, and that no hindrance should 
be offered to the hierarchical organization of the different com- 
xnunious,or to their relations with their spiritual chiefs ; and, further, 
that the subjects and citizens of all the Powers, traders or others, 
should be treated in Rumania without distinction of creed, on a 
footing of perfect equality. Article xlvi. declared that the islands 
forming tne delta of the Danube, the bsle of Her])euts, and the 
province of Dobrudja, as fur as a line starting from the cast of 
Silistria and terminating on the Black Sea south of Mangalia, 
should bo added to Rumania. Other articles defined the inter- 
national position of Rumania, while Article liii. decreed that it 
should have a representative on the European commission of the 
Danube. It was a bitter blow to the Rumanians, after all the 
sacrifices they liad made on the field of battle, to find that the re- 
cognition of their long-hoped-for indejiendence was to depend on 
the performance of two conditions, both of which were deefdy re- 
pugnant to the nation at large. Bratiano wrote with some truth, 
that the Great Powers by sacrificing Rumania were able to obtain 
more concessions for themselves from Russia, and Lord Beaconsfield 
was constrained to admit that **in politics ingratitude is often 
the reward of the greatest services." The Rumanians submitted 
eventually, but with Irnd grace, to the retrocession of Bessarabia. 
*'Tho Russian occupation (13tb October 1878) passed off unevent- 
fully, the Rumanian officials retired without a word, and Prince 
Charles was spared the pain of signing his name to any document 
in connexion with the cession," but* the transaction caused bitter 
animosity in Rumania against Russia ; while the diplomatic pro- 
tests and violent langua^ in the Chambers also produced a aeep 
impression on Russian official circles, which was not without fruit 
when the new frontier between the Dobrudja and Bulgaria was 
delimited by a Euroj^ean commission, on which occasion Russia 
did her utmost to thwart and resist the pretensions of Rumania, 
especially as regards the proposals to include Arab Tabia (a fort 
commanding Silistria in Rumanian territory). The Powers, with 
the exception of Russia, supported Rumania ; and although the 
point was ultimately decided in 1879 in favour of the latter, yet 
owing to Russian opposition the boundary was not finally demarcated 
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till 1885. The Dobrudja was quietly occupied by Rumanian 
troops on the 26th Kovember 1878. It was porsonally visited by 
the prince in October 1879, and in 1880 an organic law of a 
liberal natnre was passed and promulgated. Moat of the laws and 
regulations existing in Rumania were made to apply new 
possession; and although Art iv. laid down that a si^olal law 
would be passed ipgnlating the representation of the pdj^lation 
in the Rumanian Parliament, this has never been carriiji oat, and 
the Dobrudja is still unrepresented in Parliament, and is governed 
by prefects depending on the minister of the interior at Bucharest 
At the time of its cession the province was regarded as of but little 
value, so much so that many Rumanian statesmen wished to 
decline the proffered gift, yet it lias since proved a most useful 
acquisition, especially since the connexion (1894) of the port of 
Kustendjie (now called Constantsa) with the Rumanian rail- 
way system by the construction of a bridge over the Danube at 
Tchernavoda. 

But it was Art xliv. of the Treaty of Berlin that was to cause 
real trouble and tremendous agitation throughout the country. 
It will be remembered that ArL viL of the constitution of 1866 
laid down that '‘only Christians can become citizens of Rumania" 
— in other words, all Jews were excluded from the rights of citizen- 
ship, and as no foreigner could own land in Rumania outside the 
towns, it follows that no Jew could become a country proprietor. 
The Great Powers, moved by the demands and complaints of the 
Jews, and desirous of removing this disqualification, legislated 
accordingly, as lias been shown in Art. xlvi. of the Treaty of 
Berlin ; but public opinion in Rumania, already excited by the 
compulsory retrocession of Bessarabia, rendci-ed it almost impossible 
for any Government to legislate in accordance with the wishes of 
the Berlin tribunal. In the first [dace, it involved a change in the 
constitution, which could only be effected by a constituent assembly 
elected ad hoc^ and it was with the greatest difficulty, and amidst 
the greate.st excitement throughout tne country, that Bratiano was 
able to obtain the requisite majority in favour of the election of 
new Chambers for this purpose. The revising chamber met on 
Srd June, and sat tlirougli the entire summer, and at one time the 
irritation of the Powers at the unexpected delay in carrying out 
their decision was so great that England proposed a collective note 
on the subject, to be executed by the Austrian cabinet ; while 
Prince Bismarck threatened, in case the Berlin proposition was 
not carried out, to refer to the suzerain power at Constantinople ! 
The prince was confronted with the choice of a rupture with the 
Powers or a revolution in the country, where there was a tremendous 
[lopular outcry against all concessions to the Jews. At last, how- 
ever, on 18th October, the new Chamber repealed Art. vii, of the 
constitution of 1866, and it thus became possible for Rumanian 
Jews to become natui-alized and to hold land. It was further 
decided to admit cn Hoc to naturalization tbo 883 Jewish soldiers 
who had served in the war of independence ; but with all other 
Jews individual naturalization was required, and this was hedged 
about by so many diiliculties, a special vote of the Legislature being 
recunred, with a two-thirds majority in each individual case, that 
altliough the compromise thus ellected was accepted by the Powers, 
fa%dc de mieux^ the result in jiractice has been that, from 1880 to 
1884, out of 38.'> persons who wero naturalized in Rumania, only 
71 were Rumanian Jews. Since that time they have been ad- 
mitted by small driblets of not more than a few individuals in a 
year, so that the 300,000 Jews said to inhabit Rumania have 
practically derived no benefit whatever from the benevolent inten- 
tions of the Powers at Berlin, and are still regarded as foreigners ; 
and although liable to military service and to the payment of taxes, 
are unable to own land or possess electoral or other civil rights. 
However, the Powers agreed to accept the resolutions that had 
been passed by the Chambers as meeting the necessities of the 
case. The two conditions on the performance of which depended 
the I'ccognition of Rumanian independence had now been carried 
out. 

Italy was the first of the Great Powers to formally notify its 
recognition of Rumanian independence (December 1879) ; but 
Bismarck succeeded in prevailing on the western Powers not to 
give official recognition until another matter which . ^ ^ 

vitally affected Germany’s financial interests had been 
settled in its favour. This was the never-ending rail- 
way question, in which so much German capital was engaged. 
Great pressure was put on the Rumanian Government to pass a 
law through the Chambers for the purchase of the railways from 
the German capitalists. This measure was most unpopular in the 
country, and it was difficult to induce the Cliambors to agree to 
the proposed terms of purchase ; but at last, in the end of January 
1880, the necessary Bill was passed ; and then, but not till then, 
Bismarck gave the word, and England, France, and Germany 
formally recognized the independence of the country on the 20th 
February 1880. The first British minister accreditea to Rumania 
after its admission into the family of European states was that able 
diplomatist Sir William White, who for two years previously had 
resided at Bucharest as her Majesty's representative. Six weeks 
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after his nomination as minister he signed a treaty of commerce 
and navigation between Great Britain and llumania. The circam- 
etances connected with it are curious. In 1875 the Rumanians, 
in order to emancipate themselves from the commercial engage- 
ments fomerly contracted on their behalf by the Porto, and with 
the denre of bringing the Groat Powers to recognize the right of 
the principality to conclude commercial conventions, drew up a 
most opprMve tariff of imposts on forei^ products, which was to 
come into force op the Ist July 1876. The CSovcrnmeiit of Austria- 
Hunsary lost no time, and concluded a convention in Juno 1875, 
stipulating for much lower diities than those of the general tariff. 
Russia and Germany followed suit. England, in order to spare 
the susceptibilities of the Porte, would not conclude a treaty direct 
with Rumania, but an amngement was come to in Novemlter 
1876 provisionally securing to British trade the full benefit of the 
Austrian commercial tariff This was subsequently extended to 
12th May 1878, but no farther ; but through Sir W. White’s 
exertions, on^ the 13th August the Rumanian Legislature con- 
ferred on British productions tlio benefit of the most favoured 
nation clause until such time as a definite treaty could bo con- 
cluded. This urrangeinent lasted until the 5th April 1880, when 
the definite treaty was signed. 

In the autumn of 1880 Prince Charles visited Germany, and as 
there now appeared but little prospect of the birth of a son and 
heir, it became necessary to regulate the succession to the throne. 
Art. Ixxxiii. of the constitution of 1866 decreed that, in default of 
male heirs in line direct of Prince Charles, the succession should 
pass to the eldest of his brothers or to their descendants. In case 
of the lino becoming extinct, or of the members of the Hohcnzollern 
family itmouncing their righf-s, Prince Charles was accorded the 
power of naming his successor from one of the reigning dynasties 
of Europe, subject to the approval of the national representatives. 
The ])rince now (1880) negotiated and obtained from the princely 
liouse of Hohenzollorn a formal assent to and acceptance of this 
article of the constitution. His elder brother. Prince Lco|K>ld, 
hereditary prince of Holienzollern, renounced his own claim to the 
succession in favour of his sons, whom he declared he would bring 
up with the view of one of them succeeding to the throne. An 
intimation of this decision was laid before the ChamlKU's on Prince 
( liarlea’s return to Rumania, and was received w’ith hearty satis- 
faction. Early in 1881 it was generally felt that the time had 
arrived for Rumania to bo created a kingdom. On Itith March 
the Tsar Alexander was assassinated, and the Kuiriaiiian Opposi- 
tion made it the occasion of a<‘c,using the Liberal Government 
of aiming at republican and anii-dyiiastic ideals. To refute this 
calumny the ministry ])roposed the elevation of the Rumanian 
jirincipality into the kingdom of Rumania, afuidst the enthusiastic 
plaudits of Chamber and Senate. The prince, in accepting the 
resolution, declared that it was the beginning of a now page in tbe 
_ volume of Runninian national life, and the cud of a 

Ai ^ I»eriod full of struggle and difficulties, but also full of 

ng om. effort and lieroic deeds ; the wish of the nation 

was the guide and goal of his life, the love and conluh'iice of the 
nation by wOiicli be had been surrounded during the fifteen years 
be had ruled the country had made the good days brighter, and 
had strengthened and con finned him during those which wore evil. 
Ho accepted the kingly title to fulfil the loiig-eherished wish of 
<'.vory Kumanian, and expressed the hope, “May the first king of 
Rumania enjoy the same love that has supjwrted the last prince 
through all liis troubles 1 The affection of this noble and brave 
nation, to whom I have devoted my whole existence, is more to 
Tiie than all the greatness and brilliancy of a cro\Mi.” Within ten 
days of this declaration the new kingdom w as rc,cognizcd by all the 
Great Powers. The coronation took place at Bucharest with inindi 
])omp and cerernony^ on the 22nd May 1881. The ceremony was 
attended by the king’s elder brother, the hereditary prince of 
Hohcnzollern, and his two sons, one of whom, Princ’C Ferdinand, 
Avas destined later on to become heir-apparent. The royal crown was 
■constructed of steel made from Turkish cannon captured at Plevna, 
Avhile that of the queen was of pure gold, without jewels or orna- 
ments. Delegates attended from every district in the kingdom, 
throughout which there was universal rejoicing. King Charles 
Avas now able to continue to work out the dcvehqunciit of 
the country, comparatively, hut not entirely free from fears of 
serious foreign complications. Ridations with Russia had remained 
strained ever since the war, and it was not till January 1881 that 
the Russians appointed Prince Durosoff as minister at Bucharest 
after the post had been vacant for two years. The. question of the 
Dobrudja frontier was still unsettled, and owing to Russian opposi- 
tion was not finally disposed of till three years later. At one time 
the dispute became very acute, and Rumanian troops forcibly 
occupied the Arab Tabia at Silistria, from which, hoAvever, they 
subsequently bad to retire. Difficulties also fretpteiitly arose from 
the enforcement of an Alien Bill j)a.<>sed in April 1881, which gave 
the Government the right to cxwl all aliens whose presence was 
considered objectionable. Muck trouble was experienced in 
settling the claims and counter-claims about the war accounts. 


csjHicially as regards the claim made by the Russian Government 
for a return of a sum of 3,000,000 francs advanced during the war 
to enable the Rumanians to mobilize, which had been considertMl 
by the latter as a free gift. A compromise was made, both partic.s 
withdrawing their claims, and a final settlement was arrived at in 
AprU 1882. 

Relations with Austria-Hungary w'cre also on a very unpleasant 
footing. There wore two principal subjects of discord — the navi- 
gation of the Danube and the national question. As . 
regards the former (see Danube), the pretensions of 
the Austrian Government to have a pre()onderating * 
i) 08 iiion in the “Commission mixte du Danube,” which was to 
be the goveniing power of that portion of the river between Galatz 
and the Iron Gates (no part of which is in Austrian territory), 
aroused a most bitter feeling in Rumania, wdiich faupd vent in 
the speech from the throne addressed to the Chambers «h the 27th 
November 1881, when the king asserted that the &}utat;iy'ilas 
ready, both for the present and in the futuro, to mejto otery 
sacrifice that might be necessary to ensure complete freedom of 
navigation. This speech gave great offence in Austria, nearly 
causing interruption in the diplomatic relations between the two 
countries. Apologies W'ere made and explanations offered in the 
Chambers, and the matter was amicably arranged, not without 
violent attacks by the Opposition on boih the king and the Govern - 
ineiit of M. Bratiaiio for their supposed subserviency to Austria. 
The Danube question reached another acute stage in 1883, Avhen, 
on account of Austrian opposition, Rumania, although under the 
Treaty of Berlin she had a representative on the European com- 
mission of the Danube., was refused permission to participate in 
tlie congress held at Lomloii to regulate the Danube question. 
The formation of the “ Commission mixte ” was then finally 
sanctioned, but Rumania refused to submit to nrrniigeinents 
wliic.h so seriously aftcctcMl her interests, and to W'hieli she was not 
a conse.nting party ; and although sanctioned by treaty, Rnmania 
gained her point, and the “ Commission mixte ” has never come 
into existence. The Danube question again came prominently 
forward in 1899, when strong ]>rotests were made by Rumania, 
this time supported by Russia, against the claims of Austria- 
Hungary to fix the tariffs for vessels passing through the Iron 
Gates, and to have exclusive j>olicn supervision over that j)art 
of the river. It will bo seen tliat the Danube and the national 
questiojis arc two very dclicjatc matters, always more or less 
ra fk^idcncc^ and liable to compromise the relations bctwec'ii the 
dual kingdom and Itumania, and requiring great tact in their 
management. 

Another measure adopted by llumania in 1883 caused much 
irritation both in Austria ami Russia, vi/., the decision to 
construct extensive fortifications both around Bucharest and on the 
line of the Si rclh, the latter to enable tbe country to concentrate 
troop i against un invasion from the north-east. Austria considered 
that the former wen^ <lirected against her, while Russia, with more 
show' of reason, considered the constnictiou of the Sercth works as 
directed against herself. Both sets of works had been designed 
by General Brialmoiit in 1882. In March 1883 the Rumanian 
Chambers votexl £400,000 for their comineiicement, and they have 
since been completed at a total cost (including annameiit of the 
most modem type) exceeding four million ])ounds sterling. F(»rtu- 
nately, there has never bf?en occasion to try their etiicacy against 
either of her ]>owerfiil neighbours, hut they will no doubt materi- 
ally h«*l]) to defend Rumanian neutrality in any futuro comjdication 
that may arise. 

It was not till towards the end of 1883 that a butter feeling 
began to prevail hctw’cen Rumania and her western neighbour. 
The king in the summer hnd ]»aid visits to Berlin and Vienna, 
Avhilst Bratiano hail interview's Avilh Vriuco Bisnuintk at Gastciii, 
and subse([uently w'itli the emperor of Austria at Yhiiiiia. Between 
them they succeeded in convincing the emperor of their wish to luf 
on friendly terms Avith both (lerinaiiy and Austria, and the rela 
tioiis betw'een the latter and Rumania perceptibly improved. The 
entente was still further strcngtlicned by the visit of the Austrian 
heir-apparent to tin* Rumanian court in Ajiril 1884, a visit which 
caused some irritation in Russia. The king's Miniiathies are 
and always have been thoroughly German, and were naturally 
extended to Germany’s partner in the Triple Alliance, while lie 
could never forget the ingratitude of Russia as (lisj»laycd subsequent 
to the Avar. Bratiano, too, Avas no doubt at this period a sincere 
advocate of Austrian friendship on politicjil groumls, whilst his 
ow'ii experience taught him to be very suspicious of Russia. r»nt 
there was a strong nnti-Gcrrnaii jiarty in tlm country, csjiecially 
among tlie old boyardsand the iieasaiitry, among whom comm; niity 
of creed, ancient traditional inllnence, the entire ahseiici* of Russian 
merchants in tlio country (and the eoiisc(|ueiit avimlaiice ot imiiiv 
petty hut litigious questions), all contributed to bring about a H<jrt 
of passive preference for Russia, wliilst the hitter disputes that, had 
occurred with Germany on the question of rail wray finance had lelt 
a very hostile feeling, often very detrimental to the king s popularity . 
notwithstanding the fact that the latter was constantly exerting 
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hU utmost cncrf?ies to further the material development and well- 
being of his couuir}'. 

In March 1883 the Chamber and the Senate, on tho demand of 
the Government, after most violent discussions, decided by over- 
whelming majorities to proceed to a revision of the coii- 
stitution, and, as a necessary consefpieiice, fresh Chambers 
had to be elected for that special purpose. Tlio new Chambers 
consisted almost entiredy of supporters of the Government, only 
twelve members of the Opposition being elcctetl in each house, and 
at the opening of the session in May sixteen out of tlie twenty-four 
declinea to tfidee any jwirt in the jiroceedings of the Chambers, as 
a protest against the violent and illegal manner in which they 
asserted the elections had been conducted by the Government. The 
principal mover in the direction of revision was the veteran Rosetti, 
who had preserved the full feoliugs of his early democratic aspira- 
tions, and insisted on bringing forward radical measures of electoral 
rofortu, by increasing the number of peasant freeholders, and by the 
establishment of a single electoral college, instead of the four, 
arranged according to wealth, provided for by the constitution. 
M. Hratiano would not agree to these fundamental changes, 
which would practically have resulted in univer.sal suffrage. The 
moderate xmrty was successful, and revision of the constitution 
was effectod, but on non-revolutionary ])rincii)1es : three electoral 
colleges were formed instead of four (and in consoqueiiee Kosetti, 
with thirty -0110 of his ])urtisaiis, took no furthcM* part in tho 
proceedings) ; a considerable addition was made to the numbers of 
the Senate and Chamber of Repmsontatives ; trial by jury was 
established for press oifetices, with the exception of those com- 
mitted against tiie royal family and the sovereigns of foreign states ; 
these were to he tried by the ordinary triliunals without jury. 
Another Bill was glassed by the same Parliament, hut not without 
violent opxtosition, endowing tiie (*rown witli State lands, giving 
an annual rent of £24,000, in addition to the civil list fixed in 
1860 at £40,000; uiiotlior measure granted free passes on tho 
railways and an allowance of twenty-five francs a day during the 
sitting of Parliament to all senators and deputies. The revishm 
of the constitution was the cause of a split between tlio two 
heads of the Liberal party, Rosetti and Bratiano. The.se two were 
united by a most intimate friendship, and had in their early days 
<*onsj»irod togtdher as h'aders of the revolutionary iiioveiunnt in 
1848 ; both wei’e elected iiictnhcrs of the provisional govern- 
ment, and had boon im]irisoiicd ami exiled together for many 
years ; they were tho principal movers in tho revolution whicii 
np.set Prince Couza in 1860, and in tho election of Prince Charles 
as liis successor. One never acted without the other. Rosetti 
was said to be tlio soul whilst Bratiano was the voice of the same 
personality. Their joint action had produced the most brilliant 
results for tho country which gave them birth, but cx loosed them 
to imich hatred and oblorpiy, chiefly on the part of the old hoyards 
and their adherents. Since 1876 the Liberal party, under tho 
direction of their two popular leadens, with Bratiano as x>rimo 
minister, had held ofHce without interruption, with the exception 
of a few weeks in 1881 at the time of the coronation, when John 
Bratiano surrtmdcu'od tho reins of government to his elder brother 
neiuetrius. Rosetti diil not long survive the quarrel, and died on 
the 21th April 1885, only surviving by one year another Rutiiaiiian 
vtsteran, Prince Michel Stourdza, who had ruled Moldavia with an 
iron hand from tho time of tho Russian evacuation in 1835 until 
1849. lie died an exile in Paris, leaving a fortune of nearly two 
millions sterling. Within a few wrecks of Rosotti’s death in May 
IHSfi, the king lost a beloved ]nireiit and a trusted friend aiul 
counsellor by tiic «leath of Prince Charles Antony of Hohenzollcrii. 
Thu revising Ohamhers having finished their special mandate, were 
<1isst>lved in Sejitembcr 1884, and a new Parliuiiient a.ssemblod in 
November, tho Government, as usual, obtaining a large majority 
in both houses. 

Thu year 1885 was marked by one very important event. The 
indo]Hnidouco of tho Kunmiiian Orthodox Cnurcli was formally 
recognized by the a;cunioiiical patriarch of Constantinople. Tins 
Rumanian Church had claimed its independence from very ancient 
times, but under the Turkish suzerainty and Phanariotc liospodurs 
Greeks were generally elected os bishops, and the influence of the 
(Ti'oek patriarch at Constantinople came to be more and more felt. 
In 1872 a law was passed by which tlie bishops were elected by the 
Senate, the Chamber of Dcfuities, ami the synod sitting u.s an 
assembly (tho only other occasion on which ]m) vision is made for 
such an tt.s8omhly is in the event of tho throne becoming vac.vnt * 
witiiout any apiiaront heir). It was subsequently decided to con- 
secrate tho holy oil in Rumania instcau of procuring it from 
Russia or Constantinople ; but the Greek i»atriarch protested. 
Secret negotiations were entered into which came to a succc.s8ful 
issue. The patriarch feared on tho one liaml that the. growing 
influence of tlio Russian Church would give a colour of Slavism to 
the whole Church, and that a Russian might eventually ben jqioin ted 
ii>cumenical patriarch at Constantino}))e, while tlio Ruuiauiniis 
hoped by means of the independ**nce of their Church to deprive 
the Russians of all excuse for interfering in their internal affairs i 
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under the pretext of religion. The Rumanians, although obtain- 
ing complete iudc}>ciidence, agreed to recognize tho patriarch at 
Constantinople as the chief dignitary of the Orthodox Church. 

Tho remaining years of Bratiauo's administration were not 
marked by any very important events. Since the declaration of 
independence he hkd exercised an almost dictatorial power, and 
anything like a poiverful parliamentary Opposition had ceased to 
exist, but this did not prevent tho most violent attacks being 
made on him by an unscrupulous jircss, and by orators at public 
meetings. He had been too long in jxiwcr ; the numerous State 
dcqiartments were exclusively filled with iiis nominees ; and some 
pecuniary scandals, in which tho minister of war and other 
superior officers were itnxdicated, helped to augment liis fast-grow- 
ing un|x>pularity in tho country. New jiarties were fonnod in 
opposition, and National Liberal and Liberal -Conservative parties 
combined to oppose him. The former of these maintained that 
the Govcnimcnt should bo the expression of the national will^ 
and be g[uidcd by national riglits and interests at home atul 
abroad — in fact, that it should ho essentially Rumanian, 
and, while maiutainiug friendly relations with foreign Powera, 
should in no wise allow them to interfere wnth tho internal affairs 
of the country. They also advocated reduction of expenditure 
and the indeiicudence of the magistracy. The Liberal -Con- 
servatives holtl generally tho same views, but had as their ideal cf 
foreign policy a guaranteed neutrality. Another party which now 
attmeted considerable attention was that of tho J uiiimists, or 
Young Conservatives. The name was tiikeii from a .. 
literary society formed in Jassy in 1874 by Messrs P. 

Carp, Rosetti, and Maiorescu, and transformed into a 
Kilitical association in 1881. Their programme for ^ 
luiue affairs involved the amelioration of tho position of the* 
peasantry and working c]a.sses, whose progress they considered had 
been overlooked, the irremovability of tho inugistraey, and a revision 
of tho communal law in the sense of decentralization. In financial 
matters they advocated tho introduction of a gold standard and 
tho removal of the agio on gold, also the introduction of foreign 
capital to develop industries in the country ; and as regards foreign 
policy, they were strong advocates of intimate and friendly relations- 
with Austria-Hungary. 

In 1886 the Government negotiated a consular convention witli 
Germany, under which all lawsuits connected with German suc- 
cessions ill Rumania wrero to be submitted to and judged by 
German tribunals, and rcci}irocallv Rumanian successions in 
Germany were to Imj dealt with by liurnanian courts. As few, if 
any, Rumanians resided in Gerninny, the ]>ropqsed law W'as 
manifestly much in favour of the Germans ; and tlie Opposition, 
witli Demetrius Bratiano (brother of tho premier), Veriiescn, 
and J. Lahovari at their head, succeeded in stirring up such an 
agitation throughout tho country against the iiro]>osou measure 
tliat it had to be w'ithdraw'ii. On tho 16th of 8cx>tombor nii 
attemyit was made on Bratiano's life by a tavern-keeper named 
Stoica. This caused a temporary reaction against the flood of 
his rapidly- increasing unpopularity, and in tho autumn session 
ho was a\)le to carry tarough the Chambers a further vote 
of thirty million francs for the Bucharest fortifications, and to 
pass other important ineasuros, incluiling a law' for increasing 
tho ]K)W'ers and improving the yiosition of the itoinmunes. Stoica 
W'as subsequently condemned to tw'ciity years' j»enal servitude, but 
his accomjdices and instigators, who w'crc believed to bo connected 
with tho yiarliamcntary Opposition, were acquitted. In May 1887 
the king w'as present at tho consecration of tho ncw'ly-rcstored 
nietrojiolitan church of Jassy, w'hero he was fairly w'cll received, 
in spite of tho mo.st strenuous attempts of the Opposition to stir 
up the populace to a demonstration against his majesty and }ii.«i 
absolutist minister, a good deal of w'hose unpopularity rested on 
the king, who, however, shortly afterwards strengtnened his position 
in tho country by publicly announcing that the heir to the throne 
had been finally selected in tho person of his brother’s younger- 
son, Triiice Fei*dinand of Hohenzollern, w'ho had been apyiointed a. 
lieutenant in the Rumanian army the previous year. An unusual 
proceeding in Rumania, w'here tho greatest ])OHsible license is 
allow'cd to the press, w'as the prosecution of tho Opjiosition new's- 
X>nx>cr, the Lupta, for violent attacks upon the king : the editor- 
was .sentenced to tw’o years’ imprison incnt and a fine of 5000 francs. 
Klections for a new Cnamber took idace in February 1888, and in 
spite of the very strong pressure w'hich the Government in yiow'er- 
invariably exercises on these occ^asious (although ahvuys proclaim- 
ing from the housetop the absolute freedom of election), tho w'hole 
of the leadcm of the Opposition w'ei’e elected, viz., Demetrius 
Bratiano, Catargi, Lahovari, Blarembcrg, and Fleva ; and their- 
|>artisaiiB, who in the preceding Chamber miistcied only about 
thirty strong, now formed fully one -third of the w'hole house. 
Botli Conservatives and Radicals were imbued with the same fear 
tliat Bratiano, in consequence of his dislike of Russia, w'ould throw 
the country headlong into the arms of Germany and Austria. 

Almost immediately after the elections Bratiano tendered 
Lis resignation to the king, who only accepted it on the under- 
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8t4Lnding that ho should form one of a new ministry under Frinco 
Uhika: this idea proving impracticable, Bratiano returned to 
power. On the 26th and 27th of March very serious riots broke 
out in the capital : the mob, at the head of whom were some 
prominent leaders of the Opposition, surrounded the ]ialace, and 
were only dispersed by force. On tlie following day the Chamber 
of Deputies was invaded, and one of the ushers shot dead with a 
revolver. Two of the leaders of the mob, Messrs Fleva and 
Filipcscu, were arrested ; and although the ChanilH^rs passed a 
vote of confidence in the ministry, M. Bratiano definitively retired 
oil the 4th April, after having held the ]u*cinicrshiT) for twelve 
eventful years. It was no doubt high time that he did so, and if 
he had continued much longer in office it is probable that there 
would have hoeu a revolutionary movement against the dynasty. 
During the previous Parliament a Conservative manifesto, signed 
by Catargi and D. Bratiano and other leaders of the Opposition, 
openly threatened that if tlie ministers wen? not removed prior to 
the general election the responsibility would be thrown, “not on 
those who served the crown, but on him who liore it “ ; and the 
name of Prince George Bihesen liad been ojienly mentioned iis 
a possible successor, 'fliere was great distress and discontent 
amongst the peasantry, in spite of three million francs having hcen 
voted by the legislature for their re.licf, and there was much anti- 
<lynustic agitation throughout the country, owing to the fact that 
ail unscrupulous Opposition tried to make out that the king was 
responsible for all the evils that befell the country. M. Teodor 
Kosetti, a prominent member of the Junimist party, waa now 
called on to form a ministry, of wdiich Messrs Carp, Maioresen, 
Jh’ince Stirbey, and M. Oerinani were the ]*riiicipal members. 
Fleva and Filipescu, the leaders of the recent rioting at Bucharest, 
were released almost immediately after the ministers had taken 
<ilfice. Serious agrarian riots broke out in many parts of W allachia ; 
.s(tvcral of the landlords* houses were pillaged, ami the rioters were 
not put down without considerable loss of life. The close of the 
year was marked by the visit of the prince ofAVules to the king 
at Sinaio, and hy u general amnesty gi‘antcd to the ])casant8 
implicated in the ugrariuu riots ; also by the decision of the Cour 
<ie Cassation condemning General Anghalescii, wlio had been 
minister of war under Bratiano, to three months’ imprisonment, 
loss of his rank, and a lino of 5000 francs, as well as the resti- 
tution of 25,000 francs which the State lia<l lost through his 
maladministration. 

As the now ministry w*as unable to obtain a working majority in 
a (chamber that had been elected under Bratiano's auspices, it was 
dissolved. In the new Chamber elected in October 1888 only five 
members of Bratiano’s party retained their .seats. The house was 
i'omposed of 39 Junimists, 51 Conservatives (17 of Vi'nioscu’s party), 
4 Socialists, and 40 Independent Liberals. In the Senate there was 
a strong Conservative majority, and the presidents of both houses 
were elected from that i)art 3 \ In Novoinber the ministry was 
modified in a Conservative direction by the nccession to its ranks 
of General Manu, Vernescu, and A. Lahovari, all menihers of the 
old Conservative party. A determined ellbrt w'ss made in the 
new house for .the iin|icachmcnt of M. Bratiano and the memiMTs 
of his administration. It was resisted by the ministry, as the 
resolutions included condemnation of Bratiano’.s foreign polic}', 
and were in fact directed against the king. After a three days* 
<lebate the motion was lust by one vote : a modified pro[K)aal for 
impeachment, from wdiich critit'isnis on foreign policy were ex- 
cluded, was tiien brought forward in the Chamber, and passed on 
the 21st of February by a majority of 101 to 41. In the course of 
the spring session (1889) M. Carp brought forward and ))as.sed 
through the Chambers a Bill for the amelioration of the ]>osition of 
the peasantry hy tlie distribution among tlieni of State lands. 

[The question of peasant proprietorship being of great importance 
in an agricultural country like Rumania, it seems desirable to 
give a retrospective glance at previous legislation on the subject. 
Up to the year 1864 the greater part of the soil was owned by the 
Church and monasteries, and by large boj'urd proprietors ; tliere 
was also a small class of peasant proprietors, called nuH'hevdfti in 
p nt Wallachia, rdstichi in Moldavia, living and working 
. in family communities ; but the great mass of the 
* * peasantry cultivated the lands of the large proprietors, 
* giving a certain number of days’ work to their 

manorial lord, in addition to a tithe of the raw prcnluce. They 
received in return a }»lot of ground proportionate to the number of 
animals they owned, and bad also rights of grazing and of collect- 
ing fuel in the forests. In the above year, under the Government 
of Prince Couza, a new law' was promulgated, conferring on each 
peasant family freehold property in lots varying from 3 to 6 
nectarcs (1 hectare =2} acres) according to the number of oxen that 
they owned. The man wdth no cattle received the minimum ; the 
owner of 2 oxen got 4 hectares, and the possessor of 4 received 5 or 
6 hectares. The j»rice of the land, which was calculated on the 
basis of the value of the forced labour to wliich tlie landlord had 
been entitled, was about £4, lOs. per hectare, paid to the landlord 
by the State as comjiensation, and subsequently recovered from the 


peasauta in fifteen annual instalments, in the first distribution, 
which took place almost immediately after the law' was passed’, 
280,000 families in Wallachia and about 127,000 in Moldavia 
became freeholders, holding nearly 4 million at'rcs or one -third 
of the cultivated area of the country. These ])easant ]ilotK were 
all declared inalienable for 30 years. The law of emancipation, 
although passed with the best of motives, did not to any givat 
extent benefit the peasantry. The limited size of their farms, and 
the necessity for buying wood aiul paying for pasturage, both of 
which were formerly free, prevented tliem from obtaining complete 
independence of the large proprietors, on wdiose estates they still 
had to work for [Hiyment in money or kind, while their improvi- 
dence soon got them into the hands of Jewish tnoney-leudei's, who, 
fortunately for the peasants, were by law unable to become pro- 
prietors of the soil. Ill 1866 and 1872 laws were pMsed for still 
further improving the po.sition of these small proprietors, and in 
1879 a measure passed the Chambers for allotting lauds to 48,000 
recently married couples, and also for restoring to many peasant 
families lands which had been alienated. 

In 1882 great difficulties arose, especially in Moldavia, in con- 
nexion with contracts fur labour between the peasants and the 
largo landowners. M. Kosetti succeeded, after violent opiiosition 
from the laiyanls, in passing through the Cbatubcrs measures for 
the relief of the peu.«tants. But legislation, however W'ell meant, had 
not succeeded in greatly ameliorating their position, and in 1889 
M. Carp, the .luniinist leader, passed a most important niensure, 
by winch the*. State domains, amounting to nearly one -third of 
the total area of Rumania (originally the pr(>perty of the Church 
and the convents, confiscated by Prince Couza in 186G), were to be 
gradually distributed among the i)easaiitry. The land was divided 
into lots of 5, 10, and 15 hectares. Peasants having no land might 
nrehase the smaller lots on very easy terms. Tliose who airt'ady 
eld less than 5 hectares niiglit purchase up to that amount. When 
a change of residence bei'ame necessary to enable the peasant 
to take up the new' allotment, tin; State advanced 600 francs to 
each family to defray expenses. The j)riee to he paid for the 
lainl did'ered in different distiicts, and W'as to be jiaid to the 
State in small annual instalments. If tiny land remained after 
satisfying the wants of the peasants, it was to he sold by public 
auction in lots of from *20 to 25 hectares. All lots in both eases 
were declared inalienable for 30 years. Under M. Carp’s law 1200 
imslel farms were also formed in the Baragan, or low ground lying 
to the north of the Danube. As a consequence of this law and pre- 
vious legislation there are now no less than 556,127 peasant ]»ro- 

{ irietors in Rnmania (exclusive of the Dobnidja), owning 2,390,170 
lectures of land, or rouglily spt'oking about ono-half of its cultivated 
area. The sale of the larger lots uiiiler M. Carp’s law gave rise to 
so many abuses that in 1890 a law was passed abolishing their 
further salo.j 

Shortly after the iiassage of M. Carji’s Bill through the Senate the 
minister of justice, M. Verncsco, made some outrageous judicial 
appointments without the knowledge of his colleagues, and his 
action lieing disapiiroved of by them, he declined either to with- 
draw the nominations or quit tlie cabinet. M. Catargi was 
then called on to form a purely Conservative administration, and 
took offices with Vcrnesco, Dihovari, and Manu ns colleaj'iies. 
This shuffio of tlie cards was, rightly or wrongly, attributeil in great 
measure to the influence of M. llitrovo, the active and energetic 
Rns.sian minister nt Bucharest, wdio ever since his arrival in 1886 
had been a thorn in the side of the ministers, who hod great caiibo 
for anxiety in ronnexion with conteiiqiomry events in Bulgaria, 
viz., the incorporation of eastern Riimcliu, the war between Bul- 
garia and Servia, the subsequent kidnap]ting, return, and final with- 
drawal of I’rinco Alexander of Batfenberg, all of which events gave 
rise to fears of further coiiqdications and of Russian interven- 
tion w'hich might have involved Rumania in serious difficulties. 
The advent of Catargi to power was regarded as a triumph for 
Russia, as the 8ym]»athie8 of the Juniinist minister had been 
entirely on the side of Austria. The close of the Kosetti adminis- 
tration w’as marked by a roj'al decree {5th April 1889) conferring 
on Prince Ferdinand the title of His Royal Highness Prince of 
Rumania, the title of Crown l*iinee being withheld, as he was not 
the direct heir to the throne. Shortly afterwards the prince took 
his seat in the Senate amidst great enthusiasm. 

Catargi’s administration diil not last long. He found it diflieull. 
to command a working majority in the Clianibcr that hml been 
elected after Bratiano’s dow'iifall, and resigned on tlie king 
refusing to grant a dissolution. A new ministry was formed in 
November 1889 by General Manu out of mixed Conservative and 
Junimist elements, who pulled well together on all internal 
measures, although soiuewnat divided as to their loreign pohO' i 
ami much good work was olfected by the new Governmeiil. The 
old 6 |ier cent, loan was converted into 4 per cent. A 
standard was introduced, whereby the agio on gold was got nd ot ; 
a satisfactoiy budget w'as passed, ami the 5 j»er cent, tax whicli 
had been imposed, prior to the war with Turkey, on the 
of all Government employees, was abolished. 1 he sale of State 
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lands to peasants under Carp’s law was actively proceeded with, 
half of the State lands being parcelled out, and one-fourth actu- 
ally sold. All ifurther proceSings regarding the impeachment of 
Bratiano and the members of his ministry wore stayed by a vote of 
the Chamber and Senate on the 16th February, to the great 
foction of the king, who had always stood by the minister who had 
served him so well. On the 24th October 1890 the king laid with 
much ceremony the first stone of the new railway bridge over the 
Danube at Tchemavoda, and large sums were voted for railway 
extensions and for the completion of the Bucharest and Foesani 
fortifications. The country also was relieved^ in August of the 
presence of M. Hitrovo, who had lost much influence while his 
ConserVi^ve allies were in power, as his openly expressed Pan- 
Slavist views hud alienated all his friends among the Rumanians. 
General Manus ministry was destined, like the preceding one, to 
a short life. There was much distress and consequent disoontent 
in the country, especially in Moldavia, which was by no means 
diminished by the consideration that that province "was entirely 
unrepresented in the cabinet. In February 1891 the Government 
mot with a defeat in the Senate by the rejection of their pro- 
))o.sals on public education, and General Floresco was called on to 
ibnn a new ministry. L. Catargi was appointed minister of the 
interior, and Vernosco was named minister of finance. On the 
mooting of the chambers M. Carp (uirried a vote of no con- 
fidence in the new ministry, and the king dissolved the 
Chambers. The now elections (April 1891) gave a large majority 
to the Government, but there were elected 40 National liiberals 
and only 6 Jumiuists. 

The veteran statosiiian John Bratiano died on the 16th May, aged 
76, and the king wont to his residence at Florica to visit the 
ividow and place a wreath on the tomb of his old and faithful 
servant. On the 6th July Kogalniceano, another veteran, passed 
away. Like Bratiano, he had been implicated in the national or 
rather revolutionary movement in 1848, and 8|)ent many years in 
exile striving for the iiiiion of the two principalities. He was 
minister of the interior under Prince Conza, and responsible for the 
imjiortant measures of the suppression of the corvee, the formation 
of a peasant proprietary, ami the confiscation of the projierties of 
the monastonos ; and later on, as minister of foreign alfairs for 
Prince Charles, ho accompanied Bratiano to Berlin to struggle in 
fiivour of the rights and interests of his country. On 22rul May 
1891 the jubilee festivities (25th year’s reign) of the king were 
celebrated with much outhusiasm throughout the country. ^ In 
Kovemlter, a few days after the opening of the autumn session, 
Floresco’s ministry resigned, and Catargi was once more called on 
to form a new Government. His new colleagues (including Tacho 
Ionesco, a young and promising statesman) were all Conservatives, 
but the Government shared the fate of many previous adminis- 
trations, ami before it had been ten days in ofllec was defeated in 
the Chambers on a vote of no confidence. M. Catargi, however, 
reconstituted his cabiuot by the addition to it of Messrs Carp and 
Gherman i, prominent J unimists ; Parliament was dissolved, and in 
the elections which followed the Conservative-Junimist coalition 
obtained a largo majority. 

The first year of the new administration was marked bv the 
betrothal of Piinco Fenliiiand of Rumania to the Princess Maria, 
daughter of the duke of Coburg and the Grand Duchess Alexandra 
of Russia, and grand -daughter of Queen Victoria and of the Tsar 
Alexander ; the betrothal was followed by a visit of King Charles 
to Queen Victoria at Windsor, on whieli occasion his majesty 
was invested with the order of the Garter. The marriage took 
dttoe at Siginaringoii on the 10th January 1893. Prince Carol 
horn on the 15th October 1893) and the Princesses Elizabeth and 
^laria, the issue of this marriage, have been brought up in the 
Orthodox faith. The well-deserved affection of the country 
towards the dynasty was subsoquciitly displayed during the 
dangerous illnesses from typhoid fever of Prince Ferdinand 
in 1897 and the young Prince Carol in 1899, when spontaneous 
expressions of sympathy poured in from all quarters. 

The now ministry during their four years’ tenure of oflico passed 
several useful measures through Parliament. The State credit was 
improved by the conversion of the public debt, the sale of the 
State lands to the peasantry was actively procee<lod with, greatly 
AssisteU by the establishment of an agricultural bank founded by 
the Government with a capital of iKiarly a million sterling, for the 
purpose of making advances to the poorer landed classes ; a rural 
gendarmerie was formed, a law was passed making irremovable the 
judges of the Court of Appeal and the prosidente of tlie tribunals, 
and other important juaicial reforms were carried out ; a mining 
law was passed with the objec^t of introducing foreign capital, and 
the commercial marine w'as d«velo|HMl by the formation of a State 
ocean service of passenger and cargo steamers. Great reforms, 
which had been unsuccessfully attempted by former Governments, 
were mado in the service of ]mblie instruction and in the organiza- 
tion of the clergy. In 1893 and 1894 commercial and extradition 
treaties and a trade-mark convention were made with Groat Britain. 
The commercial treaty with Great Britain, as well as similar treaties 
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with Austria and Germany, were for a period of ten years, expiring 
in 1903. In May 1894 the king inaugurated with much ceremonv 
the opening to navigation of a new waterway in the Sulina branch 
of the Danube, constructed by the European commission, and in 
September of the following year opened for traffic the magnificent 
railway bridge over the Danube at Tchemavoda (constructed by 
the Rumanian Government at a cost of about one and a half 
million sterling), which connects the whole of the Rumanian 
railway system with the port of Constantza, where a year later 
he laid the first stone of the new works destined to make that 
ort a first-class harbour. Meanwhile the Liberal Opjiosition was 
eing reorganized. On the death of John Bratiano his brother 
Demetrius was proclaimed chief of the united Liberal party, but he 
survived his brother only one year, and on his death in June 1892 
the veteran statesman Demetrius Stourdza was recognized as the 
head of the National Liberal party. M. Stourdza had com- 
menced his political career in 1857 as secretary to the divan 
ad Jwc of Moldavia ; in 1866 ho was minister of public works, and 
in 1870 of finance. He had led the anti-dynastic agitation during 
Lascar Catargi’s fii'st ministry. In 1877 ho was a strong opponent 
of the Busso-Rumanian alliance, but returned to power under 
Bratiano in 1878, and became a faithful defender of the dynasty 
and a strong partisan of the Triple Alliance. A man of great 
talent, tremendous application, and full of energy, he was the 
leading spirit of the most important financial institutions of the 
country, and was very popular in Liberal circles. In 1894 he 
started a very violent agitation in favour of the Rumanians of 
Transylvania and the Banat, who were being persecuted by their 
Magyar mlcrs after the unsuccessful attempt to present their 
famous “ memorandum ” to the Austrian emperor. Public meet- 
ings were held all over Rumania in favour of their oppressed 
countrymen. Interpellated in the Senate, the Government could 
only reply that they were unable to intorfore in tlie internal 
affairs of a neighbouring state ; and although they retained their 
parliamentary majority, they rapidly lost ground in public esti- 
mation. Another popular Opposition cry referring to internal 
matters was Rumania for the Rumanians!” The new mining 
law, among other concessions, gave foreigners the right to lease 
lands for long iteriods for the working of |)etroleum, and this waa 
denounced by the Opposition as being hostile to national interests, 
and also as being amiust the spirit of the constitution, which pro- 
hibited foreigners from holding lands. The Bill, in spite of the 
Opposition, was carried by the Government in April 1895, as well 
as another important measure favouring the construction of local 
railways by private individuals. The Liberal Opposition protested, 
and retired from the Chamber, and took no further part in legis- 
lative proceedings. The Liberal party had been out of office for 
eight years, the Conservative-Junimist coalition had practically 
carried out their complete programme, and legislation was at a 
deadlock owing to the abstention of the Liberal Opposition. Tlu; 
popular agitation against the Government was most violent, and 
the king thought it high time that there should be a change of 
ministry, and that the Liberal ])arty should have its turn. The 
three Junimist members of the cabinet tendered their resignation, 
but Catargi undertook to carry on the Government if the king 
would grant an immediate dissolution of the Chambers, antici- 
pating by a few months its constitutional term of four vears. 
His majesty refused his consent ; the Government resigned, and 
M. Stourdza was called on to form a new ministry. 

lu December Parliament was dissolved, and tnc elections took 
place under the auspices of M. Fleva, the nevr minister of the 
interior. In no so-called constitutional country in the world has 
the Government so much power in influencing the elections as 
in Rumania. Uii a change of ministry the first act of the now 
minister of the interior is to dismiss nearly all the prefects of 
the thirty districts into which the country is divided. (The 
Dobrudja, which consists of two additional districts, does not send 
any representatives to the Chamber.) The under-prefects share 
the same fate. The communal councils are then dissolved, and 
now provisional members appointed under Goveniment pressure. 
Then follows the general election ; and as all the executive officers 
are partisans of the Government, and are by no means scrupulous as 
to the means they employ, and as the hosts of officials scattered over 
the country almost invariably vote on the side of the Government, 
the result of the election can bo foretold to a certainty. In the 
present case, although M. Fleva ostentatiously declared that there 
should be no official interference with the elections, there was the 
somewhat startling re.suU that, whereas in the previous Parliament 
the Conservatives iiad an overwlielming majority in both houses, five 
Conservatives only were elected in the new Chamber, and two in 
the Senate. The advent to power of the Liberal ]>arty under 
M. Stourdza, who had recently been making such violent attacks 
on the Hungarian Government, caused some anxiety in Austria- 
Hungary, which was dispelled, however, by public declarations 
at Jassy and subsequent official explanations. When once office 
was obtained, it was to the interest of the new Government that 
the agitation should subside, and this was rendered comparatively 
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easy, as an amnesty had been granted to the political prisoners in 
Transylvania. 

The oiiicial opening by the emperor of Austria of the new canal 
through the Iron Gatos of the Danube on the 27th September 1896 
(one of the episodes of the Hungarian ** Millennium " festivities), 
was the means of bringing about a ^eat improvement in the 
relations between the two countries. The kings of Rumania and 
Servia were the honoured guests of the emperor on this occasion, 
and immediately afterwards the emperor paid an official visit to 
King Charles at Bucharest, where great preparations had been 
made to give his imperial majesty a befitting reception. The 
improved relations which resulted from this exchange of courtesies 
between their sovereigns were unfortunately not of very long dura- 
tion. In the following autumn King Charles paid aVisit to the 
emperor at Budapest, the Hungarian capital — a visit which 
was intended further to cement the friendly feeling between 
their respective subjects ; but, most unfortunately, the king of 
Rumania, in conferring numerous orders and decorations on tlie 
occasion of his visit, bestowed one, probably by an oversight, on a 
Hungarian official wlio was only known to fame as a very violent 
anti-Rumanian writer in the Mag)*ar press. This incident was 
the signal for the reopening of an acrimonious newspajier war 
l)etwecn the two countries, and the ill-feeling caused thereby had 
probably much to do with reconciling the Rumanians to a visit 
made by their sovereign in the follo\ving year (August 1898) to 
his other powerful neighbour, the Tsar. Accompanied by Prince 
Ferdinand and M, Stourd/a, he was for a fortnight the omiieror’s guest 
at Moscow, KiefT, and St Petersburg. His reception everywhere was 
most cordial, on the luirt not only of the emperor, but also of the 
military, who had not forgotten that the king had commanded the 
Russian army before Plevna. This visit was the outward symbol 
of a reconciliation between the Rumanians and Russians — ^^the 
relations between whom had been the reverse of cordial ever since 
the termination of the war of 1877-78, resulting as it did in the 
forcible alienation of Bessarabia from one country to the other. 
As regards foreign relations with other Powers during M. Stourdza's 
administration, it may be noted that diplomatic relations were 
renewed wi th G recce after an interruption or several years. The rela- 
tions of the Government with Turkey were also very friendly, and 
a commercial convention was signed betwesen the two countries ; at 
the time of the Armenian troubles the entry of Armenian refugees 
into Rumanian territory was rigorously prevented, ostensibly on the 
grounds that the Government did not wish Bucharest to become 
the centre of a cons])iracy against a neighbour. In the Grcco- 
Turkisli war, also, much sympathy was shown to Turkey, probably 
with the object of obtaining friendly treatment for the numerous 
Koutzo-Vlacli population scattered over Turkey in Europe, but tlic 
friendliness shown hy Rumania was not thoroughly reciprocated. 
The sultan would not grant the concessions she desired with 
regard to the nomination of an independent bishopric forthe Vlach 
communities, and later on in 1900 the commercial treaty was 
denounced by Turkey, and Rumania lost the privilege of most | 
favoured nation tniatment and of the special tariff which had 
previously been accorded. 

As regards homo politics, the overwhelming majority of the 
Liberal party at the elections of 1895, instead of being a source of 
strength, proved tho very reverse. It caused the party to split 
up into factions, Stourdzists, Aurelianists, and Flevists, so ealleil 
after the names of their respective chiefs. M. Fleva, who now 
hold office for the first time, after having battled in the Liberal 
cause for twenty years, was the first to quarrel with his chief, and 
had to leave the ministry after only a few months’ tenure of office. 
Ho was replaced as minister of the interior by M. Statesco. Some 
months later, shortly after the visit of the emperor of Austria, 
M. Stourdza himself had to retire from office in circumstances 
which caused a great and painful sensation throughout the country. 
Tlie head of the Orthodox Church, the Metropolitan Gennadius, 
who hod formerly taken an active part in insisting tliat the 
younger members of Friiico Fcrdiiianas family should be brought 
up in the Orthodox faith, had for some years pa.st, as cj'-oMcio head 
of the richly-endowed philanthropic establishments founded by the 
Princess Brancovan, been desirous of ^tting the entire management 
of these wealthy foundations into his own haud.s, and had made 
violent attacks on the two administrators, Prince George Bibcscu 
and Prince Stirhey, both members of tho Brancovan family. In the 
quarrel that ensued much that was questionable in the early career 
of the prelate was brought to light, and he was oiieiily accused of 
simony, of heresy, and other matters more suitable for a criminal 
court. The scandal created was so great that the Government 
called on tlie metropolitan to resign, and on his refusal to do so 
ordered his arraignment before the Holy Synod, by whom, after a 
public trial, he was found guilty of certain canonical offences, and 
sentenced to he deposed from his high estate. The same niglit, 
by order of tho head of the Government, he was seized in his 
arohiepiscopal residence by the police, and removed by force to a 
neighbouring monastery. This narsh treatmentrof the bead of the 
Church led to a tremendous outcry against M. Stourdza. Indignant 


meetings of protest were held throughout the country, and by no one 
was the prime minister more elomiently and vigorously denounced 
than by his late colleague M. Fleva. M. Stourdza had to yield 
^fore the storm, and on the 3rd December 1896 the president of 
the conncil, M. Aurelian, was called on to reconstitute a Liberal 
cabinet, with the principal object of calming public opinion by tlie 
settlement of this exciting question, which was putting a stop to 
parliamentary and all other business. M. B. Lascar Catargi, an able 
and experienced public servant, was called to the ministry of the 
interior. M. Aurelian then appealed to the patriotic sentiments 
of the Conservative party to help to solve the difficulty, and with 
the aid of Messrs Lascar Catargi and Tache lonescu, aftpr a long 
and anxious discussion, the following decision was arrived at : — The 
Holy Synod was to reverse its judgment (M. lonescu, a clever 
lawyer, had discovered some technical flaw which would enable 
the members of tho Synod, all more or less subservient to their 
political chiefs, to go through the somewhat humiliating process 
of reversing their first decision), and the metropolitan was to he 
restored to Ids ecclesiasticAl rank and dignities, which, after holding 
them for a few days, ho was voluntarily to resign and to roceive as 
compensation a handsome pension. This scheme was carried out to 
the letter, except that tho metropolitan did not receive his pension 
until the year 1899, when the Conservatives wore again in power. 

Calm was restored in tho country. Monsignor J osenh Glieorgian, 
who had previously hold tho same high office, but who had retired 
into private life, was re-elected metroj>olitan, and the Liberal party 
was again torn by intestine quarrels. M . Aurelian and his colleagues 
having tasted the sweetB of office, were not inclined to hand over 
their portfolios to M. Stourdza and his partisans, 'i'lie struggle 
terminated in the sin'cesa of M. Stourdza, who in April 1897 
returned to power and remained president of the council until 
1899. The discords among the Liberal party prevented the carry- 
ing out of the extensive projects of reform that had boon promised 
by M. Stourdza’s Government on its first accession to power, and 
but few important measures were jiassed — one for the reform of 
public instruction being the most noteworthy. The Liberal Govern- 
ment abstained from putting into force the mining law passed in 
1895, and it remained a dead letter until tho Conservatives came 
back into power in 1899. The Rumanian mercantile marine was 
expanded by the organization of a lino of cargo steamers belonging 
to the Government to run between the Danube and Rotterdam, 
and consideralile progress was made in the extension of railways 
and other public works, notably those at the port of Constantza. 
M. Stourdza’s Government, which liad risen to power mainly on tho 
national question, was also destined to fall on it. A ti*emendouB 
popular agitation was raised on tlic subject of certain subsidies 
made hy the Rumanians for the sunport of the Rumanian schools 
at Kronstadt in Transylvania, and M. Stourdza was ncciised of too 
great suliserviency to the Hungarian Government. Tho agitation 
culiiiinated in street riots at Bucharest. On tlie same evening that 
M. Stourdza tendered his resignation to the king (April 1899) the 
veteran Conservative statesman Lascar ("atargi suddenly died ; and 
it is said that the king was prc])aring a summons to him to form a 
new ministry when the news arrived at the palace. The Conserva- 
tive party held a hurried meeting, and without consulting M. 
Carp (the leader of the Junimist party, who had for so many ycais 
acted us a colleague of M. Catargi), tliey elnctpil as their chief 
M. G. Gr. Cantacuzone, a gentleman of girat wealth and highly 
respected, but not hy any means a brilliant slatcsman. He was 
called on by the king to form a ministry. Tho Junimists, feelii.;^ 
hurthy the action of the Conservative party, declined to lake any 
part in it, and M. Cantacuzeno ultinialtly fonued a ministry 
composed of five pure Conservatives — himself, the veteran General 
Maun, Tache lonescu, General .laques Lahovnry, and his brother 
Jean, and four recruits from the Iiulcpeiid«*nt Liberal party, Messrs 
Fleva, Istrati, Disesou, and Gradisliteanu, who now formally rallied 
to the Conservative party. The new ministry was hardly in 
office when serious agrarian riots broke out in the Olt district in 
Wallachia, due in great measure to Socialistic, agitation. The 
Government acted energetically, and the revolt was j)rc>mptly 
suppressed by the military, but not before many of the inisguicleJ 
Tieosants had paid the jieiialty of their folly with their lives. 

In the new Chamber of Representatives clccteJ after tlic change 
of Government there were 149 Conservatives, 1.3 Junimists, and 7 
Liberals. But the Coiisei-vativo administration liad a lieavy task 
before it, and the years 1899-1900 will long he rememhered in 
Rumania for the eeonomical and financial crises tlirongh which 
it passed, owing principally to tho disastrous failure of the harvest 
of 1899, wliich cailscil so much distress anujiig the |aM)rerclaK.scs that 
in the autumn several thousand emigrants left the Dohnuija fm 
foreiRn countries, an.l in 1900 at least 6000 Jews eiuiRmtcl Irom 
Moldavia. The financial ifosition of tl.e eotinirv ha<i lii her (. on 
the snrfaco been verv satisactory. The jiniilie dcht, iiiastly placeil 
in Germany, amounted to about 61 millions steiliiiR, of wliieli tl,o 
interest had been regularly jsiid, but the facility with which money 
had always been borrowed gave rise to great cxl ravagaiiec. 
which ought to have been defrayed out ol the ordinary budget, sucli 
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as material for railways, construction of roads and public buildin/^ 
(eapeciallyin the erection, regardless of cxi)enso, of magnificent public 
offices at Bucharest), equipment and ammunition for the army, &c., 
were frequently defrayed out of the produce of the loans, and the 
custom had arisen when money was scarce of issuing treasury bonds. 
When the Conservative Govornment came into office they found that 
the payment of 2^ millions of these bonds would shortly become due, 
and there were no resources in the treasury to meet them. Owing 
to the Transvaal war and other causes the money market was most 
unfavourable, especially in Germany, whore llieir loans had always 
hitherto been negotiated. To add to their difficulties, there uras 
an almost entire failure of the harvest, and a certainty of a large 
<ieficit in the ordinary budget for 1808-99, since estimated at 
£1,200,000. The value of cereals exported in 1898 was about 9 
millions sterling, in 1899 only 8^ millions; and when it is recol* 
looted that the railways and navigation services are all State 
property, and that the State is also the owner of the tobacco, salt, 
and other monopolies, which bring in on an average year some 2^ 
millions, it may well be imagined that the failure of the harvest, 
which aflects materially all these as well as other sources of revenue, 
is a tremendous blow to the financial position of the couutiy. The 
Government managed to extricate itself fromits immediate difficulties 
by raising a loan at Berlin of 9 millions sterling in the autumn of 
1899, but on very stringent terms. Besides paying a much higher 
rate of interest than heretofore, it bound itself not to contract any 
further new loans until this one was paid off. The budget for 
1900-1901, after allowing for the increase of the public debt, 
showed a nominal surplus of about £280,000 in a total of close on 
10 millions, the expenditure of the country having nearly doubled 
in ton years. To balance tho budget new taxes were levied to 
tlio extent of £750,000, some of which caused great discontent, 
notably a tax on tzuica or plum brandy, tho injudicious and 
premature application of w'hich provoked serious riots among tho 
peasantry in the districts concerned, whhth were not suppressed 
without loss of life. Tijo Conservative Government during its 
tenure of office jj.assed several useful measures, and did one very 
substantial service to the country in settling by an amicable 
oomiiromiso with the Hungarian Government the long -vexed 
ijuestion concerning tiie subsidy granted by Rumania to the 
national schools at Kronstadt. Tho Hungarian Oovernmout, 
through its prime minister, M. Szell, openly announced its inten- 
tion of inaugurating a more just and liberal jKilicy towards tho 
Rumanians of Transylvania and the Banat. 

In the suminer of 1900 the financial crisis was so acute that it 
was generally felt that M. Cantucuzene s ministry was not strong 
enough to cope with it. Secret negotiations took place between 
tho Juniuiists and some of tho Conservative ministers, the out- 
come of which was a public declaration of the fusion of the 
old and new Conservatives into one united Conservative party. 
M. Cantacuzone resigned the presidency of the council, although 
remaining tlie nominal head of the party, and M. Carp, who had 
been tho leader of the Junimists, was called on by tne king to 
fonii a now ministry. General Lahovary and Gradishteanu 
retained their portfolios. Olanescu w'as given tho interior, and 
Marghiloman the ministry of foreign aifairs. Messrs Arioti, 
Kilipesou, and Maiorescu were appointed ministers of public 
instruction, tho domains, and justice, while M. Carp himself took 
the department of finance. I^ter on in tho year the various 
facetious of tho Liberal party also decided to combine as National 
Liberals under the leadership of the veteran Stourdza. But the 
now ministry, which had come into power by intrigue, was soon 
destined to fiill in tho same way. One formidalde adversary, tho 
cx-domagogue and late Conservative minister, M. Kleva, had been 
got out of the way by being appointed to the Rumanian legation 
at Rome, but General Manu, M. Tachc lonescu, and M. I^ahovary, 
other members of the late ministry, remained. They hod been 
passed over and ignored at the time of tho Conservative fusion, 
but soon made their p<»wer felt. The Conservatives as a whole 
were united in wishing to meet the financial crisis by a modorato 
reduction of tho expenditure and a large increase of taxation, 
while M. Stourdza and tho Liberal Op|iosition advocated the 
])ermanent reduction of the annual expenditure by 20,000,000 
l*rancs„ which would necessitate the raising of 6,000,000 only by 
fresh toxation. The Conservative ex-ministers, who had a large 
following in the Chambers, formed a majority in the budget 
committee of the house, and strenuously opposed some of M. Carp’s 
financial proposals, notably a largely increased tax on professions. 
Tiie premier, unable to have his way, resigned in February 1901, 
and M. Cantacuzeno w‘as again called on to form a ministry, but 
being unable to obtain tho adherence of any members of M. Car}>’s 
ministry, declined the task. A truce was agreed on and M. Carp 
returned to power, but only for a few days. M. Stourdza delivered 
a very violent ^cech in tho Senate, attacking several of the 
members of M. Cantacuzene's ministry, and M. Carp, replying to 
an interpellation in the Chambers, declined to defend them or to 
r.ccept responsibility for their past proceedings. This proved too 
great a strain on the loyalty of the ex-ministers and their follower, 
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and on the 26th February the Chamber of Deputies, after a stormy 
sitting, rejected by 76 votes to 74 a vote of confidence in tho 
financial policy of the Government. The m^ority was composed 
of dissenting Conservatives and of Liberals, who had, however, only 
eight seats in the house. M. Carp again resigned, and as tho 
Conservatives, through party dissensions, had proved themselves 
uito inoai»able of dealing with the financial crisis, the king 
ecided to entrust M. Stomrdza with the formation of a Liberal 
ministry. He was summoned on the morning of tho 26th, com- 
pleted the ministerial list by the evening, and on the following 
morning (t.s., within 40 hours of tho passing of the hostile 
resolution in ilie Cham])cr) read the king’s decree dissolving both 
the Chamber of Dojmties and the Senate. 
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Rumbur^i the chief town of a govornnifiit district 
in Bohemia, Austria, on the Saxon frontier, with Saxon 
and Austrian custom-houses. Important industrial centre, 
with textile industry (linen, woollen, and cotton goods, 
sewing thread, <kc.), turnery in horn, dyeing, corn- 
xniUiiig, (kc. Population (1890), 10,178; (1900), 10,382, 
all German and chiefly Roman Catholic (estimated at 3 
per cent. Protestant^ 1 cent. Old Catholic, and ] fier 
cent. Jewish). 

Runcorn, a market town and seaport, Cheshire, 
England, in the Northwich parliamentary division, 15 
miles north-east of Chester by rail, on the south side of 
the Mersey. Several places of worship have been enlarged, 
and among new buildings are a Catholic church, seamen’s 
institute, church house, tcMihnical institute, and free library. 
Runcorn is a sub-port of Manchester, 'with which it is con- 
nected by the Manchester Ship Canal, and has extensive 
wharfage and warehouse accommodation. The chief ex- 
lK>rt8 are coal, salt, and pitch ; but there is also a large 
traflic in potters’ materials (such as bone ash, china clay, 
flints, &c.), also a miscellaneous one in slates, pig-iron, 
ochre, and amber. A transporter bridge l)etween Run- 
corn and Widnes, with a suspended car worked by elec- 
tricity to convey ] passengers and vehicles from one side of 
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the river to the other — ^the first bridge of the kind in 
England — was constructed in 1902. Population of parish 
and urban district (1891), 20,050 ; (1901), 16,491. 

RupArji a town of British India, in the Uniballa dis- 
trict of the Punjab, on the left bank of the river Sutlej, 
43 miles north of Umballa; 1120 feet above the sea. 
Population (1881), 10,326; (1891), 8693; municipal 
income (1897-98), Bs. 11,038. It is historically interest- 
ing as the scone of Kanjit Singh’s visit to Lord William 
Bentinck when governor-general in 1831. Hero are the 
head works of the Sirhind canal. It is also a centre of 
local trade, and has manufactures of cotton cloth and 
hardware. Hindu and Mahommedan fairs are held. 

Rupert’s Land* See Nobth-West Tebritobibs. 

Ruskirii ilohn (1819-1900), was bom in London, 
at Hunter Street, Brunswick Square, on 8th February 1819, 
being the only child of John James Buskin and Margaret 
Cox. They were Scots, first cousins, the grandchildren of 
a certain John Buskin, of Edinburgh (1732-1780). In 
PrcBterita the author professes small knowledge of his 
ancestry. But the memoirs published on the authority of 
the family trace their descent to the Adairs and Agnews 
of Galloway. In this family tree ai-e men famous in arms 
and in the public service : Sir Andrew Agnew of Lochnaw, 
Admiral Sir John Boss, Field-Marshal Sir Hew Dalrymplc 
Boss, Dr John Adair, in whose arms Wolfe died at 
Que^c, and the Bev. James Tweddale of Glenluce, to 
whom the original Covenant, now in the Glasgow ^fuscum, 
liad been confided. The name Buskin is said to lie a 
variant of Erskine, or Boskeen, or Bogerkin, and even 
Boughskin. It is more probably Busking, an Anglian 
family, wliich |mssed northwards and became Buskyn, 
Busken, and Buskin. 

John Buskin, the author’s grandfather, a handsome lad 
of twenty, ran away with Catherine Tweddale, daughter 
of the Covenanting minister and of Catherine Adair, then 
a beautiful girl of sixteen. He settled in Edinburgh and 
engaged in the wdne trade, lived liberally in the cultivated 
society of the city, lost his health and his fortune, and 
ended his days in debt. His son, John James Buskin 
(1785-1864), father of the author, was sent to the High 
School at Edinburgh under Dr A. Adam, received a 
sound classical education, and was well advised by his 
friend Dr Thomas Brown, the eminent metaphysician. 
When of age, John James was sent to London to enter 
the wine trade. There, in 1809, ho founded the sherry 
business of Buskin, Telford, and Domccq ; Domecq being 
proprietor of a famous vineyard in Spain, Telford contri- 
buting the capital of the firm, and Buskin having sole 
control of the business. John James Buskin, a tyjucal 
Scot, of remarkable energy, probity, and foresight, built 
up a great business, paid off his father’s debts, formed 
near London a most hospitable and cultured home, where 
he maintained his taste for literature and art, and lived 
and died, as his son proudly wrote upon his tomb, ‘*an 
entirely honest merchant.” He was also a man of strong 
brain, generous nature, and fine taste. After a delay of 
nine yciirs, having at last obtained an adequate income, 
he married his cousin, Margaret Cox, who had already 
lived for eighteen years with his mother, the widow of 
John Buskin of Edinburgh. When this marriage of the 
two cousins, who had known each other all their lives, 
took place in 1818, neither of them was young. John 
James was thirty-three and Margaret was thirty-seven. 
In the following year (8th February 1819) their only 
child, John, was born in Hunter Street, London. 

Margaret Buskin, the author’s mother, wus a handsome, 
strong, stem, able, devoted woman of the old Puritan 
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school, Calvinist in religioxi, unsparing of herself and 
others, rigid in her ideas of duty, proud, reserved, and 
ungracious. She was the daughter of Captain Cox, of 
Yarmouth, master mariner in the herring fishery, who died 
young ; whereupon his widow maintained herself as land- 
lady of the King’s Head Inn at Croydon. Her younger 
daughter married Mr Bichardson, a baker, of Croydon; 
the elder, Margaret, married John James Buskin. Jessie, 
a sister of John James, married Peter Bichardson, a tanner, 
of Perth, so that the author had cousins of two Bicliard- 
son families, unconnected with each other. In his own 
memoirs he speaks much more of these than of any 
Buskins, Tweddales, Adairs, or Agnews. The child was 
brought up under a rigid system of nursing, physical, 
moral, and intellectual; kept without toys, not seldom 
whipped, watched day and night, but trained from infancy 
in music, drawing, reading aloud, and observation of natural 
objects. When he was four the family removed to a 
house on Heme Hill, then a country village, with a garden 
and rural surroundings. The father, ivho made long tours 
on business, took his wife, child, and nurse year after 
year across England as far as Cumberland and Scotland, 
visiting towns, cathedrals, castles, colleges, parks, moun- 
tains, and lakes. At five the child was taken to Keswick ; 
at six to Paris, Brussels, and Waterloo ; at seven to Perth- 
shire. At fourteen he was taken througli Flanders, along 
the Bhine, and through the Black Forest to Switzerland, 
where he first imbibed his dominant ])assion for the Al])s. 
His youth was largely passed in systematic travelling in 
search of everything beautiful in nature or in art. AjuI 
to one so precocious, stimulated by a j)arent of much 
culture, ample means, and gretit ambition, this resulted in 
an almost unexampled esthetic education. In childJiood 
also he began a systematic pmctice of com]>osition, both 
in pn)se and verse. His mother trained him in reading 
the Bible, of which he refid through every chaj)ter of every 
l)Ook year by year ; and to this study he justly attributes 
liis early command of language and his pure sense of style. 
His father ^ead to him Shakespeare, Scott, Don Quixote, 
Pope, and Byron, and nnist of the grefit English (Jassics ; 
and his attention was es]»ecially turned to the formation 
of sentences and to the rhythm of prose. He began to 
comi>ose both in prose and verse as sf)on as he had learned 
to read and write, both of which arts he taught himself by 
the eye. 

His first letter is dated 1823, wlien he was only four. 
In it he corrects his aunt, wdio had put up the wooden ]»Lllars 
of his Waterloo bridge “ujiside down.” -At live lie. was a 
bookworm. At seven he began a w^ork in four voluiiKis, 
with copper-j)latcs jirintod and comi»osed by a little boy, 
and also drawn.” His first poem, correct in rhyme and 
form, was written before he was seven. At iiiiu* he lu^gan 
“Eudosia, a p<jem of the Universe.” From that ytar 
until his Newcligate Prize, at the age of twTnty, lie wrote 
enormous quantities of verse, and lx*gau dramas, romain es, 
and imitations of Byron, Pope, »Scott, and Hhelle}^ W'Jiat 
remain of these effusions have no sjiccial (juality (‘xcej>t 
good sense, refined feeling, accuracy of jihrast*, and a 
curious correctness of accent and rhythm. Of true 2 >o(‘try 
in the higher sense there is hardly a single line. 

His schooling was irregular and not successful. At tJio 
age of eleven he was taught Latin and (inn k by Dr 
^idrews, a scholar of Glasgow University. About t In* ■ aiiie 
time he had lessons in drawing and in oil jwiinling n ni 
Bunciman. French and luiclid were tauglit l»y li'ovv- 
botham. At fifteen he w'as sent for two years to tin; day 
school of the Bev. T. I)ale of Peckhani, and at seventeen 
he attended some courses in literature at King's rollegc, 
London. In painting he had lessons from CojJey Fielding 
and afterwards from Harding. But in tlic inc:es.sant 
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travelling, drawing, collecting specimens, and composition 
in prose and verse he had gained but a very moderate 
classical and mathematical knowledge when he matri- 
culated at Oxford ; nor could he ever learn to write toler- 
able Latin. As a boy ho was active, lively, and docile ; 
a good walker, but ignorant of all boyish games, as naif 
and as innocent as a child j and he never could learn to 
dance or to ride. Ho was only saved by his intellect and 
his fine nature from turning out an arrant prig. He was 
regarded by his pirents, and seems to have regarded him- 
self, as a genius. As a child he had been “ a savant in 
petticoats ” ; as a boy he was a poet in breeches. At the 
ago of seventeen he saw Adele, the French daughter of 
Monsieur Domecq, Mr lluskin’s jiartner, a lovely girl of 
fifteen. John fell rapturously 
in love witli her; and, it 
seems, the two fathers seri- 
ously contemplated their mar- 
riage. The young poet wooi'd 
tlio girl with poems, romances, 
dramas, and mute worship, 
but received nothing exce]»t 
chilling indifference and lively 
ridicule. To the gay young 
beauty, familiar with Parisian 
society, the raw and serious 
youth was not a possible 
She was sent to an Englisli 
school, and he occasionally 
saw her. His unspoken j)as- 
sion lasted about three years, 
when she married the llaron 
Duquesne. Writing as an old 
man, long after her death, 
liuskin .speaks of his earlylove 
without any sort of rapture. 

But it is clear that it deeply 
coloured his life, and led to 
the dangerous illness whicth 
for some two years interru])ted 
his studies and made him a 
wanderer over Europe. 

As the father was re.solved 
that John should have every- 
thing that money and pains 
could give, and was one day to 
be a bishop at least, he entered 
him at Christ Church, Oxford, 
as a gentleman -commoner — 
then an order reserved for men of wealth and rank, 
lluskhi’s Oxford career, broken by the two years ])asscd 
abroad, was not very full of incident or of usof^ness. 
Though he never became cither a scholar or a mathema- 
tician, he did enough accurate work to be plaxsed in the 
honorary fourth class both in classiits and in mathematics. 
By the young bloods of the “House” he was treated 
phjasantly as a raw outsider of genius. By some of the 
students and tutors, by Liddell, Newton, Acland, and 
othe|*.s, he was regarded as a youth of rare promise, and 
ho mode some lifelong friondshi])s with men of mark 
and of power. Both he and his college took kindly the 
amazing proceeding of his mother, who left her hmsband 
and her home to reside in Oxford, that she might watch 
over her soii^s health. The one success of hi.s Oxford 
career was tho winning the Newdigato Prize by his poem 
“ Salsette and Elephauta,” which ho recited in tho Shel- 
donian Theatre (Juno 1839). Two years of ill-healtli anil 
absence from home ensued. And ho did not become “ a 
Graduate of Oxford” until 1842, in his twenty-fourth 
year, five years after his first entrance at the University. 



John Rubkin. 

(From a photograph by Barraud, London,) 


In fact, his desultory liebool and college life had been 
little more than an interruption and hindrance to his 
real education — ^the study of nature, of art, and of litera- 
ture. Long before Buskin published books he had ap- 
peared in print. In March 1834, when ho was but 
fifteen, Loudon’s Magazine of Natural Hutory published 
an essay of his on the strata of mountains and an inquiry as 
to the colour of the Rhine. He then wrote for Loudon’s 
Magadne of Architecture^ and verses of his were inserted 
in Mo8.si^s Smith and Elder’s Fvimdship^a Offering, by 
the editor, T. Pringle, who took the lad to see the poet 
Rogers. At seventeen he wrote for Blaxikwood a defence 
of Tumor, which the painter, to whom it was first sub- 
mitted, did not take the trouble to forward to the magazine. 

At eighteen he wrote a series 
of papers, signed Kata Phusin, 
i,e, “ after Nature,” for Lou- 
don’s Magadm, on “ The 
l-^oetry of Architecture.” In 
1838 (he was then nineteen) 
Mr Loudon wrote to the 
father, “ Your son is the 
greatest natural genius that 
ever it has been my fortune 
to become acquainted with.” 

Having recovered his health 
and spirits by care and 
foreign travel, and having 
taken his degree and left 
Oxford, Ruskin set to work 
steadily at Heme Hill on the 
more elaborate defence of 
Turner, whicli was to become 
his first work. Modern 
Painters, vol. i., by “ a 
Graduate of Oxford,” was 
publislied May 1843, when 
the author was little more 
than twenty -four. It pro- 
duced a great and immediate 
sensation. It was vehemently 
attacked by the critics, and 
coolly received by the painters. 
Even Turner was somewhat 
dis(!oncerted ; but the painter 
was now known to both Rus- 
kins, and they freely bought 
his pictures. Tlie family 
then went again to the Alps, 
that John might study mountain formation and “ Truth ” 
in landscape. In 1845 he was again abroad in Italy, 
working on his Modern Painters, the second volume of 
wliich ap})eared in 1846. He had now plunged into tho 
study of Bellini and tho Venetian school. Fra Angelico and 
tho early Tuscans, and he visited Lucca, Pisa, Florence, 
Padua, Verona, and Venice, jmssionately devoting himself 
to architecture, sculpture, and painting in each city of 
North Italy. He wrote a few essays for the Quarterly 
Review and other periodicals, and in 1849 {oeU 30) he 
published The Seven Lamps of Architecture, with his own 
etchings, which greatly increased tho reputation acquired 
by Ills MiHlem Painters, 

On the 10th April 1848, a day famous in the history 
of Chartism, Ruskin was married at Perth to Euphemia 
C. Gray, a lady of great beauty, of a family long intimate 
with the Ruskins. Tho marriage, we are told, was ar- 
raTigod by tho jmrents of the pair, and was a somewhat 
hurried act. It was evidently ill-assorted, and brought no 
hax)piness to either. They travelled, lived in London, saw 
society, and attended a “Drawing-room” at Buckingham 
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PaJace. But Buskin, immersed in various studies and 
projects, was no liuslmnd for a brilliant woman devoted 
to society. No particulars of their life have Ix^en made 
public. In 1854 his wife loft him, obtained a nullifica- 
tion of the marriage under Scots law, and ultimately 
became the wife of John Everett Millais. John Buskin 
returned to his parents, with whom ho resided till their 
death ; and neither his marriage nor the annulling of it 
seems to have affected seriously his literary career. 

Buskin’s architectural studies, of which The Seven Lamps 
was the first fruit, turned him from Turner and Modern 
Painters, Ho planned a book about Venice in 1845, and 
The Stones of Venice was announced in 1849 as in pre- 
paration. After intense study in Italy and at homo, 
early in 1851 (the year of the Great Exhibition in London) 
the first volume of Tli^ Stones of Venice appeared {oet. 
32). It was by no means a mere anticpiarian and artistic 
study. It was a concrete expansion of the ideas of 2^he 
Seven Lanyps — that the buildings and art of a ]»eople are 
tlie expression of their religion, their morality, their national 
aspirations and social liabits. It was, as Carlyle wrote to 
the author, “ a sermon in stones,” “ a singular sign of the 
times,” “ a new PenaissaTwe'^ It ai)pcared in the same 
year with the Construction of Shecpfolds — a j)lea for the 
reunion of Christian churches — in the same year with the 
essay on Pre • RapJuielitism, the year of Turner’s deiith 
( 1 9th December). The Stones of Venice was illustrated with 
engravings by some of the most refined artists of his 
time. The author spent a world of pains in having tlw^se 
brought up to the highest perfection of the rejiroductive 
art, and began the system of exquisite illustration, and 
those facsimiles of his own and other sketches, which 
make his works rank so high in the catalogues and i)rice- 
lists of collectors. This delicate art was carried even 
farther in the later volumes of Modem Pamters by the 
school of engravers whom Buskin inspired an<l gathered 
round him. And these now rare and coveted pieces 
remain to rebuke us for our modern prefiirence for the 
mechanical and unnatural chiaroscuro of photogravure — 
the successor and destroyer of the gmver’s art. Although 
Buskin was practised in drawing from the tinicj that ho 
could hold a jKJiicil, and had lessons in painting from 
some emiiKuit artists, he at no time attempted to paint 
pictures. He said himself that he was unable to coinj)ose 
a picture, and he never sought to produce anything that 
he would call a work of original art. His drawings, of 
which he produced an enormous quantity, were always 
intended by himself to be studies or memoranda of build- 
ings or natural objects precisely as they ap|)cared to his 
eye. Clouds, mountains, landsca])es, towers, churches, 
trees, flowers, and herbs were dmwn witli wonderful pre- 
cision, minuteness of detail, and delicacy of hand, solely 
to recall some specific aspect of nature or art, of which ho 
wished to retain a record. In his gift for recording the 
most subtle characters of architectural carvings and details. 
Buskin has hardly been surpassed by the most distinguished 
painters. 

In 1853 The Stones of Venice was completed at Herne 
Hill, and he began a series of Letters and Notes on pictures 
and architecture. In this year (pit, 31) he opened the 
long series of public lectures wherein he came forward as 
an oral teacher and preacher, not a little to the alarm 
of his parents and amidst a storm of controversy. The 
Edinburgh Lectures (November 1853) treated Architec- 
ture, Turner, and IVe-Baphaelitism. The Manchester 
Lectures (July 1857) treated the moral and social uses of 
art, now embodied in A Joy for Ever. Some other lectures 
are reprinted in On the Old Road and The Two Paths^ 
1869. These lectures did not prevent the issue of various 
Notes on the Boyal Academy pictures and the Turner 
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collections ; works on the Harbours of England, 1856 ; on 
the Elements of Drawing, 1857 ; the Elements of Perspec- 
tive, 1859. And at last, after prolonged labour, the fifth 
and final volume of Modern Painters was published in 
1860 (cBt. 41). This marks an epoch in the career of 
John Buskin ; and the year 1860 closed the series of his 
works on art strictly so called ; indeed, this was the last 
of his regular works in sul^stantial form. The last forty 
yciirs of his life were devoted to expounding his views, or 
rather his doctrines, on social and industrial problems, on 
education, morals, and religion, wherein art becomes an 
incidental and instrumental means to a higher and more 
spiritual life. And his teaching was embodied in an 
enormous series of Lectures, Letters, Articles, Selections, 
and serial pamphlets. Those are now collected in ui> 
wards of thirty volumes in the final edition. The entire 
set of Buskin’s publications amounts to more than fifty 
works having distinctive titles. For some years liefore 
1860 Buskin had boi‘n deeply stirred by reflecting on the 
condition of all industrial work and the evils of modern 
society. His lectures on art had dealt bitterly with the 
mode in which buildings and other W'orks were produced. 
In 1854 ho joined Mr F. 1). Maurice, Mr T. Hughes, and 
several of the new school of j^ainters, in teaching classes 
at the Working Men’s College. But it w’as not until 
1860 that he definitely began to ]>ropoiind a new social 
scheme, denouncing the dogmas of political cctononiy. 
Four lectures on tliis topic aj)pearcd in the Cornhill 
Magazine, until the public dis4ipi)roval led the editor, 
then W. M. Thackeray, to close the series. They were 
published in 1862 as Unto this Last In the same year 
he wrote four pa])ers in the same sense in Fraseds Maga- 
zine, then edited by J. A. Froude; but he in turn was 
«!omiK*lled to susjMmd the issue. They were completed 
and ultimately issut*d under the title Munera Pulrcris, 
These two small books conlain the earliest and most 
systematic of all Buskin’s eflTorts to depict a new social 
Utopia : they contain a vehement rejuidiation of tlu^ 
ortliodox f^ rixiulas of the economists ; and they arc for 
the most part written in a trc‘nchant but simple style, in 
striking contrast to the florid and discursive form of his 
W’orks on art. 

In 1864 Buskin’s father died, at the age of 79, leaving 
his son a large fortune and a fine ])roperty at Denmark 
Hill. John still lived there witli his mother, aged 83, 
infirm, and failing in sight, to whom ciiiiie as a companion 
their cousin, Joanna Buskin Agnew, afterwards Airs Arthur 
Severn. At the end of the year 1 864 Buskin delivered at 
Manchester a new series of lectures— not on art, but on 
reading, education, woman’s work, and social morals— the 
expansion of his earlier treatises on economic sojflusms. 
This afterwards was included with a Dublin lecture of 1868 
under the fantastic title of Sesame and Lihes (])erliaps the 
most ])opular of his social essays), of which 44,000 copies 
were issued down to 1900. He made this, in 1871, the 
first volume of his collected lectures and essays, the inort* 
popular and didactic form of his new Utojiia of human 
life. It contains, with Fors, the most couq>lete sketch <4 
his conce])tion of the jflacti of w'oman in iiio<leni sncicly. 
In the very characteristic preface to tlie new e«iilion rtt 
1871 he proposes never to reprint his earlier Wfn ks on art ; 
disclaims many of the views tliey cemtained, and much in 
their literary fonn ; an<l specially regrets the narr(»w J’ro 
testantisai by which they wc.to p<*rva(h*d. In the year 
1866 he published a little book about girls, and written 
for girls, a mixture of morals, tlieology, economics, and 
geology, under the title of Ethics of the Dust ; and this 
was followed by a more important and j)o]»ulai ^^olk, 
The Crown of Wild Olive. This in its ultimate form 
contained lectures on ‘‘Work,” “Traflie,” “War, and 
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the “Future of England.” It is one of his most 
trenchant utterances, full of fancy, wit, eloquence, and 
elevated thought. But a more serious volume was Tinie 
wnd Tide (1867), a series of twenty-five letters to a 
workman of Sunderland upon various points in the 
Ruskinian Utopia. This little collection of “Thoughts,” | 
written with wonderful vivacity, ingenuity, and fervour, 
is the best suininary of the author^s social and economic 
programme, and contains some of his wisest and finest | 
thoughts in the purest and most masculine English | 
tliat he had at his command. In 1869 he issued the | 
Qwen of the Air^ lectures on Greek myths, a subject 
he now took up, with some aid from the late Sir C. 
Newton. It was followed by some other occasional 
pieces ; and in the same year he was elected Slade 
professor of art in the University of Oxford. He now 
entered on his professorial career, which continued with 
some intervals down to 1884, and occupied a large i»art 
of his energies. His lectures began in February 1870, 
and wore so crowded that they had to be given in the 
Sheldonian Thetitre, and fre(piently were repeated to a 
second audience. Ho was made honorary fellow of 
Corpus Christi, and occupied rooms in the college. In 
1871 his mother died, at the age of 90, and his cousin. 
Miss Agnew, married Mr Arthur Severn. In that year 
he bought from Mr Linton, Brant wood, an old cottage 
and property on Coniston Lake, a lovely spot facing the 
mountain named the Old Man. He added greatly to the 
house and pi'ojxjrty, and lived in it continuously until 
his death in 1900. In 1871, one of the most eventful 
years of his life, he began Fore Clainyera^ a small serial 
addressed to the working men of England, and published 
only by Mr George Allen, engraver, at Keston in Kent, 
at 7d., and afterwards at lOd., but without discount, and 
not through the trade. This was a medley of social, 
moml, and religious reflections interspersed with casual 
thoughts about persons, events, and art. Fore means 
alternatively Fate, Force, or Chance, bearing the Clavie, 
Club, Key, or Nail, «>., power, jjatience, and law. It 
was a desultory ex|»osition of the Ruskinian ideal of life, 
manners, and society, full of wit, play, invective, and 
sermons on things in g(.*noral. It was continued with 
intervals down to 1884, and contained ninety-six letters or 
pamphlets, partly illustrated, which originally filled eight 
volumes and are now reduced to four. 

The early years of his Oxford professorship were occu- 
pied by severe labour, sundry tmvels, attai?ks of illness, 
and another cruel disappointment in love. In spite of 
this, he lectured, founded a museum of art, to which ho 
gave pictures and drawings and £5000 ; ho sought to 
form at Oxford a school of drawing ; he started a 
model shop for the sale of tea, and model loilgings in 
Marylebone for poor tenants. At Oxford he set his pupils 
to work on making roads to improve the country. He 
now founded “St George^s Guild,” himself contributing 
£7000, the object of which was to form a model industrial 
and social movement, to buy lands, mills, and factories, 
and to start a model industry on co-operative or Socialist 
lines., In connexion with this was a museum for the 
study of art and science at Sheffield. Rusk in himself 
endowed the museum wdth works of art and money ; a 
full account of it lias been given in Mr E. T. Cook’s 
Studies in Ruehin (1890), which contains the jiarticulars 
of his University lectures and of his ec!onomic and social 
exiieriments. It is unnecessary to follow out the history 
of these somewhat unpromising attempts. None of them 
came to much good, except the Shefileld museum, which 
is an established success, and is now transferred to the 
town. In jPors, which was continued month by month 
for seven years, Ruakin poured out his thoughts, pro- 
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posals, and rebukes on society and persons with inex* 
haustible fancy, wit, eloquence, and freedom, until he was 
attacked with a violent brain malady in the spring of 
1878 {cBt 59); and, although he I'ecovered in a fevr 
months sufiflciently to do some occasional work, he 
resigned his professorship early in 1879. The next 
three years he spent at Brantwood, mainly in retire- 
ment, and unhappy in finding nearly all his labours in- 
terrupted by his broken health. In 1880 he was able 
to travel in northern France, and began the Bible of 
AmienSf finished in 1885; and he issued occasional numbers 
of Fore, the last of which appeared at Christmas 1884. 
In 1882 he had another serious illness, with inflammation 
of the brain; but he recovered sufficiently to travel to 
his old haunts in France and Italy — ^his last visit. And 
in the following year he was re-elected professor at Oxfoni 
and resumed his lectures; but increasing brain excite- 
ment, and indignation at the establishment of a labora- 
tory to which vivisection was admitted, led him to resign 
his Oxford career, and he retired in 1884 to Brantwood, 
which ho never left. He now suffered from frequent 
attacks of brain irritation and exhaustion, and had many 
causes of sorrow and disappointment. His lectures were 
published at intervals from 1870 to 1886 in Aratra 
Fentelici, The Eaj;le*s Feet, Love's Meinie, Aricudne Floren- 
tina, Val d'Amo, Proserpina, Deucalim, The Laws of 
Feeole, The Bible of Amiens, The Art of England, and The 
Pieamres of England, together with a scries of pamphlets, 
letters, articles, notes, catalogues, and circulars. 

In the retirement of Brantwood he began his last work, 
Preeterita, a desultory autobiography with personal anoi> 
dotes and reminiscences. He w^as again attacked with 
the same mental malady in 1885, which henceforth left 
him fit only for occasional letters and notes. In 1887 it 
was found that he had exhausted (spent, and given away) 
the whole of the fortune he had received from his father, 
amounting, it is said, to something like £200,000 ; and 
he was deiiendent on the vast and increasing sale of his 
'works, which produced an average income of £4000 a year, 
and at times on the sale of his pictures and realizable pro- 
l>erty. In 1872 a correspondent had remonstrated with 
him in vain as to taking “ usury,” i>., intei-est on capital 
lent to others for use. In 1874 Ruskin himself had begun 
to doubt its la'wfulness. In 1876 he fiercely assailed 
the practice of receiving interest or rent, and he hence- 
forth lived on his capital, which he gave freely to friends, 
dependants, public societies, charitable and social objects. 
The course of his opinions and his practice is fully 
exj)lained in successive letters in Until 1889 he 

continued to w^rite chapters of Prasterita, which was 
designed to record memories of his life down to the 
year 1875 ((i?f. 56). It was, in fact, only completed in 
regular series down to 1858 {mt, 39), with a sejiarate 
cliapter as to Mrs Arthur Severn, and a fragment called 
Dilecta, containing letters and early recollections of friends, 
especially of Turner. These two books were publishecl 
between 1885 and 1889 ; and except for occasional letters, 
notes, and prefaces, they form the last writings of the 
author of Modem Painters. His literary career thus 
extends over fifty years. But ho has left nothing more 
graceful, naif, and pathetic than his early memories in 
Prasterita — a book ■which must rank with the most famous 
“ Confessions ” in any literature. The last ten years of 
his life were |)assed in complete retirement at Brantwood, 
in the loving care of the Severn family, to whom the 
estate ■was transferred, with occasional visits from friends, 
but ■with no sustained work beyond correspondence, the 
revision of his works, and a lew notes and prefatory 
words to the books of others. He wished to withdraw 
his early art writings from circulation, but the public 
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demand made this practically impossible. And now the 
whole of his writings are under the control of Mr George 
Allen, in several forms and prices, including a cheap 
series at 5s. per volume. 

The close of his life was one of entire peace and honour. 
He was loaded with the degrees of the universities and 
membership of numerous societies and academies. “ lluskin 
Societies ” were founded in many i)art8 of the kingdom. 
His works were translated and read abroad, and had an 
enormous circulation in Great Britain and the Unitc^d 
States. Many volumes about his career and opinions 
were issued in his lifetime both at home and abroad. 
His 80th birthday, 8th February 1899, w^as celebrated 
by a burst of congratulations and addresses, both public: 
and private. His strength failed gmdiially : his mind 
remained feeble but unclouded, and his spirit serene. An 
attack of influenza struck him down, and carried him 
off suddenly after only two days* illness, 20th January 
1900. He was buried in Coniston churchyard by his own 
express wish, the family refusing the offer of a grave in 
Westminster Abbey. 

Any complete bibliography of Ruskin’s writings W’ould demand 
more space than can be admitted in this sketch of his life. It is 
]noi*covor unnecessary, since the admirable and copious catalogues 
which exist — (1) that by Thomas J. "Wise and J. P. Smart, London, 
1839-93 ; (2) that summarized, in 13 pp., by Mr W. G. Colling- 
wood in his Life^ London, 1900 ; and lastly, Mr Goor^ Allen's 
LisL^ July 1900 (pp. 5~17) — arc all easily accessible. Much less 
is any criticism of his works cither needed or possible in this 
sketch. The enormous hulk of his writings and tlieir curious 
range of topic make any complete review of thorn impracticable. 
His literary life may bo arranged in three divisions. From 1837 
to 1860 {mt 18 to 41) ho was o(*cui)ied mainly with the arts. 
From 1800 to 1871 41 to 62) he was princi|)ally occu]ued 

with social problems. From 1871 to 1886 {od, 62 to 66) ho 
was again drawn back largely to art by liis lectures as professor, 
whilst prosecuting his social Utopia by speech, pen, example, 
and purse. But the essential break in his life was in 1860, which 
marks the close of his main works on art and the opening of 
Ills attempt to found a new social gospel. With regard to his 
views of art, ho himself modified and revised them from time to 
time ; and it is admitted that some of his judgments are founded 
on imperfect stuJy and personal bias. But the essence of his 
teaching has triumphed in effect, and has profoundly modified the 
views of artists, critics, and the public, although it is but rarely 
accepted as complete or final. The moral of his teaching— that 
all living art requires irvih^ nature^ purity, earnestness — has now 
become tne axiom of all aesthetic work or judgment. John Ruskin 
founded the Reformation in Art. 

With regard to his economic and social ideas there is far less 
general concurrence, though the years that have passed since 
Unto this Last ajipeared have seen the practical overthrow of 
the rigid plutonomy which lie deuounoea. So, too, the vague 
and sentimental Socialism which ]iervades Munera Pulvcris, Time 
and Tide, and Fors is now very much in the air, and rcpreHeiit-s 
the aspirations of many energetic reformers. But the negative 
part of Ruskin’s teaching on economics, social and political 

I iroblems, has been much more effective than the iiositivo ])art of 
iis teaching. It must bo admitted that nearly the wliole of his 
]>ractioal experiments to realize his dreams have come to notliing, 
which is not unnatural, sooing his defiance of the ordinary ha1)it.s 
and standards of the world. A more serious defect w*as his practice 
of violently assailing philosophers, economists, and men of science, 
of whom he knew eiimost nothing, and whom lie perversely mis- 
understood : men such as Adani Smith, Comte, Mill, Spencer, 
Darwin, and all who followed them. In art, Ruskin had enjoyed 
an unexampled training, which made him a consummate ex|)ert. 
In philosopny and scienoe ho was an amateur, seeking to found a 
new sociology and a Utopian polity out of his own inner conscious- 
ness and study of nature, of poetry, and the Bible. It is not 
w*ondorful if, in doing this, he poured fortli a quantity of emde 
conceits and some glaring blunders. But in the most Quixotic 
of his schemes, and the most Lapntan of his theories, his pure and 
chivalrous nature, his marvellous insight into the heart of things 
and men, and his genius to seize on all that is true, real, and 
noble in life, made his most startling proposals pregnant with 
meaning, and even his casual play full of fascination and moral 
suggestion. 

In mastery of prose language he has never been surpassed, when 
he chose to curb nia florid imagination and his discursive eagerness 
of soul. The beauty and gorgeous imagery of his art works bore 
away the xmblic from the first, in spite of their lieretical dogmatism 


and their too frequent extravagance of rhetoric. But his later 
economic and social pieces, such as Unto this Last, Time and Tide, 
S^vM and LUies, ai e composed in the purest and most lucid of 
English styles. And many of his simply technical and explanatory 
notes have the same quality. Towards the close of his lilc, in 
Fors and in I*ircUerita, will tie found passages of tenderness, clianu, 
and subtlety which have never been surjiassed in our language. 

Ruskin's life and writin^^s have been the subject of many works 
composed by friends, disciples, and admirers. Tbo princi]>al is 
the Life, by W. G. Collingw'ood, bis friend, iieiglibour, and secre- 
tary (Methuen and Company, 1900), which must be regarded as the 
biography authorized by Ruskin himself and the family, and i.s the 
basis of the foregoing notice. Ilia pupil, Mr E. T. Cook, published 
Ilia Studies in Luskin in 1890 (G. Allen), with full details of bis 
career as professor. Mr J. A. Hobson, in his John Luskin, Social 
Lefurmer (Nisbet and Company, 2nd edition, London, 1899), has 
elaliorately discussed liis social and economic teaching, and claims 
liirij as the greatest social teacher of his age. " An analysis of his 
works has been published by Mrs Meynell (Blackwood and Sons, 
1900). And his art theories have been discussed in iinmerous 
tteriodicals and essays, and at large hy Professor Waldstein, of 
Cambridge, and in France in the eloquent work of M. Robert 
de la Sizoranne, Luskin et la Leligion de la lieauU, and quite 
recently by Prof. H. J. Brunlies of Fribourg — Luskin et la JHble, 
Paris, 1901. ^ 1 ?. 

RusmII of Killowen, Charles Russell, 

Baron (1832-1900), Lord Chief Justice of England, was 
born at NowTy, County Down, on the 10th November 
1832. He was the elder son of Mr Arthur Itusstdl, a 
Homan Catholic gentleman, who w'as engaged in commerce 
and brewing in Nowry. His mother was the daughter of 
Mr Mullen, a Belfast merchant, and at the time of lier 
marriage to Mr Arthur HiismcU was the widow of John 
Hamill of that city. Within a few years after the birth 
of Charles llussell the homo 'was changed to Scafield 
House, Killowen, on the shores of Carlingford Lough, and 
there his early boyhood was sjnmt. At the age of twelve 
he was sent to scdiool — first at Belfast, afterwards in NewTy, 
and finally at >St Vincent’s College, Castloknoek, Dublin. 
In the latter jiart of 1847 he went into the office of 
Messrs Hamill and Denvir, solicitors in Newry, and in 
1849 ho was articled to Mr Denvir, one of the ])artners in 
that firm, in March 1852 Mr Denvir died, and Charles 
llusselPs articles were transferred to Mr O’Korke, a solicitor 
in Belfast. In 1854 he was admitted, and l>ogan to 
practise his profession. He did well. Disturbances be- 
tween Homan Catholics and Orangemen were at tliat time 
prevalent in this jiart of Ireland, and in the legal jiroceed- 
ings which ensued at cpiartcr and jKJtty sessions young 
Husscll distinguished himself as a hold and skilful advocate 
in the cause of his co-religionists. The political zeal which 
always formed an imjiortant element in HusselPs character 
hajipily harmonized with these i)rofessional duties. After 
jirai'.tising, however, for two years, he determined to seek 
a wider field for his abilities, and to become a barrister 
in England. It was a wise ambition, early conceived by 
young Hussell, stimulated by liis present success, and on- 
courc^ed by the counsel of at least one competent adviser. 
Judge Jones, who was much inii>ressed hy Husseirs 
ability in the conduct of a case at tlie NewTy (planter 
sessions. He Ixjlieved, moreover, tliat to succeed at the 
Irish Bar he would have (to use his own jihrase) to 
“swallow his convictions.” With this end in view Hussell, 
whilst still practising and residing in Belfast, bc'camo a 
student of Trinity College, Dublin. Tie matriculated 
there in 1855, and jiassed examinations from lime to 
time, but did not wait to liecoine a graduate. In 1856 
he went to London and became a student of Lincoln’s 
Inn. He worked hard privately. Tic read in the 
chambers of Mr Bagshawe, of the C-hancery Bar (after- 
wards a (X)unty court judge), and in the chambers of 
Mr Hilward, a barrister of the Northern C’ircnit, who 
in later years became one of the leiulcrs in the Admiralty 
Court. He also availed himself of the lectures given 
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by the readers of the Inns of Court, to one of whom, 
Sir Henry Maine, Russell in later yeara often referred 
in terms of sixjcial praise. In 1868 he married, in 
Belfast, Ellen, the eldest daughter of Dr Mulholland, a 
physician of distinction in that city. On the 26th January 
1859 he was called to the Bar, after gaining by examina- 
tion a first-class honour certificate, and joined the Northern 
Circuit. Never was that great circuit richer in legal 
talent The iKjriod of 1 859-72, whilst Russell was winning 
his way to a silk gown, included, on the circuit — to take 
only the names of some of the older men — Mellish, 
Edward James, Brett, Quain, Manisty, Davison, Holker, 
Asjnnall, Butt, Herscholl, Benjamin, Pope, R. G. Williams, 
Gain.sford Brace, and Baylis. It was a meet training- 
ground and arena for the young Irishman, who was 
destined not only to become leader of his circuit, but to 
reach a pre-eminence amongst English advocates such as 
it would be difficult to match in the annals of the Bar. 
Except some valuable introductions to friends in Ix)ndon 
and LiveriH)ol, which his uncle, 
the distinguished president of 
Maynooth, had given to him, 

Russell brought to the work 
of his j>rofes8ion no external 
aids. He had to rely u|ion 
himself. But the 0 (|ui]>ment 
was sufficient. A well-built 
frame ; a strong, striking face, 
with broad forehead, keem grey 
eyes, and a full and sensitive 
mouth ; a voice which, though 
not musical, was ri(d), and 
re8iK)nded well to strong emo- 
tions, whether of indignation, 
or scorn, or pity; an amaz- 
ing ])ower of concentrating 
thought ; an intellectual gras]), 
promptly seizing the real points 
of the most entangled case, and 
rejecting all that was second- 
ary, or potty, or irrelevant ; a 
faculty of lucid and forcible 
expression, which, without liter- 
ary omatonoss or grace of 
style, could on fit occasions 
rise to imiiassioned eloquence 
— all these things Russell had. 

But beyond and above all these 
was his immense i)ersonaljty, 
an embodiment of energetic will 
whicli riveted attention, domin- 
ated his audience, and boro down opjx>sition. JTis successful 
advocacy in the Colin Canq^bell (livorco case in 1886, and 
his famous cross-exiimination of hfjstile witnesses and still 
more famous sjH^ech iK'foro the Parnell Commission in 1888, 
afforded i>erhaps the bc'st examples of Russell’s character- 
istic ix>wors. He was not a learned lawyer in the sense 
in wliich Wille.s, or Mellish, or Blackburn were learned 
lawyers ho did not iM)sse.ss the fine legal acumen of his 
great contemixjrary, Herscholl; but he had a sufficient 
apprehension of legal prineijJes. Ho handled a jK)int of 
law with telling diitjctness and force. His argument as 
the leading counsel for Groat Britain in the floring Sea 
Arbitration in 1893, and his addi-ess at Saratoga on Inter- 
national Law and International Arbitration in August 
1896, wore expositions of law in its practical application 
to matters of State which the most learned jurist must 
tidmire for their thoroughness and perspicuity. 

Russeirs success, after he joined the Northern Circuit, 
did not, of course, come to him at once. For some time 


his work in court was principally in the Court of Passage 
at Liverpool, which ho regularly attended from London. 
He wrote a book on its procedure, which was published 
in 1862. This ancient local court, possessing both 
common law and Admiralty jurisdiction, had as its 
presiding judge — then styl^ “assessor” — an eminent 
leader of the Northern Circuity Mr Edward James. Sub- 
stantial commercial cases were tried there, and of these 
Russell soon had a goodly portion. Steadily, and, for 
a barrister, speedily, Russell’s fortune grew. His bio- 
grapher, Mr Barry O’Brien, has given, in The Life of Lord 
Rvsmll of Killowen (Smith, Elder, and Company, 1901), an 
account of Russell’s fees, which shows that they were, in 
round figures : in 1859, £} 17 ; in 1862, £1016 ; in 1866, 
£2367 ; and in 1870, £4230. At the commencement of 
this jxsriod Russell wrote occasionally for tlio newspapers, 
and es|jccially for the Irish j)ro8s. From early boyhood 
onw'ards ho maintained a keen interest in (K)litics, and 
preeminently in the public affairs of Ireland. In 1859 

he published a pamphlet en- 
titled The Catholic in the 
Worhhome^ and an article from 
liis pen is to be found in The 
DMin vol. xlviii. i>. 

497. His legal work was not 
wholly confined to the north 
of England. He was employed 
at the Guildhall and elsewhere 
by solicitors of jiosition in the 
City of London. He was one 
of the counsel engaged in the 
Windham lunacy case in 1861, 
and in the action of Saurin 
Starr in 1869. In 1865 ho 
argued in ex Chavosse 

before Lord Westbury, L.C., 
and soon afterwards was hon- 
oured by him with the offer 
of a county court judgeship. 
Two subsequent judges of the 
High Court of Justice — Mr 
Justice Bigham and Mr 
Justice Walton — 'were among 
his pupils during this period. 

In 1872 Russell took “ silk,” 
and from that date for some 
time ho divided the iKJSt lead- 
ing >vork of the circuit with 
Holker, Herscholl, and Poixj. 
In 1874 Holker became soli- 
citor-general in the Conserva- 
tive administration. In 1880 Herschell accepted the same 
office in a Lilniral ministry, and about the same time 
Pope practically left the circuit, to become in a short 
time one of the most successful advocates at the Parlia- 
mentary Bar. Russell’s siwjcess as a Q.C. during this 
jxriod of Ids (Career was prodigious. He excelled in the 
conduct alike of ocjinmorcial cases and of those involving, 
{IS he used to say, “a human interest,” although un- 
doubtedly it was the latter which more attracted him. 
Ho W{is scon to the least advantage in cases w'hich 
involved technical or scientific detail. If his advocacy 
suffered a defeat, however, it w’as never an inglorious 
defeat. Those who were on the Northern Circuit at the 
time will not easily forget the case of Dixon v. Plimsoll, 
— a lil)ol action brought by a Liverpool shipowner against 
Mr Plimsoll — tried lioforo Baron Amphlett and a Liver- 
}XH)1 sjHJcial jury, in which Holker won a notable victoiy 
for the defendant; or Nuttall v. Wilde, a breach of 
promise action, in which Pope led brilliantly for the 
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successful plaintiff, and BussolPs speech for the defence 
was one of the finest in point of passion and pathos that 
was ever heard upon the Northern Circuit. At the same 
time, with all his fighting power, Bussell was eminently 
a sagacious adviser. No barrister knew better how and 
when to settle a case, whore the client’s true interest 
called for a settlement. 

In 1880 a new phase of Bussell’s arduous life began. 
He was returned to Parliament as an indeixiudcnt Liberal 
member for Dundalk, a constituency which ho had twice 
before unsuccessfully contested. From that time forward 
until his appointment to a lordship of appeal in succes- 
sion to Lord Bowen in 1894, ho sat in the House of 
Commons: for Dundalk until 1885, and afterwards for 
South Hackney, where ho was returned as the Liberal 
member on four successive occasions — oikjo in 1885, twice 
in 1886, and again in 1892. The entrance into Parlia- 
ment laid upon Bussell’s time and labour a heavy addi- 
tional tax. His was a nature which could not, in work or 
oven in pleasure, bo content to do anything lightly or by 
halves. Ho was essentially a man of action ; intensity — 
at times almost fierce intensity — ^both of purpose and of 
devotion to its fulfilment characterized everything he did. 
Upon such a man parliamentary life between 1880 and 
1894 necessarily entailed a severe strain. During the 
whole of this epoch, in home affairs, Irish business almost 
Tnonopolized the political stage ; and Russell was Irish to 
the core. From 1880 to 1886, as a private memlxir, and 
as the attorney-general in Mr Gladstone’s administrations 
of 1886 and 1892, he worked in and out of Parliament for 
the Liberal policy in regard to the treatment of Ireland as 
few men except Bussell could or W'ould work. He never 
spared himself. After a long <lay in the turmoil of the 
courts, ho cheerfully gave a long evening to a distant and 
often, from the sUind point of Jx^rsonal notoriety, an 
obscure, jilatform. TTis position throughout wtis clear and 
consistent. Before 1886 on several occasions he 8Uj)ported 
the action of the Irisli Nationalist i»arty. He o 2 )pose<l 
coercion, voted for comijonsation for disturbance, advocated 
the release of political prisoners, and voted for the Maam- 
trasna inquiry. Tie wrote to tlic Daily T degraph a scrie^s 
of letters on the Irish laml question, wliich were afterwards 
published (Macmillan and Com2)any, 1889) in a collected 
form. But he never became a member of the Irish Home 
Rule or of the Parnellite party ; he was elected at Dundalk 
as an independent Liberal, and such he remained. He 'was 
jjroud of the kingdom in whoso miglit and glory Ireland 
could claim so largo a fiart; and when, as attorney-general 
in the Gladstone administration. In? warmly advocated the 
establishment of a subordinate Parliament in Ireland, he 
did so because he sought the amelioration and not the 
destruction of Ireland’s relations with the rest of that 
kingdom. “ I am absoluhily opj)osed,” he said Life 
of Lord Mmmll of Killowen^ p. 194) to the South Hackmjy 
voters, “ to separation ; but, reserving im]3erial control on 
all imperial questions, I think Irishmen on Irish soil should 
have the [iower of dealing in the way which stHuns Iwst to 
them with all (luestions that concern them.” It is iinjios- 
sible to say that Russell’s success in the House of Commons, 
considerable as it was, was comi)arable to his success as an 
advocate in the courts of justice. Ho was listened to, 
always with respect and often with admiration, but he was 
not made for a debater ; and tlio j»osition of a law officer 
has generally not ])roved favourable to the attainment of 
jmrliamentary eminence. In great i)ublic affairs the law 
officer advises and supi^orts, but not for him is the glory 
of initiating jmblic policy. 

Bussell’s parliamentary duties, fully as he dischargesd 
them, first as a private member and afterwards as 
attorney-general, were not alloived by him to obstruct 
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his professional career. He rapidly became in London 
what he was already in Lancashire, the favourite leader 
in nisi prim actions. The list of causes edebres in the 
2 )eriod 1880-1894 is really a record of Russell’s cases, and, 
for a great part, of Russell’s victories. The best known of 
the exceptions from the latter category was the lil)el action 
Belt V. Lawos in 1882, which, after a trial lx)fore Baron 
Huddleston and a special jury lasting more than forty 
days, resulted in a verdict for the plaintiff, for whom Sir 
Hardinge Giffard (afterwards Lord Chancellor Halsbury) 
apjxiared as leading counsel The triumph of his client in 
the Colin Campbell divorce suit in 1886 afforded perhaps 
the most brilliant instance of Russell’s forensic cai>acity 
in private litigation. His fees in 1885, the year before 
ho Ixicame attorney-general, amounted to nearly 17,000. 
More important, however, as well as more famous, than 
any of his successes in the ordinary courts of law during 
this jxjriod were his ijcrformances as an advocate in two 
public transactions of mark in British history. The first 
of these in iK>int of date was the Parnell Commission of 
1888-90, in which Sir Charles Russell ajqxsared as leading 
counsel for Mr Parnell. The Commission held its fir.st 
sitting on the 22nd of October 1888, and presented its 
re 2 K)rt in February 1890. In April 1889, after 63 sittings 
of the Commission, in the course of which 340 witnesses 
had Ixjen examined. Sir Charles Russell, 'who had already 
destrf)yed the chief personal charge against Mr Parnell by 
a brilliant cross-examination, in W'hich he proved it to have 
lx3en based upon a forgery, made his gnjat ojxsniug sixiech 
for the diifencc. It lastixl scwtiral days, and concluded on 
the 12th of Ai)ril. This sjx'och, l.>eHides its merit as a 
womlerful jfiece of advocacy, i)OHsesses jH^rmanent value as 
an liistorical survey of tJu? Irish question, during the last 
century, from the ])oint of view of an Irish Liberal. It 
was in thci same year 2 >ublishe<l after careful revision 
by its author (Macmillan and Company, 1889). The 
second public transaction was tlu*. Bering Sea Arbitration, 
held in Paris in 1893. Sir Charles Russell, then attorney- 
general, with Sir Richard Webster (afterwards Lord 
Alverstono, L.(IJ.), was the leading counsel for Great 
Britain, Russell, in the course of his very powerful 
argument before the tribunal, maintained the jn’oposition, 
which he again handhHl in his Saratoga address to the 
American Bar Association in 1896, that “International 
law is neither more nor less than what civilized nations 
have agreed shall be binding on one another as inter- 
national law.” The award w^us, substantially, in favour of 
Great Britain. In recognition of their distinguished ser- 
vices the Queen bestowed upon both the leading rej)re- 
sentatives of Great Britain the honour of the Grand Cross 
of St Michacd and St Gisorge. 

In 1894 Russell’s career as an advocate ended. A 
judgeshi]), if ho had wished it, had l)een within his reach 
tw'elve years before. In 1894, on the death of Lord 
Bowen, he accej)ted the jxKsition of a lord of apjx'al. 
A month later he was ai)])ointed lord chief ju8tic(' of 
England in succession to Lord Coh^idge, to whose memory 
he devoted in the following September a paper in the Koi^th 
Afuerican Revww. To the discharge of his functions as a 
judge Russell brought wuth him all the (jualitics of intcllecrt 
and character which hafl made him so eminent as an 
advocate, and their greatness was not less consjacuous 
in his new })osition. Brief as w^as his tenur(* of tlie ofiice, 
he proved himself w^ell worthy of it. He was dignilied 
without pomj)OUsness, quick without being irritable, and 
masterful without tyranny. He was scruj>uTously jmnctual. 
Suitors and hearers could not but be impressed by the 
manifest determination of the lord chief justict; to get at 
the truth, and to do so without waste of time. If this 
was a fault, it w’as that of excessive zeal for des[»atch. 
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When, occasionally, there were flashes of impatience, they 
were elicited by the exhibition, as he deemed it, of want of 
preparation, or slovenliness, or verbosity on the jiart of the 
advocate before him. Even the youngest and most obscure 
practitioner could always count upon the assiduous atten- 
tion of the lord chief justice to a j)ertinent and thought- 
fill argument. In 1890 Lord Russell (Pollock B. and 
Hawkins J. being on this occasion his colleagues on the 
bench) presided at the trial at bar of the leaders of the 
unlawful expedition into the Transvaal which is commonly 
known as the Jameson Raid. It was a State trial of 
grave iniiiortance. Russeirs conduct of it, in the midst 
of iiiurh popular excitement, was by itself suflicient to 
establish his reputation as a great judge. One other 
event at least in his career while lord chief justice 
(Jeserves a record, namely, his share in the Venezuela 
Arbitration in 1899. Lord Herschell, who had been 
nominated to act with Lord Justice Collins (afterwards 
niast<3r of the rolls) as a British representative on the Com- 
mission of Arbitration, of which the distinguished Russian 
jurist M. Marteus was president, died somewhat suddenly 
in America l)efore the commencement of the ]:)roceedings. 
The lord chief justice accepted the invitation to take 
the vacant place, and i)erformed his very onerous duty 
with conspicuous ability. 

Nor was it only on the l)ench or as an international 
judge that Lord Russell of Killowen sought, during the 
last years of his busy life, to do service to his country. 
He signalized his zeal as a law reformer by the public 
advocacy of radical changes in the system of legal educa- 
tion in the Inns of Court, and by the j)romotion of 
measures to put down the vice of secret and illicit com- 
missions in commercial and business life. On the former 
subiect he delivered in 1895 an address in Lincoln’s Inn 
Hall, under the auspices of the Council of Legal Education, 
which was afterwards printed and published (Wyman 
and Rons, Limited). In 1899, dealing with the latter 
Hmjstion, he introduced in the House of Lords a Bill, 
which had its first nniding. He again introduced a Bill 
in the session of 1900, which was read a second time, 
but did not become law. On the lOtli August 1900 
the great lulvocate and great judge jiasscd quietly away 
at his London residence, after a short illness due to 
an internal malady. 

In private, as in public life, llussoll was always strenuous, 
and most attracted by things that called for the exercise 
of activity, whether bodily or intellectual. Inaction he 
disliked both for himself and in others. Though not an 
athlete, he took an interest in manly imstimes; he was 
fond of riding and of breeding horses ; he liked lieing on 
the racecourse ; and ho enjoyed games, both of skill and of 
chance. A student of books ho was not ; he could lay no 
claim to wide learning or elegant scholarship ; but he could 
apf>reciate a good book; he W'as versed in Shakes^x^are ; 
and he knew and loved the (toetry and the songs of his 
native land. Wlion he wrote, his style, inornate, clear, and 
forcible, reflected the character of his thought. Ho w^as a 
staunch and sympathetic friend, over ready in an unos- 
tentatious w^ay to help, where help was really needed. 
While ho undoubtedly exhibited at times, chiefly during 
the earlier })art of his career, a certain brus(]ueness and 
impetuousness of speex^h and demeanour, those who came 
into contact with him recognized that such occasional out- 
bursts never sprang from any desire to hurt, or from any 
unkindness of disposition. In his contests at the Bar he 
never made an enemy. He was a strong man, and he 
liked to have his way ; but he was also large-hearted and 
without a tinge of rancour in his disi308ition. He was 
never offended by opposition. Whilst he did not himself 
shine as a wit or a humorist in conversation or in after- 


dinner oratory, he heartily enjoyed fun and humour m 
others; and, wherever he was, the force and distinctness 
of his personality never failed to impress his company. 
Probably no English lawyer ever excited abroad the 
admiration which was accorded to Lord Russell of Kil- 
lowen, alike on the Continent and in America. To the 
United States he paid two visits, the first in 1883 and 
the second in 1896. On both occasions he won golden 
opinions, which were manifested in widespread and warm 
expressions of sympathy and regret when the news of 
the death of Lord Russell of Killowen passed across 
the Atlantic. Between 1894 and 1897 Lord Russell of 
Killowen received the degree of Doctor of Laws howms 
causd from the universities of Dublin, Edinburgh, and 
Cambridge, and from the Laval University, Quebec. In 
1892 he was treasurer of Lincoln’s Inn. He left surviv- 
ing him, besides his widow, five sons and four daughters. 
His sister Katherine (in religion. Bister Mary Baptist 
Joseph), pioneer sister of mercy in California, had died 
two years before at San Francisco. (w. r. k.) 

Russelli Thomas (1762-1788), English poet, 
was the son of John Russell, who, according to the preface 
to his son’s poems, was an attorney at Bridport, in Dorset- 
shire ; the poet was born, however, at Beaminster, early in 
1762. His mother had been Miss Virtue Brickie, of Shaftes- 
bury. He was educated at the grammar school of Bridport, 
and in 1777 proceeded to Winchester, where he stayed three 
years, under Dr Joseph Warton, and Thomas Warton the 
poetry professor. In 1780 Russell, already distinguished 
as a classical scholar, was elected a fellow of New College, 
Oxford. He was ordained in 1785. During his residence 
at the university he devoted himself not merely to the 
ancients, but, what was then extremely unusual, to French, 
Italian, Bpanish, Portuguese, lVoven 9 al, and even German 
literatme. His health, however, broke down, and he 
retired to Bristol hot wells to drink the waters ; but in 
vain, for he died there on the 31 st of July 1788. He 
was buried in Powerstock churchyard, Dorset. In 1789 
w^as published a thin volume, containing his ^^mnets and 
Miscellaneous Foems^ now a very rare book. It contained 
twenty-three sonnets, of regular form, and a few para- 
phrases and original lyrics. The sonnets are the best, and 
it is by right of these that Russell takes his place as one 
of the most interesting precursors of the romantic school. 
“ War, Love, the Wizard, and the Fay he sung ” — in other 
words, he rejected entirely the narrow circle of subjects 
laid dowm for 18th-century i)oets. In this he was 
certainly influenced both by Chatterton and by Collins. 
But he was still more clearly the disciple of Petrarch, of 
Boccaccio, and of Camoens, each of whom he had carefully 
and enthusiastically studied. His sonnet “ Suppos’d to be 
written at Lemnos” is his masterpiece, and was greatly 
admired both by Wordsworth and Landor, who said that 
it “ authorized Russell to join the shade of Sophocles ” ; it 
has been remarked that this is unquestionably the greatest 
English sonnet of the 18th century. The anonymous 
editor of Russell’s solitary volume is said to have been 
William Howley (1766-1848), long afterwards arch- 
bishop of Canterbury, who was a youthful bachelor of 
New Colley when Russell, who had been his tutor, died. 
His memoir of the poet is very prefunctory, and the 
fullest account of Russell is that published in 1897 by 
Mr T. Seccombe. As the elder by nine months of 
Bowles, whoso schoolfellow he was at Winchester for 
four years, and whom he seems to have slightly preceded 
as a composer of sonnets, Russell takes his place as 
the precursor of the school of romantic poets inspired 
by the study of nature and of the modem literature of 
the Continent. (e. g.) 
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RusmII. Sir William Howard (1821- 

— •), EngluA war correspondent, was bom at LUyvale, 
near TaUaght, in the county of Dublin, 28th March 1821, 
being one of the Russells of Limerick, whoso settlement in 
Irehmd dates from the time of Richard II. After a 
preliminary education under Mr Geoghegan in Dublin, he 
entered Trinity College in 1838. Three years later he 
was thrown very much on his own resources, but a relative, 
Mr R. W. Russell, who had been sent to Ireland by The 
deputed him to report the Irish elections at 
Longford, and his success definitoly turned his attention 
to journalism. Coming to London in 1842, he went to 
Cambridge, but left before taking a degree. In the 
following year he was sent by The Times to Ireland to 
report the O’Connell meetings. In 1845 ho was ap- 
pointed to su^x^rintond the reports on the Irish railways, 
and was shortly afterwards sent by The Times to inspect 
the O’Connell property in the south-west of Ireland, when 
his plain speaking drew forth a cliaractoristic tirade from 
the “Liberator.” For a short j)eriod in 1847 his services 
were temporarily transferred to the Morning Chronicle^ but 
with that exception he remained permanently connected 
with The Times, He was sent as sixscial correspondent to 
Denmark in the war of 1849-50. He did not, however, 
at once relinquish a legal career, and was called to the 
Rar at the Middle Temple in 1851. On the outbreak of 
the Crimean war in 1853 he went out as spticial correspond- 
ent with the vanguard of the British expedition, and, 
accompanying the light division to Galliix)li, proceeded 
with the first detachment to Varna. It was a new 
departure in journalism, and Russell was the first of the 
great war correspondents. On the embarkation for the 
Crimea he was attached to the second division, and lauded 
with it on the 14th of September. He was present at the 
battle of the Alma on 20th September, at the investment 
of Sebasto}X)l, at Balaclava 25th October, and Inkennan 
5th November. 

Towards the end of May 1855 he accompanied the 
exiled ition to Kortch, and did not return to the Crimea 
until the following August. In September and October he 
described the attacks on the MalakoiT and Redan, the 
occ.upation of SebastojK)!, and the capture of Fort Kinburn ; 
and when the British forces finally evacuated the Crimea 
in July of the following year, he was among the last who 
left. The popularity of TJte Times^ Crimea corresjwndence 
led to its republication in two volumes under the title of 
The War, 1866SG, Russell’s letters to The Tinges wore 
mainly responsible for the enlightenment of the public at 
home as to the conduct of affairs at the scene of action, 
and his exposure of the mismanagement during the 
winter of 1854 — the accuracy of which was afterwards 
fully corroborated — did more than anything else to cause 
the downfall of Lord Aberdeen’s ministry. Apart alto- 
gether from his material, his descriptions were brilliant 
and powerful, and he returned home to find himself 
famous as “Balaclava RusseU.” In 1856 Russell was 
sent to Moscow to describe the coronation of the Tsar, 
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and in the following year was attached to the headquarters 
of Lord Clyde in India. He was present at the siege and 
capture of Lucknow in 1858, the operations in Oude, the 
battle of Bareilly, and the actions in Rohilkhand, which 
preceded the suppression of the revolt, and ho received the 
Indian war medal with the Lucknow clasp. The events 
of those stirring times are vividly recorded in My Diary 
in India in 1858Sd, Next year he W'as sent to Italy, 
but too late to see any active service, for he arriv^ 
on the eve of the armistice at Villafranca. On 7th 
January 1860 appeared the first number of the Army and 
Navy Gazette, which he founded, and of which he is still 
editor and princi(>al proprietor. When it became evident 
in 1861 that civil war was imminent in the United States, 
Russell proceeded to Washington, and reached McDowell’s 
headquarters just before the first battle of Bull Run, and 
his account of the Federal retreat drew much hostile 
criticism. He published a full account of the war, in so far 
as he had witnessed it, in My Diary, North and Sooth, 
dwring tJie Civil War in America, 1SG2, Roturning to 
England in 1863, he described the ceremonies and 
festivities on the occasion of the marriage of the Prince 
of Wales, and remained at home until the outbreak of the 
Austro-Prussian war of 1866, when he proceeded to the 
headquarters of General Benedok and witnessed the battle 
of Koniggratz, 3rd July. During the interval of peace 
that followed he accompanied the Prince of Wales to 
the Nile, Constantinople, the Crimea, and Greece in 
1868, and published an account of the tour in the fol- 
lowing year, when ho also contested the borough of 
Chelsea unsuccessfully in the Conservative interest. On 
the outbreak of the Franco-Prussian war in 1870, Russell 
rtquiired to the headquarters of the crown prince at 
Worth, and was with him from tlio battle of Wortli, 
6th August, and Sedan, 1 2th Si'ptembor, till the capitula- 
tion of Paris. His account of the scenes he witnessed 
appeared in 1874 under the title of My Diary during iht 
Jjost Great War, His descrii)tion of the burning of Paris 
by the Communards was not the least of his journalistic 
triumphs. In 1875-76 ho was honorary private secretary 
to the Prince of Wales during his tear through India, of 
which he xmblishod an a(icount in 1877. When Lord 
Wolseloy was sent to quell the Zulu rebellion in 1879, 
Russell was attached to his staff as corresiM)ndent. In 
1881 he went with the Duke of Sutherland’s i)arty for a 
tour in the United States and Canada, descrit)ed in 
UesperotIwM, and in 1882 he was again with Tiord Wolsoli‘y 
in the Egyptian campaign. In 1889 he undertook to 
report upon the nitrate fields of Taraj)aca, and imblislied 
the account of his journey in the following year, under 
the title, A Visit to Chile, In 1895 ho jjublished a 
IHsrsonal retrospect entitled The Great War with Russia, 
Sir Howard was knighted in May 1895, and wjis the 
recipient of numerous war medals and various foreign 
orders. Ho married twice, first in 1846 Miss Burrowses, 
who died not long afterwards, and secondly in 1884 the 
Countess A. MalvezzL 


RUSSIA. 


T he Russian empire, which represents an extensive 
territory in eastern Europe and northern Asia, has an 
area exceeding 8,660,000 square miles, thus covering one- 
sixth part of the land surface of the globe. The popula- 
tion, however, estimated in 1901 at about 135,000,000, 
represents only one-fourteenth of the inhabitants of the 
world. In 1898 the limits of the empire were extended 
by the “ lease ” from China of the Liaotung peninsula, in 
the Gulf of Pechili, i,€,, Port Arthur and Ta-lien-wan, with 


the adjacent seas and territory to the north. Out of this 
territory a separate jirovince, Kwang-tung, was creabjd in 
1899, its area being estimated at 1224 squanj miles, out 
of which 141 square miles are occupied by a n amber of 
small islands, and the population at 250,000, including 
7000 afloat and 15,000 on the islands (see niaj) and d<j- 
scription in Izvestia of the Russian Geographical Society, 
1900). After the Boxer rising in China of 1901, Manchuria 
was also practically occupied by Russian troops, Ixjing 

s. vin.-43 
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treated for all practical purposes as a sort of vassal terri- 
tory to Kussia, standing towards the empire in a position 
not unlike that occupied by Bokhara and Khiva. Of these 
two khanates, the latter (area, 22,320 s(j[uare miles, jiopu- 
lation about 800,000) is practically subject to Russia; 
while the former (area about 92,000 square miles, ix)pula- 
tion about 2,500,000) is every dayd)ecoming more and 
more a Russian dejHjndency now tliat the railway connect- 
ing the Russian Transctaspian territory with Turkestan 
(Samarkand and Tashkent) has been comideted. Russian 
influence is at the same time rapidly extending over 
Mongolia («y.v.). In Afghan Turkestan the most southern 
iwint rciJiched by the Russian emidre is, according to the 
International Commission, 35** 38' 17" N., 02“ 21' 52" E. 
The total length of the frontier line of the Russian empire 
by land is 2800 miles in Euroix) and 9550 miles in Asia ; 
by sea, 11,090 miles in Eutoihj and about 19,590 miles 
in Asia. 

The population of the empire, which was estimated 
at 74,000,000 in 185G-59, was found to be nearly 
129,000,000 at the census of 1897, taken over 
^pula* emj)ire except Finland. Thus since 1860 

the jKjpulation has increasexl 74 jxt cent. The 
increase has chiefly taken place in the large cities of 
Silx)ria, Iceland, Lithuania, and Caucasia. Tlu^ area and 
]x)pulatiou of the various oihcial divisions of the empire 
are given in the following table : — 


Provlnr*e. 

rill 

Dom'u'iled 

Poiniliilion, 

1897. 

■ 

1. Uurojtean /Russia — 
Arkhaiignlnk .... 

331,640 

01,827 

347,589 

1 

AHtrakliari .... 

994,776 

11 

BusHambia .... 

17,619 

1,933,436 

113 

riicrnigov .... 

20,233 

2,321,900 

115 

CourlaiKl .... 

10,535 

672,634 

64 

Don, Uegion of . . 

63,532 

24,478 

2,575,818 

41 

Kkaieriiioslav 

2,112,051 

86 

Ksthoiiia .... 

7,818 

418,724 

54 

Grodno 

14,931 

1,617,8&9 

109 

Kaluga 

11,942 

1,186,726 

2,191,0.58 

99 

Kazan 

24,601 

89 

Kiov 

19,691 

3,576,125 

181 

Kostroma .... 

32,490 

1,429,228 

44 

Kovno 

IS, 602 
17,937 

1,549,444 

100 

Kursk 

2,896,677 

2,509,811 

134 

Kharkov .... 

21,011 

27,523 

119 

Khorson 

2,732,832 

100 

Livonia 

18,1.58 

1,300,640 

74 

Minsk 

35,293 

18,651 

2,156,123 

61 

Moghilov .... 

1,708,041 

92 

Mohi'ow 

12,859 

2,433,356 

189 

Mijni-Novgorod 

19,707 

1,600,804 

81 

Novgorod .... 

47,236 

1,392,933 

33 

Olonets 

57,439 

366,715 

7 

Gnd 

18,042 

2,054,749 

114 

Orenluirg .... 

73,816 

1,609,388 

22 

Penza 

14,997 

1,491,215 

3,003,208 

99 

Perm 

128,211 

24 

Podolia 

16,224 

3.031,513 

387 

Poltava 

19,265 

2,791,727 

145 

Pskov 

17,069 

1,136,540 

CS 

Ryazan 

16,2.55 

1,827,639 

113 

8t Petersburg .... 

20,760 

2,107,691 

123 

Samara 

68,321 

2,763,478 

46 

Saratov 

32,624 

2,419,884 

74 

Simbirsk .... 

19,110 

1,549,461 

81 

Smolensk .... 

21,638 

1,651,068 

72 

Tamlx)v 

25,710 

24,497 

2,716,453 1 

106 

Taurida 

1,443,566 

1,482,743 

62 

Tula 

11,954 

120 

Tver 

25,225 

1,812,825 

2,220.497 

73 

Ufa 

47,112 

47 

Yilna 

16,421 

1,591,912 

98 

Garry forward 

1,569,614 

80,076,766 

61 


Province. 


Area : 
English 
Square 
Miles. 

Domiciled 

Population, 

1897 . 

Density 

per 

Square 

Mile. 

European Russia {continued ) — 
Brought forward 

1,569,614 

80,076,766 

61 

Vitebsk . 


17,440 

1,502,916 

89 

Vladimir 


18,864 

1,670,788 

84 

Volhynia 


27,748 

2,997,902 

109 

Vologda . 


155,498 

1,366,587 

0 

Voronezh 


25,448 

2,646,266 

8,082,788 

109 

Vyatka . 


69,329 

52 

Yaroslav 


13,761 

1,072,478 

78 

Sea of Azov . 


14,620 


Total, Russian Provinces . 

1,902,202 

94,215,415 

61 

2. Poland"— 





Kalisz . 


4,392 

846,719 

194 

Kielce . 


8,897 

763,746 

196 

Lomza . 


4,667 

685,781 

144 

Lublin . 


6,601 

1,159,463 

177 

Piotrkow 


4,729 

1,409,044 

297 

Plock 


4,200 

666,877 

153 

Kadom . 


4,769 

820,363 

171 

Siidlce . 


5,535 

776,316 

HO 

Suwalki . 


4,846 

604,945 

127 

Warsaw . 


6,623 

1,933,689 

286 

Total. Poland 


49,159 

9,45.5,943 

193 

Total, Russia and Poland . 

1,951,361 

103,671,358 

53 

3. Qraiid-l>u^hy of Finland — 
Aho-Bjbrneborg 

9,333 

413,351 

47 

Kuopio . 


16,499 

297,120 

22 

Nylaud . 


4,584 

268,834 

61 

Si Mi<dicd 


8,819 

183,811 

28 

Tavastchus . 


8,334 

271,943 

266,780 


Uloahorg 


63,957 

4 

Viborg 


13,530 

872,015 

33 

Vasa . 


16,105 


30 

Lake Ladoga . 


3,094 



Total, Finland 


144,255 

2,483,249 

20 

Total, European Russia 


100,154,607 

51 

4. Russia in Asia — 
Kuban . 



1,022,773 

54 

Stavroriol 

Terek 


23,398 

876,298 

38 


26,822 

933,485 

35 

Northern Caucasia . 


86,661 

8,732,566 

43 

Baku 


15,095 

789,659 

55 

Black Sea 


2,836 

54,228 


Daghestan 


11,332 

586,636 

58 

Elizabeth pol . 


16,721 

871,657 

52 

Erivau . 


10,076 

804,767 


Kars 


7,308 

292,498 

43 

Kiitais . 


13,968 

1,076,861 

54 

Tillis with . 
Zakataly . 


15,306 

1,541 

} 1,040,943 

62 

Transcaucasia 


94,182 

5,516,139 

64 

Total, Caucasus . 


180,843 

9,248,695 

54 

Akmolinsk . 


229,609 

678,957 

■1 

Scmipalatinsk ' . 


184,631 

685,197 

'SI 

Turgai . 


176,219 

458,123 


Uralsk . 


139,168 

644,001 


Lake Aral 


26,166 

B 

The Steppes . 


766,793 

2,461,278 

■ 

Semiiycchensk 
Samarkand . 


162,280 

990,107 

7 


26,627 

867,847 

82 

Carry forward 

178,907 

1,847,954 

11 

















STATISnOS] 


RUSSIA 


339 


Province. 

Area : 
Enti^lish 
Square 
Miles. 

Domiciled 

Population, 

1897. 

Density 

jxjr 

Square 

Mile. 

Rimia in Asia (cantintted ) — 




Brought forward 

178,907 

1,817,954 

11 

Fergana 

35,651 

1,560,411 


Syr-l)aria .... 

194,858 

1,479,848 

11 

Turkestan .... 

409,414 



Transcaspian .... 
Caspian Sea .... 

214,237 

372,193 

2 

169,381 

...• 

Total, Central Asian dominions 

1,548,825 

7,721,681 

5 

Tobolsk 


1,438,484 

3 

Tomsk 

331,159 

1,929,092 

6 

Western Siberia 

870,818 

3,367,576 

4 

Irkutsk 

287,061 

.506,517 

2 

Transbaikalia .... 

236,808 

664,071 

3 

Yakutsk .... 

1,533,397 


•2 

Yeniseisk .... 

987,186 


B 

Eastern Siberia 

3,044,512 

1,992,221 

H 

Amur 


118,570 

*9 

Primorskaya .... 

715,982 

220,557 

•3 

Amur Region .... 

888,830 

339,127 

*3 

Sakhalin .... 

29,336 

28,166 

1 

Total Siberia .... 

4,833,496 

6,727,090 

B 

Total, Asiatic dominions 

6,563,164 

22,097,469 

4 

Russians in Finland, Bokhara, 




Khiva, and in the navy abroad 


42,909 


Grand Total* 

8,058,780 

128,894,985 

15 


* The areas occupied by the larger lakes and rivers (see ninth edition) are 
included in the above table, but they have been excluded in calculatint; the 
densities of the population. 


It has been found, from a comparison of the densities 
of population of the various provinces in 1859 with the 
distribution in 1897, tliat the centre of density has distinctly 
moved southwards, towards the shores of the Black Sea, 
and westwards, the greatest increase having taken place in 
the eastern Polish and Lithuanian provinces, along the 
south-western border, in the prairie belt beside the Black 
Sea, and in Orenburg. Northern Caucasia and south- 
western Siberia likewise show a considerable increase. 
The census revealed a remarkably low projiortion of 
men to women in several provinces. This was owing to 
the fact that large numbers of the men engaged in agri- 
cultural pursuits during the summer teTn|.K)rarily move 
every year into the largo industrial centres for the winter. 
Conseciuontly there were only 87*4 and 89*8 women to 
each 100 men in the provinces of St Petersburg and 
Taurida, but as many as 133 in Yaroslav, 119 in Tver, and 
1 1 7 in Kostroma. The average number of women to each 
100 men in the Russian provinces proi)er was 102*8; in 
Poland, 98*6; in Finland, 102*2; in Caucasia, 89*5; in 
Siberia, 95*7 ; and in Turkestan and the Transcaspian 
territory, 83*0. 

The natural increase of the population i^er annum is 
very nearly 2,000,000, as will be seen from the follow- 
ing statistics of births and deaths, which are the latest 
available : — 


1800. 

BirUis. 

Per 

100U. 

Deaths. 

Per 

1000, 

Surplus. 

£uro()can Russia 






and Poland . 

4,892,940 

47-2 

8,279,572 

31*8 

1,013,377 

Finland . 

83,884 

33*3 

49,289 

19*5 

34,595 

Siberia 

266,442 

46*5 


32*5 

80,143 

Caucasus . 

355,508 

37-0 

204,023 

21*2 

151,485 

Central Asia 

107,143 


73,462 

... 

33,681 

Total . 

5,705,926 

46-7 

8,792,646 

30*9 

1,913,281 

„ 1898, 



without Finland 

5,769,218 


3,845,968 

... 

1,923,350 


The figures for Euroi^ean Russia alone (without Poland) 
are; 857,371 marriages, 4,692,621 births, 2,976,453 
deaths ; natural increjxse, 1,716,168. 

The effects of emigration and immigration cannot be 
estimated with accuracy, because only iliose who cross the 
frontier with passjn^rts are taken account of. The statistics 
of these show that there was during tluj thirty-two years 
1856-88 an excess of emigration over immigration of 
1,146,052 in the case of Russians, and a sur])lus t»f immi- 
gration of 2,304,717 foreigners. On the other hand, in 
the six years 1892-97 the excess of Russian emigration 
over immigration was 207,353, as compared with an excciss 
of foreign immigration over emigration of only 136,740. 
It is also known that the number of Russian immigrants 
into the United States in 1891-97 was ; 292,032 from 
Eurojx)an Russia, 91,994 from Poland, and 24,977 from 
Finland, as com]>art‘d witli only 313,469 from the Russian 
Empire generally in 1873-90. ^J’he total emigration of 
Russians to America through the three chief German iK)rts 
w'as 519,000 during the eleven years 1887-97. 29,226 

W'cnt to Brazil in 1890, and about 6000 to (panada in 1898. 
No less than 41,108 in 1900 and 36,961 in 1901 emigrated 
through Hamburg alone to America. The emigration to 
Silnn-ia vanes mucli from year to year. It was about 80,000 
in 1898, and from 150,000 to 200,000 during the two 
previous years, as also in 1901. Altogether no less than 
1,150,095 persons migrated to Siberia during the yc\'irs 
1882-97. There is also some emigration from central 
Russia to the soutbern Urals, as also to some of the 
Stcp])c j)rovinces.i 

Cities . — Taken as a whole, only 13 per cent. r)f the 
population of Russia lived in tow*iis in 1897, but in the 
years 1857-60 less than 10 i»er n'ot. of the ])Opulati()n 
was urban. In Russia pro^jer less than 2 i>er cent emi- 
grated from the villagtjs to tlie towns during the forty 
years ending 1897. The following table shows the urban 
lx)pulation in the various divisions of the empire in 
1897 



Urlian Population. 

PeroentajrL’ of Total. 

European Russia 

12,027,038 

12‘8 


2,055,892 

21 -7 

Finland .... 

281,210 

11-0 

Caucasia .... 

1,010,615 


Siberia .... 

473,796 i 

9*3 

Central Asia . 

936, or, 5 

12-0 

Russian Km])ire . 

16,785,212 

l.'i-O 


There w'ere only tw'elve cities with more than 100,000 
inhabitants in 1884; in 1897 tluTc were nin(‘t(!en, 
namely, St Petersburg (1,267,023; 1,439,739 on 2/tli 
Deceinlier 1900), Moscow (988,614; 1,035, 6(1 1 in Diuhiui- 
ber 1900), Warsaw (638,208), Odessa (405,011), UiH 
(315,209), Riga (256,197; 282,943 in 1900), Kiev 
(247,432), Kharkov (174,846), Tifiis (160,045), Vilna 

* See HtatislicH collectotl by State Secretary Ivuloniziii, 1S!>S ; Siberia^ 
by the Miiiintry of tlie lulerior, 
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(159,668), Tashkent (166,414), Saratov (137,109), Kazafi 
(131,608), Ekaterinoslav (121,216), llostov - on - the - Don 
(119,889), Astrakhan (113,001), Baku (112,253), Tula 
(111,048), and Kishinev (108,796). It is interesting to 
note that while only Uiroe of these are in JVliddle Bussia 
(Moscow, Tula, and Kazafi), eight are in South Bussia, 
and two in Caucasia. There are thirty-seven cities with 
from 50,000 to 100,000 inhabitants. The mortality in 
most towns is so grc?at that during the last ten years of 
the 19th century, in a very great number of cities, the 
numlier of deaths exceeded that of births by from 1 to 4 
in the thousand. 

Tlie approximate distribution of the population ac- 
cording to religion is as follows (Ireek Orthodox (including all 
(lisstjubTs), noarly 96,000,000 ; United Church and Armenians, 
IjS.'iOjOOO ; Koman Catholics, 12,200,000 ; Protestants, 6,7f»0,000 ; 
.lows, 4,0.00,000 ; Mahonimedaus, 12,150,000 ; others, 2,700,000. 
The empire is divided into G4 bishoprics, which were in 1897 
under 3 nietro])olitan8 and 62 archbishojis and bishops. The 
number of monasteries and nunneries has considerably increased 
of late; in 1897 there were 497 monasteries and 268 nunneries, 
with 8076 monks and 6978 male aspirants, and 8942 nuns and 
27,166 female aspirants. The Holy Synod received in 1900 over 
23,500,000 roubles IVoiii the Imperial budget, in addition to its 
own considerable revenue and the private revcninss of the cliurchos 
and the monasteries. 

EducMion . — Little progress has been achieved as regards educa- 
tion. Distrust of natural sclcnees, even in their technical apjili- 
cations, and of ** WcsUu*n’* ideas of free democratic government — 
desire to make university ediK^atiun, and even secondary education, 
a privilege of the wealthier classes —neglect of nriinary cdue.aiion, 
coujded with sup])rc8sion hy the Ministry of rublic Instniction 
of all initiative, private and jmblic, in the matter of spreading 
education among the illiterate classes — these were the dislincttive 
features of the educational jKdiey of the last twenty years of the 
19th eetiiury. Only quite recently has a change taken jilaco in 
the attitude of the Government towards technical education, and 
a few high and middle teelinicul schools have been opened.' 
Only re(!cntly, too, has a reform been started in secondary educa- 
tion with the object of revising the so-called **classicar^ system 
which has been favoured in the lyceums since the ’seventies, 
the com])lcte failure of wliich has now been demonstrated after 
nearly thirty years of oxi»eriniont. As to ])rimary education, 
there is nothing at ]ircsont to brighten its gloomy outlook ; 
only the optuiing of Sunday sehools, whieli was ])rohibiied siiiee 
1861, was allowed in 1870, and rendered easier still some years 
later. 

The total number of primary schools in the Russian empire 
(exclusive of Kiiilaiid) in 1898, and their difTereut categories, are 
best seen from the following table '•* 


U tiller the 

Kunibcr 

of 

Schools. 

Number of 

Hoys, 

Girls. 

Total. 

Ministry of Public In- 
struction . 

Holy Synod 

Institutions of Empress 
Marie 

Ministry of Interior 
„ Navy 

„ Wiir . 

Various 

37,046 

40,028 

153 

558 

4 

848 

67 

..... . ._! 

1,965,549 

1,118,404 

2,537 

16,482 

226 

80,498 

2,517 

684,509 

350,085 

2,560 

4,078 

153 

13,905 

2,141 

2,650,058 

1,476,124 

6,097 

20,510 

379 

46,420 

4,658 

Total . 

78,699 

3,136,163 

1,057,431 

4,203,246* 


* Thin last sum is slifirhily in excess of the sum of the two preceding, as Uio 
sex of 9662 pupils is not known. 


Nearly 80,000 Jewish firdcrs and Mussulman mfdrem and mrktebes 
must bo added to the above. Besides, all soldiers are taught, at 
least reading, in noarly 7500 schools in the regiments. Thus, 
apart from the schools under the Ministry of War (Cossack 
voiskoa and schools at the barracks), the great bulk of the 
primary schools are either under the Ministry of Publio In- 


1 Sketch of tho Development qf Technical Ednoatvm in by the 

Ministry of iniblic Instruction, KKlO. 

s atatieque de Veneeignement primairtt published by the Ministry of Public 
Instruction in 1900. 
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stmetion or the Holy Synod. Those under the latter body are 
of recent growth, the policy of the last twenty years of the 19ih 
century having been to siiend the budget allowances upon primary 
instruction by handing them over to tlie Holy Synod, which 
opened parish schools under the local jtriests. The schools under 
the Synod are themselves divided into two categories: parish 
schools, with 614,609 pupils ; and reading spools, of an 
inferior grade, with 601,883 pupils (in European Russia). No 
teaching certificate is required by the teachers in either class of 
school, the nermission of the bishop (like the French leUre d'obidi- 
ence of 1849j being sufficient The consequence is that, the village 
priests being too much occupied with their naiish duties, they 
cannot give more than nominal attention to tne schools, and the 
numerous pupils either exist on pajier only, or are hundcxl over 
to half-educated cantors, deacons, or hired teachers, very often of 
a low description. In fact, in 1898 the teachers in the schools of 
the Holy Synod were : priests, only 1203 ; deacons, 8390 ; cantors, 
4232 ; hired teachers, 22,987. Of properly orgunized primary 
schools — besides the special ones — there are, consequoiitly, only 
those under the ministries of Public Instruction and War, and 
the Interior, in Siberia. The distribution of the first and the 
third categories of these schools in 1896 is shown by the following 
table, the figures being below the preceding, chiefly on account 
of a less complete registration : — 


Hchools under ibe 
Ministries of 
Instruction and 
Interior. 

Schools supported 

t»y 

Total Number 
of Schools. 

Number of Pupils. 

The State. 

The Local 
Institutions. 

Factories and 
Private Gifts. 

Boys. 

Girls. 

Total. 

European Uussia 
l*olaud 

Caucasia 

West Siberia 

East Billet ia 
Turkestan . 

Amur lietpon 

Total . 

‘.J407 

tw 

05 

HI 

10 

4.'i 

408* 

23,n.5 

2,800 

1,022 

106 

171 

(K) 

415 

20 

8 

2 

10 

2C,.501 

3,020 

1,125 

i:io 

200 

106 

408 

1,675 044 
141,280 
70,830 
2h 418 
8,121 
3,225 

400,153 
05,084 
17,804 
7 801 
2,386 
1.080 

2,131,107 
206,073 
88 043 
83,270 
10,507 
4.305 
14,418 

0004 

27,373 

_ 

473 

31,501 

1,738,3:»4 

550,008 

2,280,822 


* Maintained hy the Ministry of the Interior, by means of moneys supplied 
by the loc^al administration. 


Thus the number of ])rimary schools actually maintained by the 
Ministry of Public Instruction is only 2407 in European Russia, 
and less than 2700 throughout the whole empire, that is, less 
than 10 per cent, of the aggregate number of primary schools, 
the groat bulk of the schools (as well as the normal scliools for 
teachers) being supported by the ze'tnstvos and the municipalities. 
Notwithstanding this, the main efforts of the ministry, and llie pur- 
port of recent legislation, have been to exclude the local institutions 
from any share in matters atfecting primary education, other than 
the supply of scboolhouses and current expenses. Taking the 
figures of the preceding table, it appears that only 4 '8 jicr cent, of 
the total male and 1*6 per cent, of the total lomalo population 
received primary education in 1899. The schools were distributed 
very unequally ; in five provinces (Olonets, Esthonia, Tula, Livonia, 
Arkhangelsk, and Novgorod) there was only one primary school 
for every 638 to 983 inhabitants, while in other provinces (including 
Kovno, in European Russia) the piopoition was even less tliaii one 
school for each throe thousand. One good feature of the Russian 
primary schools, however, is that in as many as 7247 village 
schools there are school gardens or fields ; in 951 schools, bee- 
keeping, and in 322 schools, silkw'orm culture is taught ; while 
in 865 schools the children receive instruction in various trades ; 
and in 805 sehools in dbjd. Girls are taught handw^ork in 4556 
schools. The average number of teachers was 1 for every 27 pupils, 
and 44 i>er cent, of the teachers were women. There were in the 
same year 9 teachers’ institutes and 76 nonnal scliools for teachers, 
with 6227 pupils. The total exiienditure on primary schools in 
1899 was 29,612,892 roubles (about the average in recent years), of 
which IS per cent, was supplied by the State, 28 per cent, by 
the wwwfrcM, 87 iier cent, by the village communities and the 
municipalities, ana 13 per cent, by private persons. 

The middle schools of Russia (exclusive of Finland) were com- 
IKiseii in 1899 as per table on next page. 

For higher education there were only 9 universities, with 
16,570 students in 1899, 2 medical academies, 6 theological 
academics (944 students), 4 military academies (1360), 2 philo- 
logical institutes, 8 Eastern languages institutes, 4 judicial military 
academies, 4 veterinary institutes, 8 agricultural colleges, 2 mining 
institutes, 4 engineering institutes (2497 students in all the higher 
technical schools), 2 universities for women (980 students at St 
Petersburg), and 1 medical academy for women. Finland has a 
university of its own at Helsingfors. 
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RUSSIA 


Under the 

Boys. 

Qirla 

Schoola. 

Ihipila. 

Schools. 

Pupils. 

Ministry of Public Instruction — 





Gymnasia and progymnasia . 

237 

77,041 

346 

94,078 

Realschulen . • . . 

113 

34,495 


. . , 

Girls* middle schools 

... 

is 

432 

Suecial schools 

Normal schools 

5 

1,’467 

... 


9 

537 


*366 

Normal seipinaries and prao- 





deal schools 

52 

4,388 



Institutions of the Empress Marie: 




Gymnasia and institutes 


... 

62 

20,246 

Cossack Voidcos — 





Gymnasia and progymnasia . 

67 

2,845 

22 

1,368 

Ministry of War — 





Cadet corps and syiecial schools 

35 

12,556 


... 

Various Ministries — 





Agricultural schools * . 

12 

1,449 



Technical schools . 

11 




Commercial schools 


... 


... 

Holy Synod— 

1 




Seminaries .... 

58 

19,151 

... 

... 

Girls’ schools 


69 

15,138 

Normal schools 

ik 

1,100 

... 

... 


* Lower agricultural schoola, 106, with 3101 pupils. 


Gwemrnjeivt . — No substantial changos liavo lately taken place in 
the fundamental laws of the empire. The fact has been brouglit 
to light that a complete scheme of constitutional goveniment was 
drawn up in 1809 by Alexander L, with Speransky as collaborator, 
though only the first step towards carrying it out — that is, tho 
remodelling of the Council of State in 1810 — was ever taken, tho 
Napoleonic wars preventing anything further being done in tho 
matter. The idea, however, was not abandoned, and a new scheme 
was drawn up in 1818 by Novosiltseif, a liersonal friend of 
Alexander I., and the French lawyer Deschamps. Tho intention 
of the emperor was mrtly realized by granting a constitution to 
Poland in 1815, and his intention of oxtenriing to Russia tho 
bouefudal effects of free and lawful institutions was nublicly 
announced by him in 1818 at the o{)eniug of the Diet at Warsaw. 
The idea of granting to Russia a consultative Aasembly of a repre- 
sentative character {um aasemhUe dfis notablt^s) reached maturity 
under Alexander II. in the first month of 1881, and on 17th Feb- 
ruary (1st March) 1881 tho emperor confirmed a report of Count 
Loris Melikoff to that effect.* 

An im|)erial decree summoning that Assembly was laid before 
Alexander II. on 1st (13th) March 1881, and its woixling approved 
by him a few hours before his death, on condition that the decree 
should be laid before the Committee of Ministers on 4th (16th) 
March for its definitive sanction. The death of the monarch 
prevented this important step from being carried out. The decree 
was laid before the Committee of the Ministers and a]iproved by tho 
majority of them on 8th (20th) March, but on 29th April (lllh May) 
Alexander III. issued a manifesto in which he wrote : *‘Tho voice 
of God orriers Us to take in hand tho work of government vigorously, 
in our hope in God’s providence, and with faith in the [tower and 
truth of Autocratic power, which Wo are called upon to enforce and 
to protect from all attempts against it.” 

The jwwers of the Committee of Minister, created by Alexander 
II. in November 1861, still remain undefined, altliough it must 
be noted that this committee has ocf^asionally assumed the 
powers of a “ministry.” Considerable alterations in local 
government were effect^ under Alexander III. by the laws of 
12th (24th) June 1890 concerning the zematvos, or councils for 
provincial self-government; 11th (23rd) June 1892, concerning 
municipal self-government ; and 12th (24th) July 1889, concerning 
the [Peasants’ self-government. In the seinstvos tho influence of 
tho nobility was increased, and the [)easants wore deprived of the 
right of electing their representatives, wlio are now nominated 
by the governor of the province from candidates electe<l by the 
peasants. At tho same time tho decisions of the zf^matvos were 
made subject to the approval of the goveniors not only in tho case 
of unlawful decisions, but in every particular. Similar limitations 
wore applied to municipal self-government. As to the [loasants, 
their Sfdf-government was placed under the direct control of “ land- 
chiefs ” nominat«*d by the governors, who received, moreover, the 
right of nominating the cantonal judges of tho peasant cantonal 
courts {vdostnoi 8vjdiya\ and of inflicting punishments (including 
corporal punishment) upon the peasants, without bringing tho 


1 Its text is gfvon in the Rmtnmi BncycUtpaedic Dictionary, article Russia." 
vol. xxvii. A, St Petersburg, 1809. 
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culprits before any court. At the same time, the justices of 
peace, who had been eleiitcd since 1861, were abolished in the 
country, and were maintained only in tho two canituls and six 
principal cities—the judicial power being transferrea to the [K>lico 
officers. The zemstvoSf which were first instituted in thirty-four 
out of the fifty governments of £uro[)oiin Russia, have recently 
been {granted to three more governments ; but further nxluctions 
of their powers as regards education, statistical rcseaichcs about 
the peasants, and even the ail ministration of famine-relief funds 
took place. A “lesser state of siege” continues to be niaintaine<l 
in the governments of St Petersburg, Moscow, Kiev, and several 
western provinces ; in 1902 it was extended to all principal indus- 
trial towns. 

Jtistiee atid Crime , — Tho judicial institutions introduced by the 
Judicial Law of 1864 also underwent certain limitations during tho 
reign of Alexander 111. The law of 20th May (1st Juno) 1885 con- 
.siderably limited the princi[)lo of tho independence of the magis- 
trates ; that of 7th (19th) July 1889 reduced tho competence of tho 
juries, special courts with “ class representatives ” nominated ad hoc 
being introiluced instead in a number of cases; the introduction of 
the “ bindchicfs ” reintroduced tho principle of combining tho judi- 
cial and the administrative power in tho hands of the same persons. 
Finally, the right of sentencing [x^rsons to tho so-called “adminis- 
trative exile” to Siberia (including tho Arctic region of Kolymsk) 
and other remote [lortioiis of the empire, without trial and by 
simple orders of the administration, which W'as formerly an 
arbitrary act of tho State police, was rctidcrcd legal and brought 
within the province of tho Minister of the Interior, the tenn of 
sentence ranging from two to five years, and lieing ua[>ablc of 
being prolonged, once or more than once, for anotlier live years by 
a special order of the minister. In 1889 the judicial procedure of 
1864 (with the above limitations) was introduced in tho Ihiltie 
provinces; in 1894-98, in the governments of Olonets, Orenburg, 
Ufa, and Astrakhan ; in 1896, with further limitations, in Ark- 
hangelsk ; and in 1897 -99 in Siberia, Turkestan, the Steppe pro- 
vinces, the government of Vologda, and tho Transcaspian provimr. 
The justices of j>caco introduced in these provinces are noininatiMl 
by the Government. Tbo criminal statistics for 1874-94, for 83 

f ovomments into which the reformed tribunals had been iutro- 
ucod since 1874, show that there was no increase of criminality 
during these years, and that for a population of 64,030,000 there 
were on tlio average 63,787 condemnations ])er annum, of which 
nearly two-thirds (39,500) -were lor minor crimes dealt with by tbo 
justices of [Xiace. Tliere is, liowcver, a notable increase (100 to 
230) ill crimes against [x^rsons, and a notable decrease (100 to 72) 
in those against pro[)erty. The proportion of criiiiinality vari(*9 
from 156 to 90 to each 100,000 of the |>opu1ation in the judicial 
districts of Pcland and Revel, and from 77 to 23 to each 100,000 
inhabitaiiU in all other judicial districts. 

Prisons, — In tho y^ear 1899 there were 886 lock-uj)s and 7 bard- 
labour prisons, the population of which W'as 640,439 mc'ii and 
88,869 women. There were 12,059 iiiriiatcs in the hard-labour 
]>risons, and 1285 cliildren in 37 reformatories. It is w’ortliy of 
note that during the year there was not one single case in wliicli 
flogging was applied in tho hard -labour prisons of Sukhiiliii ; but 
the condition of the children of tho exiles on the island is very 
miserable, owing to a want of schools: only 834 (tbildreii, out of 
4954, go to scliool. A stej) of considerable iniport.aTi(H‘ was taken 
on 12tYi Juno 1900, when it was der.ided that exile to Siberia was 
to Ixj brought to an end. 

Mnance. — The ordinary revenue is iu excess of tho ordinary 
expenditure, hut tho cxtraordinaiy expenditure not only .swallows 
up this Bur[)lus, which o.xcocdcd 200,000,000 roubles in 1898 and 
1899, but necessitates tho conclusion of fresli loans every yoiir. It 
must be admitted, liowevcr, that there is much to show for this 
extraordinary expenditure. A considerable number of new rail- 
ways, including the Trans-Siberian, have been built; tlie old 
loans, at from 4^ to 6 per cent. (3,037,675,234 roubles), have been 
converted into 4 per cent, loans at a cost of 72,724,063 roubles ; 
and tho value of the j)ttj)er money lias been settled at a permanent 
rate of exchange — 1 rouble .50 c.oj»cks in paper for 1 rouble in goKI. 
The paper money in circulation has also been reduced : while it was 
1, 121, 300, OOOrouhlesiu 1896, itonlyamountcdto630.000, 000 r-ml)les 
in 1901. Tho guarantee fund, too, in gold, destined to cover the 
fiayier money, has increased from 750,000,000 roubles in 18.06 lo 
807,800,000 roubles in 1901, and thus exceeds lha pfti>er money 
in circulation by 28 per cent. Tho State diiht, which was iiicreaswl 
in tho 10 years 1800-99 by 893,971,568 roubles (17 j»cr cent.), 
amounted to 6,225,095,992 paper roubles on Ist January 19(0 
(£656,547,764 in 1901; net interest jMiid, £25,418,303). Tlie budget 
estimates have grown in proportion. The ordinary reveriiio, winch 
was 952,015,496 roubles in 1890, amounted to 1,800,784,482 
roubles in 1902, an increase of 89 i»cr cent., chiefly due to (1 ) «” 
increase in tho revenue from new railways houglit by the Suite, 
(325,624,000 roubles) ; this is absorbed by the costs of exjiloitatioii 
and the payment on obligations ; (2) tlic introduction of a SUde 
monopoly for the sale of sjiirits (415,807,000 roubles) ; (3) an 




342 R U S 

increase in the import duties (78,888,000 roubles) ; and (4) an 
increased revenue from sugar, spirits, various duties. State 
inonoi)olic8, State domains, and direct and indirect taxes, partly 
due to increased taxation, and partly to natural growth correspond- 
ing to the industrial development of the <JOUi)try. The expendi- 
ture, which was 1,088,690,982 roubles in 1890, was estimated at 
1,946,671,976 roubles for 1902. The army and the navy were esti- 
mated to cost 420,957,621 roubles in 1902, the national debt and 
the railway obligations 368,460,000 roubles, the working oxrienses 
of railways and canals 486,647,768 roubles, new railways and jiorts 

166.660.000 roubles, while public instruction had a gi*ant of only 

86.624.000 roubles. It must be observed that in the State budget 
considerable sums with wliich the Ministries ol Finance, Ways and 
Communic.ations, an* credited and debited (836,198,000 roubles and 

486.647.000 roubles respectively) arc mere transfers, the Ministiy of 
FinaiKso retaining in its hands the sale of spirits in many provinces 
of the empire, while the Ministry of Ways and Communications 
administers the State railways, of which the gross receipts appear 
in the binlget as revenue and the working expenses as exiienditure. 
Turning to the question of local finance, it is found that tlie 34 
proviiic<}S which enjoy the right of being administered by the local 

yield a yearly revenue of from 60,000,000 to 66,000,000 
roubles, while the other provinces have an aggregate revenue of 
about 18,000,000 roubles. The towns of European Russia proper, 
Poland, and Siberia have an aggregate revenue of about 75,000,000 
roui)les, and the village communities of European Russia proper are 
taxed to the amount of 62,000,000 roubles. 

Army , — The system of obligatory military service for all, intro- 
duced in 1874, has been maintained, but the six years’ term of 
service has been reduced to five, while the privileges granted 
to young men who have received various degrees of education 
have also been reduced to a small extent. During the reign of 
Alexander 111. efforts were mainly directed towards (1) reducing 
tlio time recpiired for the mobilization of the army ; (2) increasing 
the immediate readiness of cavalry for war and its fitness for 
serving as mounted infantry (dragoon regiments taking the place 
oflmssars and lancers) ; (8) strengthening the western frontier by 
fortresses and railways ; and (4) inercasing the artillery, siege, and 
train reserves. Further, the age releasing from service was raised 
from 40 to 43 years, and the opolcheniye (militia, landsturm) was 
reorganized. The measures taken during the reign of Nicholas II. 
have been cliiefly directed towards increasing the fighting capacity 
and readiness for immediate service of the troops in Asia, and 
towards the Ix^ltor reorganization of the local irregular militia 
forces. Obligatory military service has also been in pari extended 
to Finland. Broadly speaking, the army is divided into re^lars, 
Cossacks, and militia. The peace strength of the army is e.sti- 
mated at. 42,000 olliccrs and 1,100,000 men (about 960,000 com- 
batants), while the war strength is ajiproximutely 75j000 oflScors 
and 4,500,000 men. However, this latter figure is merely nominal, 
the available artillery and train service being niucli below tho I 
strength which would bo rc'quired for such an army : estimates 
which put the military forces of Russia in time of war at 2,760,000 
— irrospeetive of tho armies which may bo levied during the >var 
itself— soom to aj>j»roat:h more nearly the strength of the forces 
which oouM be mustered. Tlic infantry ami rifles are armed with 
small-bore inngazino rifles, and the active artillery have steel broach- 
loaders with extreme ranges of from 4150 to 4700 yards. 

Nat'y . — Owing to its geograjdiical situation and its widely 
separated seas, Russia has to maintain four distinct squadrons : 
the Baltic, the Blaek Sea, tho Pacific, and the Casjiian. Conse- 
quently, notwithstanding a very considerable and continuous 
imtreasc in the ex|KUi<iiture on the navy, the fleet is strong in none 
of these seas : tho Baltic fleet is constantly being drawn uikui for 
reinforcements for the Pacific flotilla, while tho Black Sea fleet has 
no aeecss to tho Moditcrranoaii. The strength of the Russian 
Hoot in March 1902, according to the international classiticatioii 
of the Statesman's Year-Iiook^ was : — 


OlMMi of Ship. 

Baltic and other 
Stations. 

Black Sea. 

Total. 

Com- 

pleted. 

Build- 

intr. 

Com- 

pleted. 

Build- 

injf. 

Battleships, 1st class 

,, 2nd ,, . 

1 

6 

1 

1 

9 

7 

2 

6 


16 

„ 3rd „ . 1 

2 




2 

Coast defence vessels . { 

7 

i 



8 

Cruisers, armoured . . ' 

„ belted or pro- 1 

1 

1 



2 

tected . . 1 

16 

7 


2 

24 

Gunboats . . . . j 

Old armour-clads aud | 

30 

2 

*8 


41 

armour gunboats . 

8 



... 

8 
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There were, moreover, 21 destroyers afloat and 18 building, and 
46 first-class torii^o-boats afloat and 6 building, besides 41 second- 
class and 101 third-class boats. The torpedo-boats can be trans- 
ported overland from the Baltic to the Black Sea. The total 
number of officers and men is about 46,000. 

Fortresses, — The chief first • class fortresses of Russia are 
Warsaw and Novogeorgievsk in Poland, and Brest - Litovsk 
and Kovno in Lithuania. The second-class fortresses are Kron- 
stadt and Sve&borg in the Gulf of Finland, Ivangorod in Poland, 
Libau oil the Baltic Sea, Kertch on tho Black Sea, and 
Vladivostok on the Pacific. In the thiid class are Viborg in 
Finland, Ossovets and Ust Dvinsk (or DttnaniUnde) in Lithuania, 
Seliastopol and Ochakoff on the Black Sea, and Kars and 
Batum in Caucasia. There arc, moreover, 46 forts and fortresses 
uncli^ccl, of which 6 are in Poland, 8 in West and South-West 
Russia, and the remainder (mere fortified posts) in the Asiatic 
dominions. 

Agriculture, — Thechiefoccimationofapproximatelyseven-eighths 
of the population of European Russia is agriculture, but its character 
varies considerably according to the soil, tho climate, and the geo- 
paphical position of each region. From detailed researches that 
have lately been made by Professor Dokuchaefl* and his pupils into 
the soils of Russia, it u ould seem that a sinuous line drawn across 
European Russia from Zhitomir to Kiev, Tula, Ryazan, Simbirsk, 
and Ufa, that is, from west-south-w'est to east-north-east, represents 
a characteristic boundary separating the northeni soils ” irom the 
^‘southern soils.” To the south of this line, os far as tho sandy 
deserts of Astrakhan and the prairies of North Caucasia, lies the 
“ black earth ” region, covering nearly 270,000,000 acres. Forests 
give place to prairies, and the soil, winch contains from 4 to 16 per 
cent, of humus, is very fertile ; but the whole region suffers 
])criodically from drought. Tho “northern soils,” which arc 
glacial deposits more or less redistributed by water, arc much less 
fertile as a inile, and offer all possible varieties from a tough boulder 
clay to loose sand. They require heavy manuring ; phosphates, 
which are extracted in four distinct regions of European Russia 
(Podolia, ('eutral Russia, Ryazafi, and the Upper Volga), being 
especially beneficial. The agricultural zones are dispos^ parallel 
to tho aliove-mentioned boundary line. The prairie zone, where 
cornfields and pasturages prevail, lies in the extreme south ; then 
to the north, on both sides of tho boundary line, comes the “ aiite- 
Stepjie,” tho zone in which fields prevail, but in which there are 
also some forests ; farther north still is the zone in which fields and 
meadows are intermingled with forests ; and beyond that again is 
tho forest zone. Tho actual distribution of fields, forests, and 
meadows in European Russia and Poland is best seen from the fol- 
lowing table : — 



European Russia. 

Poland. 


Acres. 

Percent- 

age. 

Acres. 

Percent- 

age. 

Fie.ld.s and fallow . 

287,868,000 

26 

16,933,000 

63 

Meadows and pas- 
turages 

174,968,000 

16 

6,606,000 

19 

Fore.st8. 

426,622,000 

39 

6,763,000 

23 

Uncultivated 

210,060,000 

19 

1,631,000 

6 

ToUl . 

1,008,608,000 

100 

29,932,000 

100 


The proportion of land under crops varies very much in diflerenl 
tiarts of European Russia ; it is 74 and 73 per cent, in Kursk and 
Tula, from 46 to 70 per cent, in the two above-mentioned southern 
zones, from 30 to 60 per cent, in Middle Russia, from 20 to 80 jier cent, 
in Western Russia and in the southern Urals (Ufa) ; from 10 to 20 per 
cent, in tho lake region, and less than 10 per cent, in Northern 
and North-Eastern Russia. Tho highest standard of agriculture 
is met with in Poland and in tho western governments (Baltic, 
Litlnianian, and South-Western), and the standard gets lower 
and lower os one moves eastwards. Rye and oats are the chief 
c;ereal in Central and North Central Russia. Wheat is sown in 
only small quantities in Western and Central Russia, but is the 
chief crop in the southern jirairie belt. In the far north barley 
takes the place of oats and partly of ire. Buckwheat is sown 
everywhere in the middle zone, but millet takes its jilace to the 
south of the above-mentioned boundary, and maize in the 
extreme south-west (Podolia, Bessarabia, and Kherson), and in 
tho Caucasus. Potatoes are extensively cultivated in the west. 
The use of agricultural machinery is rapidly spreading, reapers 
and steam threshing-machines being largely used in the “ black 
earth ” prairie licit. 

Taking the whole empire, nearly six-tenths of the cultivated 
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area is sown every year with cereals, the areas under which in the 
various divisions of the empire in 1900 are shown in the following 
table : * — 


Region. 

Acres. 

European Bussfa 

Poland 

Four governments of North Caucasia* . 

Four governments of Siberia t 

Four provinces of Central AsiaiJ; . 


178,963,600 

10,770,000 

10,470,700 

9,182,000 

2,131,400 

Total, in 72 governments 



* Kubati, Stavropol, Torek, and Tchernomonk. 
t Tobolsk, Tomsk, Yeniseisk, and Irkutsk. 

i Akinolinsk, Bcmipalatinsk, and Turgai ; Scmirycchcnsk of Turkestan. 


The crops arc now given in official documents in units of weight, 
and the quarter of each different grain having a different weight, 
wiiich varies with the year and even the region, it is not easy to 
coin])arc the present returns with those of former years. The crops 
of 1900, which were 10 ]>er cent, in excess of the average crops of 
tiio preceding years, are given in the following table, in thousands 
of cwt. : — 


lleslon. 

Cropa, InThouaandaof Cwt. 

Whoat. 

Ryo. 

Barley. 

Oats. 

Varloua.* 

I'otal. 

PotAioiw. 

Rurupoan Ruauia 
Poland 

NurUi Cauuaula t 
Siborla l . . . 

Steppoait . . 

170.WHJ 

lo.criA 

10.807 

8.7i8 

414, 41.^ 
33,812 
.8.7.'51 
7,927 
171 

80,243 
7,891 
11,017 
1,272 
r>41 1 

212.5H0 

14,039 

O.OO.'i 

9.977 

1,710 

48,8Wi 

2,001 

C,03fi 

720 

2.528 

927,225 

68.908 

65.915 

ao.70'.> 

8.079 

.132.428 

160,289 

7,161 

9,043 

597 

Total 

226,007 

400.074 

101,004 

243,917 

59,275 

1,001.430 

615,508 


* Mixod rvfl and wheat, buckwheat, and intllet. 
t Kuban. Stuvnj(iul, Tortik, and Tcheriuimonik. 
i Trkutak, TdbolHk. Toiuak, and Yenist'iak. 

§ Akmolinsk. Seinipalatinak. Soiuiryecliensk, and Turgal. 

The yield of maize was 12,785,000 cwt. in Euroj^an Russia, 
and 4,342,000 in northern Caucasia ; the aggregate yield of |)eas, 
lentils, and beans was 18,942,000 cwt. The hay crop in 1900 
was a.s follows : — 


Region. 

Area in Acres. 

Yield in Thousands 
of Cwt. 

European Russia 

69,796,000 

744,961 

Poland .... 

2,427,000 

36,652 

North Caucasia 

6,684,000 

77,915 

Siberia .... 

9,080,000 

83,146 

Steppes . 

2,511,000 

24,425 

Total 

90,498,000 

967,099 


Beetroot for sugar is especially cultivated in Poland, the western 
provinces (Kiev, rodolia, Volhynia, and Kharkov), and the south- 
western (Bessarabia, Kherson), as also to some extent in South 
Central Russia ; 1,454,000 acres were under beet in 1901, and 
751,760 tons of refined sugar were obtained in 277 sugar works. 
Tobacco is widely grown in the south (1,672,000 cwt. ), and the hop 
croj) of 1897 was 107,000 cwt. Flax is grown chiefly in Central and 
North- We.sterii Russia, the yearly crop being about 10,780,000 cwt. 
of flax (half of which is exported) and 12,932,500 cwt. of linseed. 
Hemp is cultivated both for fibre (yearly yield, 5,014,000 cwt.) 
and seed (6,245,000 cwt.). Various other oil seeds are also grown, 
the yearly jirodnction of various oils being estimated at 1,000,000 
cwt. The vine is grown as far north as 49” N. (Be.ssaiahia, 
Crimea, Don, besides Caucasia aiul Central Asia), the yearly pro- 
duction of wine being 19,990,000 gallons in Russia, 17,000,000 
in Caucasia, and 116,000 in Central Asia. Market-gardening and 
fruit-growing are extensively engaged in in portions of Central 
and South Russia, and very important works have lately been 
established for the manufacture of jam, pickles, and canned 
fruit. Turkestan, Khiva, and Bokhara 8n]>ply every ytyir 
ahuut 1,160,000 cwt. of cleansed cotton, and Transcaucasia about 
20,000 cwt. 

The live stock in the empire in 1896 is estimated by Russian 
statisticians to have been as follows : — 


1 RimltatB g^iUraux de la Rdoolte en Rwutie en 1900. St Petersburg, 
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Thousands of Hoad, 

Region. 


Honied 

Cattle. 







Horaos. 

Sheep. 

Plga 

Goats. 

Camels. 

Kein- 

deor. 

Tula! 

RuroptAu Kuuia and 
Poland .... 

30,867 

37,023 

48,000 

10,743 

1,393 

26 

26.1 

109,21.1 

Finland .... 

271 

l.l«l 

6.883 

1,067 

197 

14 


130 

2.782 

Ciiuraila* 

1,018 

12,0U0 

900 

2,0(10 

117 

24 


21.885 

Siborla .... 
Stoppe provinces \ . 

3,318 

2,429 

3,(KH) 

536 


itiH 

8,598 

2,461 

1,216 

10,000 


146 

4U3 


U,226 

Rmpiie. 1890 . . 

„ including 

26.935 

38,652 

74,007 

12,435 

3,070 

453 

591 

156,7(0 

Turkman, 1898 

83,000 

37.413 

74,789 

11,908 

3,100 

1,279 

600 

162,2.19 


* lucnmplnta data: the llgureB fur Hheflp and goatH aro approximate only, 
t Data Incomplete. 


Thus ill European Rus.<ua and Poland there were in 1806 23 
liorses, 31 hornod cattle, 53 sheep, and 12 swine to every 100 in- 
habitants. However, oven within Russia proper the live stock is 
very uiietxiially distributed, there being 109 liorned cattle to every 
100 inhabitants in the Don provimte, 51 in Esthonia, and only 14 
in Orel and Tula. From an enumeration taken in 41 provinces of 
European Russia in 1896, it a|>peared that 82 per cent, of the 
total number of horses belonged to the peasants, but that 28 per 
cent, of the peasant households did not own any horses, and that 
there were 1820 private horse-breeding estahlishmente with about 
40,000 head. The most common kind of animal is the small, 
weak, xioasant horse ; the best are found in Poland, the w'cstern 
governments, and in the Steppe provinces. The South Russian 
“bit^gs” are a fine breed, and so are the Cossack horses, while 
the Kirghiz breed in South-Eastern Russia are especially appreci- 
ated for their endurance. Finland ponies are largely exported. 
The best races of horned cattle are found in Poland, the western 
provinces. Little Russia, and the Fur North (Holmogory). Swine- 
breeding is in a ])rimitive condition. Of the nearly 75,000,000 
sheep kept in Russia, only about 15,000,000 belong to the fine 
merino breed ; these yield, liowever, over 1,000,000 cwt. of fine wool 
annually ; they aro chiefly kept on the Black Sea prairies. The 
export of live stock is rapidly increasing — horses being exported 
to (Termiiny, Austria, and Great Britain to tiie value of about 
£500,000 per annum, cattle to Turkey and ('hina, sheep to Franco, 
China, and Turkey, and pigs to Germany (to the value of £325,000 
annually). On the otlier hand, eoiisicferable quantities of cattle 
and .sheep are imported from Central Asia. Modern dairy-farming 
is still new in Russia, and butter is still imported, chiefly from 
Finland ; hut it is also oxx>orted, and in increasing quantities, to 
Western Kurox)e, being sent to Great Britain alone, in part vid 
Co]iouhageii, to the value of £685,493 in 1900. Poultrv-iMriiiiiig, 
for the t.upply of both the home and foreign markets, is being more 
and more cxt« u.s:vely engaged in, and the export of eggs has of 
late developed cnoriuonsly ; on the average, 1,743,000,000 eggs, in 
each of the throe years 1897-99, valued at £2,814,000, were sent 
out of the country. 

Viewed as a whole, it must be confessed that agriculture stands 
at a very low level in Russia, (.’onsidcrahle i)rogress was niad<? in 
the fertile prairies l)ordcrmg the Black Sea and the Sea of Azov, 
where modern agricultural machinery was largely iiitroduecfl, and 
a very considerable number of maebinery works, large ami small, 
have grown up. But the famines which periodically visit large 
distric.ts — especially in the fertile but dry jirairio belt of South- 
EaskTTi Russia, and in some of the central j»roviiu'.es -- are chiefly 
duo to the primitive methods of hiishaiidry employcsl. The misery 
of the iicasants, who up to the xireseiit time Jiave home nearly all 
the burden of fixation, the lack of education, and the almost total 
absence of tho.se institutions by means of Avhich agricultural 
education is spread among tiic farmers in tbe United States, in 
France, and in Germany, have all hanijiered the development of 
agriculture. The general imjirove.nient of the agricultural popula- 
tion of the central provinces of European Russia is now the subjeert 
of a wide inquiry, from which it apjicars (in a suniiiiary published by 
A. D. Polyiinoff) that within the years 1871 and 1899 tne arrears in 
the jjayment of the direct taxes grew from 10 to 42 per ccjjt. of 
the aggregate sum ; the yearly sowings, taken per head of popula- 
tion, decreased by 35 per cent., and the number of horses, also 
jMJr head of agricultural ]>oj)iilation, by 48 ncr cent., and so on — 
the result Iniing a rapid growth of a totally aestitub* peasant class 
even in the most fertile provinces of European Bussia. \\itliiii 
the last few years some efforts have been made by the Ministry 
of Agi’icnlture to help the jieasantry in edm*atioii ; bul in 1899 
there were only 114 agricultural ami dairy schools (1 for women), 
with 51.57 pupils ; as was noticed under JCiluntttov, tanns and 
gardens have been widely established in connexion with the viJl«g(i 
schools ; numerous agri<*iiltural societies ( 320 , of which 80 are in 
the Baltic provinces) have been founded lately. 'I l>e zrmslvos 
have made a nobihlo effort to improve the condition of ugrieulture 
by aptiointing agricultural councils ami iusjwetors, e^stjihlishing 
musoiiitiH, meteorological stations, and ilepots for the sale ^ of 
agricultural machiucry at cost price. Measures arc also licing 
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taken to increase the very low productivity of the forests.' These 
cover a considerable area, as way be seen from the following 
table : — 



* Without Erivan and Tchernoiuorsk. 


According to more recent estimates, the areas under forests are 
—453,617,000 acres in European Russia, 7,3.58,000 acres in Poland, 
and 19,352,000 acres in Caucasia. Nearly 54,000,000 acres must, 
however, be excluded from the figures for Euroiiean Russia and 
Poland as marsh laud and land under lakes. The distribution of 
forests is very unequal in Euro|)ean Russia, the area covered by 
them in the various provinces varying from 89 jier cent, of the 
total area in the north to 9 per cent, and even 2 |)er cent, in the 
soutli'Oast. The State is the chief owner of forests (almost exclu- 
sive owner in Arkhangtdsk), and owns no less than 272,000,000 
acres in Euroi)Gan Kuasia and Poland (235,000,000 acres of good 
forests), while private persons own 108,000,000 acres, the peasant 
communities 43,000,000, and the Imperial family 13,600,000 
acres. 

Sericulture, whicli was in a flourishing condition in the 'sixties, 
l)oth in the Caucasus and in Southern Russia, was reduced to 
a very low ebb in consequence of the silkworm discM.se, and w'as 
only renewed with any vigour toward.s the end of the ’eighties. 
At the beginning of the 20tli century it was most develo|)ed in 
Transcaucasia (£itais, Elisabethpol), and extended into Northern 
Caucasia; from 100,000 to 130,000 cwt. of cocoons, valued at 
i:400,000 to £600,000, is obtained annually, and .sent to Moscow 
(mainly) and France. Sericulture is taught in a number of stKscial 
schools and in a great number of villt^o schools. It is widely 
engaged in in Turkestan, and to some extent in the Trans- 
castdan territory, Khiva, and Hokhara. Attempts are being made 
to ro-estalilish the silkwunii industry in South Uussia, where at 
present only 800 to 1000 cwt. (»f cocoons arc obtuineil per annum, 
and in Poland. Altogether about 250,000 cwt. of eo<ioons, re[»re> 
sciiting about 13,000 cwt. of silk of the value of £850,000 to 
£900,000, are obtained animal Iv in the Russian empire. The 
eotton plant is widely cultivaUsi in Turkestan, 840,000 cwi;. of 
cleaned e<»tton, reprosonting 2,080,000 ewt. of raw’ cotton, being 
obtaine(l in 1890 ; to tliis must be added 322,000 cwt. from Hokhara 
and Khiva, and 408,000 cwt. from Transcaucasia (1898). 

Fishimj . — Fish coiitiiiue.s to form an important article of national 
food, anti to provitle an inqmrtant part of the national income. 
Along the Murnian eewist of the Arctic Ocean and in tiie White Sea 
(where nearly 40,000,000 honings are caught annually) the yearly 
produce is estimated at 370,000 cwt., of the value of about £140,000. 
In the Baltic Sea, as well as in the lakes of its basin (Ladoga, 
Onega, Ilmefi, Ac.), the yearly value is estimated at £200,000. 
Of anchovi(!S aloue 10,000,000 jars are prepared animally, while 
salted fish is the chief, next after bread, food of large mas8<}s of 
the population. The Black Sea fisheries yield 025,000 cwt., valued 
at £300,000 per annum. The value of the fish has much increased 
lately owing to the introduction of cold storage ; as a result of the 
employment of this motliod of jmcking, tlio fisli is now exported 
in a m^sh state from the Black Sea to all }mrts of South-West 
Russia, and even to Moscow. The annual yield of the Azov Sea 
tishories is valued at £600,000. In tlic Volga* section of the Caspian 
Sea about 930,000,000 fisli are cauglit annually, of a value of about 
£1,100,000; ill the Ural section 836,500 cwt. of fish and 29,000 
cwt. of caviare are obtained. The total value of the Caspian 
fisheries is estimated at £3,000,000 ])er annum. Taking the Ijtike 
Aral and Siberian river ti.slieries into account, it is estimated that 
altogothef more than 1,100,000 tons of fish are obtained every year 
(in addition to 200,000 cwt. of caviare, 230,000 cwt, of fine eon- 
serves, and 1700 cwt. of glue), yielding a revenue to the State of 
£380,000, and requiring for its preservation over 200,000 tons of 
salt.^ In addition, from 13,000 to 60,000 seals and about 200 
whales are killed annually off the Murman coast. 

The growth of Russian industry is shown in the 


1 See JtiiMian Fortttt, publislied by the Ministry of Agriculture, 1900 ; 
mMi the Fareetrif Department for 1890 ; Warke (TrtMitf) of the Cora- 
iliit of Prof. Dokuchaoff, 1888 ; Jrtigatum, Jndtietrial Huntinf/^ by A. 
liinUeff, and a number of other offlelal publications of the 'Ministry of 


Amiculture. 

8 See Reeearehee into the State of Fitheries in Sfteeia, 0 vols., edited by 
Minister of Finance, 1896 (Rumian) ; Kusuetzow’s FUeherei urtd Thiererbea- 
tnng in den (jlewdteem Hwadands, 1898. 


following table, which compares the returns for 1887 and 1897 of 
all factories throughout the empire of which the annual produc- 
tion was valued at more than 2000 roubles : — 



Industry. 


Textiles 

Food products . 
Animal products . 
Wood . 

I*aper . 

Chemical products 
Ceramics 

Mining and metals 
Metal goods . 
Various . 

Total 




4,440 

642.620 

046,206,000 

16,612 

265, 367 

648,116,000 

4,238 

64,418 

182,068,000 

2,867 

86,278 

102,807,000 

682 

40,100 

46,490,000 

769 

86,820 

69,56.^,000 

8,418 

148,291 

82,690,000 

3,412 

644,838 

.398,749,000 

2,412 

214,811 

810,626,000 

086 

66,249 

117,767,000 

39,060 

2,008,262 

2,839,144,000 


The following table shows the growth of the mining industry in 
greater detail : — 


Metal. 

1887. 

1 

1 1807. 

PrcMluction. 

Value. 

Roubles. 

Production. 

Value. 

Roubles. 


Gold . . 

34,840 kilos 

40,41.3,000 

Silver . 

16,020 „ 

Platinum . 

4,406 „ 

4,783 tons 

2,018,000 

CojiiKjr 

3,604,(Xj0 

Zinc . 

8,720 „ 

884, (K)0 

l.ead . 

983 „ 

120, (KX) 

Mercury 

64 „ 

Balt . 

1,167,000 „ 

6,649,000 

tW . 

4,684,000 „ 

lS,830.0fX) 

Pig iron 

694,000 „ 

26, 405, (M 10 

Iron . 

362,000 „ 

86,.m,CKX» 

Steel . 

167,000 „ 

22,094,000 

1 Raw naphtha 

2,7:w,ooo „ 

6,(H)G,(KX) 

Naphtha products 

18,81 7, (KX) 


Nearly all these figures showed an increase in 1899, the output 
lieing : gold 38,776, silver 4637, and platinum 5962 kilograms ; 
copper 6495 (1898), zinc 7419, lead 238, mercury 857, salt 1,643,000, 
coal 13,705,000, pig iron 2,630,000, iron 573,000, steel 1,314,000, 
and naphtha 8,827,000 tons ; also manganese ore, 319,400 tons. 
Though still in its infancy, the chemical industry is making rapid 
])rogioss in Russia. In 1890 there were only two soda w'orks, out 
seven years later there were ten such works and about thirty other 
chemical work.s, which yielded in 1899 over 82,000 tons of carbon- 
ated soda. With the natural resources of Russia, and the awaken- 
ing interest of its people in the industrial possibilities that lie 
before them, this branch of industry, as well as that connected with 
the utilization of the vast supplies of raw naphtha still waiting to 
ho tapped, is sure to advance by leaps and bounds. Unfortunately, 
the extravagant prices which Russia has to pay for iron and all 
iron goods, owing to its prohibitive tariffs, combined with the 
obstacles laid in the way of spreading education, lianiiwr the 
development of all industries.* The cotton industry uses nearly 

270.000 tons of raw cotton annuallv, 100,000 tons of which are 
supplied by Central Asia and Transcaucasia: it represents 

6.500.000 .spindles and 200,000 })Ower looms, and excels chiefly 
in the production of red and printed cottons. Since 1880 jxiw'er 
looms have been made in Russia itself. And while the total 
value of all imports in cottons is only about 5,900,000 roubles, the 
exports to Persia, China, and Turkey are valued at 8,000,000 
roubles ; every year, too, liie home market absorbs more and more 
cotton goods. The woollen industry is rapidly growing, but it 
cannot yet satisfy the local demands, and even raw wool continues 
to be iinpoitod. In the flax mills there are 300,000 spindles and 

16.000 power looms. The tendency is to produce the finest flax 
tissues as well as the coarser. Of tlie 200,000 tons of hemp grown 
every year, nearly 50,000 tons are retained for borne use, and, 
further, about 1500 tons of Italian and Manila hemp and 18,500 
tons of jute are imported for the mills. The silk mills employ silk 
obtained from the Caucasus, Italy, and France, The sudden 
growth of the silk industry will be seen when it is stated that 
whereas in 1879-88 the im^mrt of all sorts of raw silk averaged 
only 79 tons per annum, in 1896-98 the average yearly importation 
was 1243 tons. The growth of the sugar industry is shown by the 


s See The Iron Induetry qf the World, The Cotton Induetruof Rueeia, and 
The Jnjluenee of Railioaye upon Agrieulture, Induetry, and Trade, to Anion 
Radzig. St Peteraburg, 1891-96. 
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fact tliat in 1888-93 the average annual production of raw sugar 
was 925,540 metric tons, and of the refineries, 444,520 tons ; in 
the years 1894>98 the figures were 1,159,200 and 620,640 tons 
respectively ; while in 1900 the refineries yielded 670,680 tons 
in European Russia and 74,920 tons in Poland. In 1899-1900 
there were in the empire 2025 distilleries, wliich used 2,500,000 
tons of cereals and 1,800,000 tons of potatoes, the yield being 

86.094.000 gallons of pure alcohol. Thu yearly consumption of 
spirits per head of ]:>oi)Ulation, which was 13*6 pints in 1889, steadily 
decreased to 10*8 pints in 1898. Of l)eer, which is chiefly made 
in Poland and tue Baltic provinces, 124,080,000 gallons w’cro 
produced in 1897-98. Tanneries exist in nearly every province 
of Russia, but it is especially at Warsaw and St Petersburg, and 
after these at Moscow, that the largest and best modem tanneries 
and shoe and glove factories are established. The govommeuts 
of Orel (shoe factories), Kherson, Vyatka, Kijni Novgorod, Perm, 
Kiev, and Kazafi rank next in this ros]iect. Furniture factories 
are greatly developing ; and in 1899 the ijajwr industry was repre- 
sented by 184 factories in Russia and Poland and 12 in Finland, 
the yearly production having increased in Finland from 12,000 
metric tons in 1890 to 27,200 tons in 1899, and in Russia from 

80.000 tons in 1887 to 192,000 tons in 1899, Tlie growth of 
mechanical works has also been gi'cat, as may be seen from the 
following table : — 


Year. 

Factories. 

Nmiiticr of 
Workers. 

Yearly 

Koturns. 

1870 . 


198 

30,000 

42,772 

^62, 900,000 

1885 


336 

4,100,000 

1897 

. 

682 

1*20,339 I 

1 

14,200,000 


The yearly production includes about 400,000 tons of rails j»er 
annum, and 700 railway steam engines, 66,000 tons of iron an<l 
steel wire, 28,000 tons of^ijies.* 

The relative industrial ini|Kn*tanec of the leading manufacturing 
])rovinces of the Russian Empire is show’u in the following table, 
which gives the returns for 1897 of all factories and mining in- 
dustries in the governments enumerated (P stamls fr)r Poland, 
and C for Caucasia) ; -- 


Millions of 


Moscow . 

St Petersburg . 
Piotrkow (P) . 
Vladimir 
Ekat<*rinoslav . 


. nso*o 

. 289*6 
. 256*8 
. 206*6 
. 155*7 


Warsaw (P) 
Tjivonia . 
I’erm 


. 106*3 
. 88*2 
. 87*1 


Baku (C) 
Kiev 

Kherson . 


82*6 

74*4 

62*8 


Millions of Iloubles. 


lujbtnmia .... 61*1 
Kharkov . . . I4*f) 

Nijni-Novgorod . .44*1 

Don 39*5 

Orel 38*7 

Podolia .... 37*1 

Saratov . .34*4 

Tver . . . .32*7 


All othei.s less than 30,000,000 
roublo.s. 


Far from being destroyed by the conijielilion of the factories, the 
domestic industries, w'hilo undergoing ciTtain moditieatioiiR required 
by the new cuuditioiis, have well inaiiitaiiicd their ground, even 
new branches of petty trade having sju-ung uj) in some distrhds. 
Among these new branehe.s the manufacture of agricultural 
machinery (thrashing machines in Ryazan, Vyatka, and Perm ; 
ploughs in Smolensk, Ac. ) doservcjj notice. Cotton- w*eaving alone, 
in the Moscow central region, still gives o('cu]Nition to more than 
60,000 families ; and furniturc-iimking has lately dovclo^wd on a 
large scale in several province's. 

Comnwree . — It is impossible to give even an approximate estimate 
of the value of the mtornal trade in Russia. The chief fairs 
are held at Nyiii -Novgorod and Irhit in Siberia. The yearly 
returns of goods actually^ sold at these tw*o fairs are as follows 
(000 omitted) : — 


Fair. 

1881-00. 

1891-95. 

189G. 

1897. 

1898. 

1899. 

Nijni- 

Roubles. 

Roubles. 

Roubles 

Rouhlea 

Roubles. 

Rouble 

Novgorod 

187,127 

151,958 

153,338 

142,664 

128,721 

170,000 

Irbit . 

66,700 

36,200 

41,000 i 

41,000 

30,300 

31,600 


The value of the commercial transactions wliich take place at 
both those fairs greatly exceeds the above figures. Altogether, no 
loss than 16,604 fairs are held in Russia (Euro])can Russia 14,048, 
Poland 1877, Caucasia 143, Siberia 447, and Central Asia 89). Of 
these, 30 show returns of goods irajiorted to the value of over 
1,000,000 roubles eatjh, 41 from 500,000 to 1,000,000, and 437 


1 For all information concerning the development and geographical distribu- 
tion of industries, see Kovalevsky’s La llugsie d la Jin du xtr*! HieU, l^arls, 
1000 (official nublioation) : B. F. Brandt's Foreian Capital : lU Injlwnct^ 
-2 parts, 1800 (Kussian) ; and numerous official publications of the Ministries of 
Finance, Agriculture, and Trade. 


from 100,000 to 500,000 roubles each, while 7363 fairs show 
returns of less than 5000 roubles eacli. 

On let January 1898 there were in Russia 1146 shareholders' 
companies, with a capital of 2,061,000,000 roubles, of w*hich 938 
were industrial and 208 commercial, banking, and insurance (;om- 
])anfes. 115, with an aggregate capital of 337,000,000 roubles, w ere 
foreign com|)anioB ; 23 more foroi^ companies (capital 96,000,000 
roubles) were formed in 1898. 

The external trade of the Russian empire (bullion not included, 
nor the external trade of Finland) since the year 1886 is shown 
ill the foliowring table : — 


Year. 

Exports. 

Imports. 

1886-90, average 

ra)Kir Roubles. 
675,200,000 

Paper Roubles. 
41.5,100,000 

1891-95, .. . . 

636,515,000* 

468,961,000 

1896 

688,672,000 

589,810,000 

1897 

726,624,000 

.559,998,000 

1898 

732,673,000 

617.459.000 

642.778.000 

1899 

626,475,000 

1900 1 .... 

688,652,000 

572,184,000 

1891 and 1892, famine > cars, 
t European frontier and trade with Finland only. 


Tile chief exports pass across the “European frontier,” wdiicli 
iiKiludes the Black Sea ports of the Caiiea^.us. The relative ini- 
jtortanee of trade wdth Europe, Finland, and Asia is shown by the 
following table : — 



1895. 

189«. 

1897. 

1898. 

J899. 

1 

UKKl 

1000 

1900 

1000 

lOfN) 

1 Exports, 

Rniiblcs. 

Roubles. 

Roubles. 

Roubles. 

Roubles. 

1 Across European 
j frontier . 

Across Asiatic; 

6.52,262 

649,709 

673,900 

675,600 

566, 

frontier . 

21,307 

21,208 

22,300 

23,800 

2.5,334 

To Finland 

15,514 

17,655 

30,400 

33,300 

35,110 

Total . 

689,083 

688,572 

726,600 

732,700 

626,983 

F u r t li c r, 1 0 

Kus.siau Man< 

1 ohuria . 

23,771 

24,600 

24,900 

20,700 


1 Imports, 






Across European 
frontier . 

Across Asiatic 

457,800 

514,600 

1 489,600 

o 

o 

576,882 

frontier . 

47,600 

50,400 

51,400 

55,400 

53,374 

From Finland , 

20,700 

20,500 

19,100 

20.»300 

20,229 

Total . 

526,100 

585,. 500 

560,000 

617,.500 

6.50,485 

Gold and silver in 
money and inrfots. 
Exported . 

2,063 

3,101 

12,740 

4,868 

131,489 

.50,810 

Imported , 

56,394 

177,039 

209,117 

82, *221 


Bad crops. 


Tim cliaraoter of the trade passing across the ‘ ‘ European frontier ’* 
is as fol low’s : — 



189(J. 

1897. 

1898. 

1899. 

1900. 


10(K) 

10(H) 

KHH) 

KHH) 

KHK) 


Roubles. 

Roubles. 

Roubles. 

Roubles. 

Uoiiblca 

Exp(frhs, 






Articles of food . 

381, ,52.5 

413,035 

4.33,496 

317,170 

381,215 

Raw and half- 
manufactured 

articles . 

257,839 

254, .591 

238,397 

249.87:t 

26!»,942 

Animals . 

1.5,144 

17,092 

10,848 

17,251 

17.900 ( 

Manuf actured 


1 

goods . 

12,906 

19,026 

21,243 

17,3.52 

19,495 j 

Total . 

667,414 

704,347 

709,984 

(501,6'l!l 

68 S, 5. 52 j 

Imports, 
Articles of food . 

69,803 

64,0.58 

j 

1 69,80‘j ; 

1 

73,441 1 

79,780 

Raw and half- 
manufactured 



301,579 

1 articles . 

306,656 

291,622 

302,134 

301,376 

, Animals . 

2,278 

1,620 

1,.511 

1,802 

um 

; Manufactured 




187,001 

j goods . 

101,528 

1.51,231 

188,565 j 

217,856 

Total . 

520,265 

508,. 531 

.562,013 i .594,475 j 

572 496 
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The chief articles of export acroas the “European frontier ** are 
grain and flour, the figures for which were 147,468,860 cwt., valued 
at 370,463,000 roubles, in 1898 ; 111,143,000 cwt., valued at 
259,022 roubles, in 1899 ; and 186,040,000 cwt., valued at 804,698 
roubles, in 1900. Tlien come flax and hemp to the value of 68, 618, 000 
roul)les, in 1900; dairy jurodiicc and eggs, 45,292,000 roubles ; 
timber and wooden goods, 58,384,000 roubles; naphtha and 
naphtha oils, 46,973,000 roubles; animals, 17,900,000 roubles; 
oil-cakes, 16,640,000 roubles ; bristles, hair, and feathers, 7,343,000 
roubles; sugar, 16,330,000 roubles; and manufactured goods, 

19.495.000 roublos. The chief imports in 1900 across the 
same frontier were machinery, 76,665,000 roublos; raw cotton, 
63,201,000; raw wool and wool yarn, 21,769,000 roubles; raw 
silk and silk yarn, 13,282,000 roubles ; raw metals, 36,678,000 
rouhh s ; metal gowls, 29,022,000 roubles ; (!oal and coke, 

42 . 689.000 roubles; elieraicals and colours, 23,686,000 roubles; 
and tea, 23,639,000 roubles. 

In the trade with Asia the chief exports were, in 1898, naphtha 
and naphtha oils, 21,260,000 roublos ; cereals, 16,126,000 roubles ; 
cottons, 9,023,000 roublos; and sugar, 6,809,000 roubles; while 
the chief imports were tea, 24,496,000 roubles ; textiles, 5,678,000 
roubles ; and machinery (to Russian Manchuria), 4,716,000 
roubles 

The eliicf external trade was formerly wdth Groat Britain, but 
is now with Germany, the exports to which — chiefly grain, flax, 
timber, eggs, hemp, live fowls, tea, hides, bristles, jind linseed — 
amounte<l to 187,516,000 roubles iu 1900, while the imjiorts from 
which - e.hicfly maidiinery, woollen yarn, raw wo'd, and iron gomls — 
amounted to 215,416,000 roubles in the s«ime year. The discrep- 
aney bctwceTi the British and the Russian returns of the trade 
between the two countries is so great as to be worthy of notice. 
These dillerencos for the 20 years ending 1900 arc exemplified in 
the following table ; — 



Itriiish Reitirns. 

RuHsian lleturiiH. 

Exported 
to Russiu. 

Imported 
from Russia. 

Im])OTt<Hl from 
Great Brituiii. 

E\|K)rte«l to 
Great llntaiii. 

lSSl-90 
average . 
1891-95 
average . 

1896 . 

1897 . 

180M . 

1899 . . ' 

1900 . 

a* 

7.783.000 

9.931.000 
7,18.^180 
7,513,160 
9,227,970 

‘ 11,720,330 
11,001,300 

ii* 

19.687.000 

21.429.000 
22,667,440 
22,284,360 
19,489,510 
18,711,170 
21,974,952 

Paper Roubles.* 

108.850.000 

111.039.000 

111.041.000 

102.016.000 

115.082.000 

129.363.000 

128.176.000 

PaperRoubles.* 

198.860.000 

160.744.000 
KO, 903,000 

150.908.000 

139.906.000 

129.168.000 

145.564.000 


• Uiif iKiiiixi Mtt:rlhiKr-0’37, or iiructicuUy 10, ]ja]:)er rouble’s. 


Tin* <’hief exports to the United Kingdom are grain, flax, hemp, 
nnd eggs, while the chief inijiorts are machinery, metals, coal, and 
raw cotton in transit. Franco ranks third iu the foreign trade of 
Russia ; in 1 900 the exporta thereto (gi’aiii, timber, oil seeds, and flax) 
were value<l at 67,444,000 roublos, and the inmorts therefrom (wine, 
raw silk, and wool) at 31 , 228, 000 roubles. The trade with Hollaini 
has been on the increase, but the exports to that country, which 
rcaclusl 72,267,000 roubles in 1898, only totalled 69,192,000 roulflcs 
iu 1900. Ill the trade with the United states the goods cxiiortcd 
from Russia aro insiguifleant, but tho.so imported into itussia 
(chiefly machinery) reached 60,069,000 roubles iu 1898 and 
43,6ir»,000 roubles in 1900.' The trade with China (imjMwts 
tliercfrom 40,000,000 roubles on the average ; exjKirts thereto 
only 5,000,000 roubles) is mainly dependent on the im])ortation 
of tea (32,000,000 roubles in 1897); some cottons and silks aro 
also imported. (Considerable quantities of Oylon teas were ini- 
^lortiHl lately. Kven iu her trade with Peisia, Jiu.ssia imports more 
fruit, rice, cotton, silks, and woollens (to the value of 18,000,000 
roubles) than she exports (15,000,000 roubles, half of which 
represebts sugar, and the remainder cottons and other manufactured 
goods). It mav be added that in international trade Russia 
occupies tin? sixtfi i»lacc (after Great Britain, Gcjrniany, the United 
States, Franco, and Holland), her commerce rajiresenting 6 per 
cent, of that of the world. 

Oil 1st January 1809 the mercantile fleet of Rus.sia, including 
Finland, consi.sted of only 657 steamers of 299,700 tons, and 2143 
sailing vessels of 254,100 tons. In 1900 theijortaof the Baltic, 
the Black and the White Seas, were entcrea by 10,673 vessels 
above 20 tons, 8, .649, 000 tons iu all ; hut only 6518 vessels 


1 According to the olficial returns of the IT.8. Treasury Department, the 
total ex)x)rt8 from the Russian empire to the United States in 190t amounted 
to $7,034,421 (£1,400,8S4X and the imports into the Russian empire from tiie 
I’nitcfl RUtos amounted to $0,Mr>,904 (£1,009,181). 
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(4,097,000 tons) came loaded with goods, the remainder coming 
with ballast to take goods for ex^rt. The Caspian ports 
were entered by 943 vessels, and Vladivostok by 884 shiaudnm 
vessels, only one- tenth of which were under the Russian 
flag. And 66,728 vessels engaged in the coasting trade "J:" 
entered the Russian ports in 1898. Inland navigation, ^ 
however, is, as in tne United States, immense and quite out of 
proportion to the foreign shipping. The total length of rivers 
available for canying trade throughout the empire is 101,000 
miles, of which 46,000 miles are used for floating rafts, and 

55,000 are navigable by craft; 38,000 miles are navigable by 
stMtners. European Russia alone, without Finland, has 24,432 
miles of navigable rivers (16,590 miles by steamers). There are, 
Ihrthor, 607 miles of canals and 711 miles of canalized rivers. 
In 1895 the fleet on the rivers of Russia proper and Poland 
(on the Volga it had doubled in 10 years) numbered 2539 
steamers, of 129,760 nominal liorse-iiowcr and with an aggi*cgate 
ca^iacity of 198,000 tons (2894 stciimcrs in 1897) ; there were also 
20,580 other vessels, aggregating 8,604,300 tons. Botli categories 
together employed no less than 118,297 xiersons. Nearly 126 
steamers arc added every year to this fleet (173, all built in Russia, 
in 1897), and about 6600 various vessels, of which the greater 
number are destroyed every year. In 1899, 167,204 vessels and 
260,144 rafts were loaded at tne river ports of Russia ])roper, the- 
total weight of the merchandise thus transported being 30,380,000* 
tons (about 12,240,000 by raft), of a total estimated value — much 
below the real value — of 468,682,000 roubles. Tindier, fuel wood, 
com, and naphtha supply the chief loads (22,800,000 tons). The 
rivers of West Siberia were navigated in 1896 by 114 steamers of 
5000 tons, and 369 barges; those of East Siberia (Lena, Yenisei)^ 
by 41 steamers of 2000 tons ; and the Amur by 116 steamers of 
4300 tons, and 1 45 barges. 

A considerable imndier of new railways, some of which are 
of great importance to the empire, were built duiing the last 
twenty 3 ^ear 8 of the 19th <*entnry. At the same time 
the chief lines of railways, which had been built by ^ * 

} )ublic companies with a State guarantee, and wldch represented a 
OSS to the cmiiire of about 30,000,000 roublos per annum, as well 
as a growing indebtedness, wore bought by the State, which derive.^ 
a small net profit from its railways, although several of the later 
lines, while imT>erative for State purposes must necessarily yield 
but a very small revenue, or be worked at a loss. 

On 1st. January 1883 there were 14,316 miles of railways iu 
Russia, Poland, and Caucasia, 734 miles in Finland, and 141 in 
the Transcaspian region — a total of 15,191 miles, of which 738 
miles belonged to the State and the remainder to public com- 
panies. On 1st June 1900, 33,425 miles of railways were opened 
to traffic, 22,712 miles being owned by the State and 10,713 miles 
by jiublic companies ; thcro were also 2904 miles of lino under 
construction (1110 miles owmed by the State) ; and over and above 
all, 1600 miles in Manchuria and 1586 miles in Finland. 

The most important of the new railways is th^ Trans-Siberian, 
of which the first section, Chelyabinsk to Omsk, was opened in 
December 1896, and wliicdi in 1901 was virtually completed right 
through to Sryetensk, on the Shilka, the liead of iiavlgutioii on the 
Shilka and the Amur, 2804 miles from Clielyahin.sk and 4168 
miles from Moscow% vid Samura and Chelyabinsk. There is< 
only one interruption in that line — Lake Baikal, the railway 
round the lake being under eonstruetion. At the Pacific end of 
the Trans-Siberian Railway a line connecting the Pacific town and 
fortress of Vladivostok with Khabarovsk, at the junction of the 
Amur and the Usnri, was first of all built, following the very 
thinly-inhabited valley of the Usuri, which, ow'ing to natural 
c-onditions, can never become the seat of a numerous agri- 
cultural population. But it was soon found that the cost of 
the section rccpiircd to complete the railway along this route, 
that is, of a line betu'^een Srye.teusk and Khabarovsk, along the 
Shilka (240 miles) and the Amur (1320), would be enormous, 
while neither the wild mountainous tracts on the low'er Shilka 
(Gazimur range) and upiKjr Amur (high plateau), nor the marshy, 
often inundated region between Khabarovsk and the Little Khingan 
(260 miles), could ever he the seat of a numerous agricultural or 
mining population. Consequently a company was formed by the* 
Russian Government in 1896 to construct, with the consent of the 
Chinese Government, a railway from Vladivostok right across 
Manchuria to Kaidalovo, a point in Transbaikalia on the Sryetensk 
line, near to Chita. This runs for 330 miles on Russian territory 
and for 961 miles on Manchurian teiTitory, and passes throujgh the 
Manchurian towns of Tsitsikar, Harbin on tbe Sungari, and 
Niuguta. Plans were also made for a branch lino, from Kbarbiu 
to Port Arthur, vid Bedune, Mukden, and Niuchwang. The fir-st 
portion of the Trans • Manchurian railway, built by Russian 
engineers, with Chinese Inliour, and under the protection of 
Russian troojis, wras in a fair way of progress before the Boxer 
uprising ; and though the trouhle<i state of the country compelled 
operations to he suspended for some time in 1900-01, worK was- 
recommenced in the summer of the latter year. Both sections. 
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Kaidalovo- Vladivostok and llarbin-Port Arthur, are now (1902) 
virtually completed. At the same time, several secondary lines 
were built in connexion with the Trans-Siberian line. Chelyabinsk 
has also been connected by a transverse line with the Middle Urals 
Railway, \rhich connects Perm, the head of navigation in the Volga 
basin, with Tyumen, the head of navigation on the Ob and Irtysh, 
]»ii8sing through Ekaterinburg and other niiuiug centres of the 
Middle Urals. Tomsk is now connected with the main line, and 
various lines are being built in the Urals. A railway has also 
been bnilt to connect Perm with Kotlas, near the junction of 
the Sukhona with the Yug, at the head of the Northern Dvina. 
Throughout its length, which is 538 miles, it jiasscs through a 
very thinly ])0{>ulatm region, but it is hoped that it will provide 
an outlet for Siberiau grain and other produce in the direction of 
the White Sea. The traffic along the Trans-Siberian line is rapidi}' 
growing, and in 1899 the exports had attained 280,000 tons, 
chiefly grain, butter, meat, cattle, hides, Ac. 

Another line of great strategic, and commercial, 

iinpfjrtanco has been built across the Transcosjuan territory to 
Fergana. Starting from Uzunada and Krasnovemsk, it runs first 
soutli-east to Merv (604 miles), with a branch line (194 miles) 
to Kushka, near Herat, then north-east across the desert to 
Charjui, on the Amur river, llukhara, and the Russian fort Katty- 
kurgaii, and then to Samarkand, Kokand, and Andijan in Fer- 
gana, 1267 miles from Merv, with a branch to Tashkent (204 
miles), and another to New Marghilan and Kuva (about 50 
miles). This groat railway, 2319 miles long with the above- 
mentioned branches, was partly built by the military railway 
battalions, ainl has already become an important lino of traffic 
for the export of raw cotton from Central Asia to Russia. A line 
of steamers runs from Uzunada in regular communhiation with the 
Caucasus at Baku. The Central Asian line is going to be connect<Hl 
now hy another line of great importance, from Tashkent down the 
Syr-Daria to Kazalinsk, and thence to Orenburg. 

A third line of great importance that has lately been com- 
pleted is the .junction line between the Transcaiicasian railway — 
which runs from Batum and Poti to Baku, vid Tifiis, with a 
branch line to Rat's — and the railway system of Russia proper. 
This junction has been effected not across the main Caucasus Range, 
but at its eastern extremity, that is, ind the Caspian ports of Baku 
and l^trovsk, which are connected with Vloflikavkaz (B^'slan 
junction). The Black Sea itort of Novorossiysk, in Western 
Caucasia, having been connected with the Rostoff-Vladikavkaz 
line, has conseipiently also been brought into touch with the 
Russian railways. A number of important railways have also been 
built in Russia proper, especially on the western frontier. The 
N’olga is now readied from Central Russia by seven lines of rail- 
ways, including one to Kazah, and three main lines radiate from 
Vie Volga eastwards (one to Siberia and two to the Ural river), 
wliile the upper V'olga (Yaroslavl) is connected with Arkhangelsk 
by a line 523 miles long. A zone tariff was introrliiced on the 
Kiissiaii railways in 1894, and the cost of long journeys was con- 
siderably rcdiUMid ; a journey of 1000 versts (623 miles) can bo 
made tliir«l class at a cost of only about 17 shillings, while for 
leas than twice as much 1990 miles can be covered. Sinco that 
time the p!isseng(*r traffic has riiiich increased and attained 

91.537.000 in 1900. TIio rolling-stock on the Russian railways 
(9964 locomotives in 1899) still remains insutlicient. It is 
estimated, ht)wever, that about 400 engines and 15,000 carriages 
can bo built every year within Russia itself. The State railways 
in Finland represent a network comprising 1585 miles of line, and 
advance as far iiortli as Uleaborg (continued to Tornea), Kuopio, 
and locnsnn. 

Poftfsaiui Tektjraphs. — The number of letters, books, iM-riodicals, 
and ]iarcels carried by the Russian ])ost office internally has rapidly 
increased, from 344,320,000 in 1890 to 668,859,800 in 1899, while 
in the same time the foreign pieces of mail carried increased from 

44.320.000 to 79,700,000. The length of telegraph lines in 1899 
in the Russian empire was 98,590 miles (18,719,460 mc.8sages, 
exclusive of raihvay telegrams), and of telephone lines 45,977 
miles. 

ArriloiiiTiEs. — The Kmskiy EncyclopedirhrHkiy Slovar, edited 
by Bkookuaus and Efiiunt, was begun in 1890, with the idea of 
giving a Russian version of Brockhaus’s Converaatiom Le^iktyn, but 
from the very first volumes it became a monumental encyclopoedia, 
to which all the best Russian men of science contributed ; it is, 
indeed, an inexhaustible source of information on everything 
Russian. — A general i»opular description of Russia entitled Jloasiya, 
containing excellent geographical, geological, and other descriptions 
of separate regions, and very well chosen illustrations, was begun 
in 1899 by a number of young Russian geographers and naturalists, 
under the editorship of V. P. Semenoff and the general super- 
vision of P. P. Skmesofp and V. I. Lamanskiv. Two volumes 
of this excellent publication had been issued up to 1901. — Besides 
the official publications mentioned in the ninth edition and in 
this article, several volumes of statistics have been published, in 
English and French, in connexion with the Exhibitions of Chicago 
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and Paris, of which La Ruania d la fin du xix* weefe, under the 
editorship of M.W. Kovalevsky, is especially worthy of notice. 
See also Nok31AK. All the Jtuasiae, 1902. (p. 

Becent History. 

In tlio history of Russia the iieriod extending from 
1882 to 1902 was much less eventful than the thirty 
years immediately preceding. The reign of Alexander II. 
(1855-81) had been a time of im)X)rtant administrative 
reforms and of great economic, social, and intellectual 
changes in the life of the nation. Serfage had been 
abolished, the emancipated peasantry had been made 
communal proprietors of tlie soil, a democratic system of 
rural and municipal self-government for local affairs had 
been introduced, the tribunals of all degrees had been 
radically reorganized, moans had been taken for devoloiv 
ing more energetically the vast natural resources of the 
country, public instruction hiwl received an unprecedented 
imi>etus, a considerable amount of liberty had been 
accorded to the press, a Lilieml spirit had been suddenly 
evoked and haii spread rapidly among all sections 
of the educated classes, a new imaginative and cHangeB^ 
(iritical literature dealing largely with economic, during 
philosophical, and social questions had s[)rung reign of 
into existence, and for a time the young genera- Alexander 
tion fondly imagined that Russia, awakening 
from her traditional lethargy, was about to overtake, and 
soon to surimss, on the path of national progress, the more 
advanced nations of western EurojHi. Tlitwe sanguine 
exiiectations were not fully realized. The economic and 
moral condition of the iieaaantry was not much iinjiroved, 
and in many districts there were signs of jMisitive 
imf)overisliment and demoralization. Local self-govern- 
ment, after a short jieriod of feverish and not always 
well-directed activity, showed symptoms of organic ex- 
haustion. The reformed tribunals, though incomparably 
better than their predecessors, did not give universal 
satisfac^Uon. In the inqierial administration the cornqi- 
tion and long-estal)lisho(l abuses whiidi had momentarily 
vanished Ixjgan to rea]jpear. Industrial onterjirises did 
not always succeed. Education i)roduced many unforeseen 
and undesirable practical results. The liberty of the jiress 
not un frequently degonoratod into licence. The Liberal 
siiirit, which had at first confined itself to domanding 
feasible reforms, soon soared into the region of Socialistic 
dreaming and revolutionary iirojccts. In short, it became 
only too evident that there was no royal road to national 
jirosperity, and that Russia, like otlier nations, must Ixs 
content to advance slowly and laboriously along the rough 
path of painful exiierionce. In these circumstances 
sanguine enthusiasm naturally gave way to despondency, 
and the reforming zeal of tli (lovernmont was replaced 
by tendencies of a decidedly reactionary kind. Already 
in the last years of the reign of Alexander TT. these 
tendencies had found expression in ukases and ministerial 
circulars, and zealous Lilieralism was more and more dis- 
countenanced in the official Avorld. Partly from a fiicling 
of desjxmdency, and jiartly from a conviction that the 
country required rest in order to judge the practical results 
of the reforms already accom])lished, the Tsar refrained 
from initiating any new legislation of .an important kind, 
and the Government gave it to be understood tJuit the 
jieriod of radical reforms was closed. 

In the younger ranks of the educated classes this state 
of things jiroducod much dissatisfaction, which soon foiind 
expression in revolutionary agitation. At first tlic agitation 
was of an academic character, and was dealt witli )»y the 
press Censure, but it gradually tof>k tJie fonn of secret 
association, and the jwdice had to inti^rfere. J licrc were 
no great, well-organized secret societies, but there were 
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many small groups, comiiosed chiefly of male and female 
students of the universities and technical schools, ivhich 
worked indei>endently for a common puri^se. That pur- 
j»ose was the overthrow of the existing rdgime and the 
rer)rganization of society on Collectivist jirinciples. Find- 
ing that the walls of Autocracy could not be overturned 
R^rotu- revolutionary trumiJets, the young 

tloamiy enthusiasts dctoriiiiiied to seek the suj)ix)rt of 
mowv the nitisses, or, as they termed it, “to go in 

mettiM. among the*. iKJOple ” {idti v narod). Under the 

disguise of doctors, midwives, teachers, governesses, 
factory hands, or ooninion labourers, they sought to make 
proselytes among tlu* jHjasantry and the workmen in the 
industrial centres by revolutionary pamphlets and oral 
explanations. For a time the propaganda had very little 
success, l)ecausc the uneducated ]^)easants and factory 
workers could not easily understand the phraseology and 
principles of scientific Socialism; but when the propa- 
gandists descended to a lower platform and spread rumours 
that the Tsar had given all the land to the peasants, and 
that the proprietors were jireventing his benevolent inten- 
tions from being carried into effect, there was a serious 
danger of agrarian disturbances, and energetic measures 
were adopted by the authorities. Wholesale arrests were 
made by the ix)lice, and many of the accused were im- 
])risoned or exiled to distant j provinces, some by the regular 
judicial procedure, and others by so-called “ administrative 
procedure,” without trial. The JMJtivity of the ix)lice and 
the Huftbriugs of the victims naturally produced* intense 
excitement and bitterness among those who escajied, ^d 
a secret lx>dy calling itself the Executive C-ommitteo 
announced in its clandestinely printed organs that those 
who distinguished themselves by endeavouring to suppress 
the propaganda would be removed. A number of oflicials 
were condemned to doatli by this secret terrorist tribunal, 
and in some cases its sentences were carried out. General 
Mezentsof, the head of the gendarmerie which fulfilled 
the functions of jiolith^al )M)Uce, w^as assassinated in oi)en 
daylight in one of the [u-iiicipal streets of St Petersburg, I 
and in the i)rovinees a good many officials of various 
degrees shared the same fate. As these terrorist measures 
had (piite the opposite of the desired effect, repeated 
attem})ts were made on the life of the Emj)eror. In 
April 1879 a man called Solovieff fired six shots from a 
revolver at his Majesty at (ilose quarters. In the fol- 
lowing December an attempt was made to blow up the 
im])erial train near Mos(H)w, and in February 1880 a 
number of consjnrators caused an explosion of 
of dynamite under the dining-room of the Winter 
//. Palace, by which ten iMjrsons were killed and 

thirty-four w'ounded, and the imixjrial family 
narrowly escaiHJd by not having sat dowui to dinner 
punctually. At last, ou 13th March 1881, the carefully- 
laid plans of the consjurutors were successful. When 
driving home from a military |Mirado, near the Winter 
Palace, Alexander II. was terribly wounded by the explo- 
sion of several small ]M>mbs, and died shortly afterwards. 

Finding repressive ])o1icc measures insufliclent to 
suppress the revolntionaiy movement, Alexander 11. had 
entertained the idea of giviiig a certain satisfaction to 
moderate Lil)era^ opinion without restricting his auto- 
cratic ]iower. With tliis object in view be had appointed 
General Loris-Melikott*, who was credited with Liberal 
views, minister of the interior, and on the morning of 
his death he hod signed a ukase creating several com- 
missions, comiwsed of high official personages and 
eminent private individuals, who should prepare reforms 
in various branches of the administration. His son and 
successor Alexander HI. (1881-94:), who had never 
shown much sympatliy with Liberalism in any form. 
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entered frankly on a reactionary policy, which was jmr- 
sued consistently during the whole of his reign. li^ 
could not, of course, undo the great reforms ji^ction 
of his predecessor, but he amended them in omdot 
such a way as to counteract what ho con- Ahxmnaer 
sidered the exaggerations of Liberalism. Local 
self-government in the village communes, the rural 
districts, and the towns was carefully restricted, and 
placed to a greater extent under the control of the regular 
officials. The reformers of the previous reign had en- 
deavoured to make the emancq)ated j)easantry adminis- 
tratively and economically independent of the landed 
proprietors ; the Conservatives of this later era, proceeding 
on the assumption that the peasants did not know how’ 
to make a j)ropcr use of the liberty, prematurely conferred 
upon them, endeavoured to re-establish the influence of 
the landed proprietors by apjjointing from amongst them 
“land-chiefs,” w'ho were to exorcise over the peasants 
of their district a certain amount of imtriarchal juris- 
diction. Tlic reformers of the previous reign had sought 
to make the new local administration (zemstvo) a system 
of genuine rural self-goveniment and a basis for future 
parliamentary institutions ; these later Conservativiis 
transformed it into a mere branch of the ordinary State 
administration, and took precautions against its ever 
assuming a ix)litical character. Even municipal in- 
stitutions, wdiicli had never shown much vitality, were 
subjected to similar restrictions. In short, tlaj various 
forms of local self-government, which were intended to 
raise the nation gradually to the higher political level 
of western Eurojxi, were condemned as unsuited to the 
national character and traditions, and tis jiroductivc- of 
disorder and demoralization. They wore accordingly re- 
placed in great measure by the old autocratic irustliods 
of administration, and much of the administrative cor- 
ruption which had been cured, or at least repressed, ])y 
the reform enthusiasm again flourished luxuriantly. 

In a small but influential section of the educated 
classes there was a conviction that the revolutionary 
tendencies, which culminated in Nihilism and Anarchism, 
proceeded from the ado]jtion of cosmojKjlitan ratlicr than 
national principles in all spheres of educational and ad- 
ministrative activity, and that the best remedy for the 
evils from whicrli the country was suffering was t-o be 
found ill a return to the three great principles of Nation- 
ality, Orthodoxy, and Autocracy. This doctrine, which 
had been invented by the Slavo}»hils of a previous g(‘nera- 
tion, w'as early instilled into the mind of Alexander 111. 
by M. l^obiedouostsef (^/.v.), who was one of his teachers, 
and later his most trusted adviser, and its influence can l)e 
traced in all the more important acts of the Government 
<luriiig that mouanrh’s reign. His determination to main- 
tain autocracy was officially proclaimed a few days after 
his accession. Nationality and Eastern Orthodoxy, whicli 
are so ck^sely connected as to be almost blended together 
in the Russian mind, received not less attention. Even 
in EurojKsan Russia the regions near the frontier contain 
a great variety of nationalities, languages, and religious. 
In Finland the jiopulation is composed of Finnish-siKjaking 
and Swedish-sj)eaking Protestants ; the Baltic provinces 
are inhabited by German - sjicaking, Lett - speaking, and 
Esth-sjicaking Lutherans; the inhabitants of the south- 
western jirovinces are chiefly Polish - speaking Roman 
Catholics and Yiddish -speaking Jew^s; in the Crimea 
and on the Middle Volga there are a considerable number 
of Tatar-s])caking Mahommodans; and in the Caucasus 
there is a conglomeration of races and languages such 
as is to be found on no other portion of the earth’s 
surface. Until i-ecent times these various nationalities 
w^oro allowed to retain unmolested the language, religion. 
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and peculiar local administration of their ancostors, but 
when the new nationality doctrine came into fashion 
attempts were made to spread among them the language, 
religion, and administrative institutions of the dominant 
race. In the reigns of Nicholas I. and Alexander II. 
those attempts were merely occasional and intermittent ; 
under Alexander III. they were made systematically and 
with very little consideration for the feelings, wishes, and 
ijiterests of the people concerned. The local institutions 
were assimilated to those of the purely Russian provinces ; 
the use of the Russian language was made obligatory in 
the administration, in the tribunals, and to some extent 
in the schools; the spread of Eastern Orthodoxy was 
encouraged by the authorities, whilst the other confessions 
w'ere placed under severe restrictions; foreigners were 
prohibiUid from possessing landed 2 >ro|)erty, and in some 
]>r()viii(!es administrative measures were taken for making 
t in; laud pass into the hands of Orthodox Russians. In 
this process some of the local officials dis^jlayed jirobably 
an amount of zeal beyond the intentions of the Govern- 
ment, but any attonii»t to oi)i)OHe the movement was 
1 ‘igorously punished. Of all the various races the Jew’s were 
till*, most severely treated. The great majority of them 
had long been confined to the western and south-western 
provinces. In the rest of the country they had not lieeii 
allowed to reside in the villages, because their habits of 
kecjiiiig vodka-sho 2 )s and lending money at usurious 
interest were found to demoralize the pleasantry, and even 
in the towns their number and occujiations had l:>een 
restriiited by the authorities. But, jiartly from the usual 
laxity of the administration and jiartly from the readi- 
ness of the Jews to conciliate the needy officials, the rules 
had been by no means strictly ai>j)liod. As soon as this 
fact became known to Alexander TIL ho ordered the rules 
to be strictly (tarried out, without considering w^hat an 
(uiormous amount of hardship and suffering such an order 
itn tailed. He also caused new rules to be enaetted by 
which his Jewish subjects w'ero heavily handicapijied in 
education and professional advancement. In short, com- 
plete Russification of all non-Russian popiulations and 
institutions was the chief aim of the Governmeut in 
home affairs. 

In the* foreign ijolicy of the emigre Alexander IIL 
likewise introduced considerable changes. During his 
father’s reign its main objects wore : in the West, the 
maintenance of the alliance with Germany: in South- 
I^astern Europe, the recovery of what had been lost by 
the Crimean war, the gradual weakening of the Sultiui’s 
authority, and the increase of Russian inttuen('.c 
Poniga among the minor Slav nationalities; in Asia, 

® the gradual but cautious exjiansion of Russian 

domination. In the reign of Alexander HI. the first 
of these objects was abandoned. Already, before his 
accession, the bonds of friend.ship which united Russia t<j 
Germany had been weakened by the action of Bismarck 
in giving to the cabinet of St Petersburg at the Berlin 
C^ongress less diiilomatic sui)jx)rt than was exjiceted, and 
by the Austro-Gorman treaty of alliance (October 1879), 
concluded avowedly for the purpose of ojiposing Russian 
aggrassion ; but the old rela tions were partly re-established 
])y secret negotiations in 1880, by a meeting of the young 
Tsar and the old Emjieror at Danzig in 1881, and by the 
meeting of the three Em|»cror8 at Skiernevice in 1884, by 
which the Three Emijerors' League was reconstituted for 
a term of three years (see Europe : Recent UieUjry), 
Gradually, however, a great change took place in the Tsar’s 
views with regard to the Qennan alliance. He suspiected 
Bismarck of harbouring hostile designs against Russia, 
and he came to recognize that the jiermanent weakening 
of Franco was not in accordance with Russian political 
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interests. He determined, therefore, to opijKise any 
further disturbance of the balance of jiower in favour of 
Germany, and when the treaty of Skiernevice exiiired in 
1887, ho declined to renew it. From that time Russia 
gravitated slowly towards an alliance with France, and 
sought to create a counterixiiso against the Trijile 
Alliance of Germany, Austria, and Italy. Tlie Tsar was 
reluctant to bind himself by a formal treaty, because the 
French Government did not offer the reejuisite guarantees 
of stability, and because he feared that it might be indmjed, 
by the jirosiject of Russian aujiport, to assume an aggressive 
attitude tow’ards Germany. He recognized, however, that 
in the event of a great Euroiiean war the tw’o nations 
would in all probability be found fighting on the same 
side, and that if they made no jircjiarations for concerted 
military action they would be pilaced at a grave dis- 
advantage in comjiarison wdtli their opiioiioiits of the 
Triple Alliance, who were believed to have already worked 
out an elaborate jJan of camjiaign. In view of this 
contingency the Russian and French military authorities 
studied the military (luestions in common, and the result 
of their labours was the j^rejiaration of a military con- 
vention, which was finally ratified in 1894. During this 
pMjriod the relations between the two Governments and the 
two countries became much more, cordial. In the summer 
of 1891 the visit to Kronstadt of a French squadron 
under Admiral Gervais was made the occasion for an 
enthusiastic demonstration in favour of a Fraiico-Russian 
alliance; and two years later (October 1893) a still more 
enthusiastic reception was given to the Russian Admiral 
Avelan and his ofiicers when they visited Toulon and 
Paris. Bui it was not till afttsr the denith of Alexander 
III. that the word “alliance” was used publicly by official 
])orsonages. In 189»') the term was first publicly em- 
ployed by M. Ribot, then prcsi(l(‘]it of the council, in the 
Chamber of Deputies, but the expressions ho used were 
so vague that they did not entirely remove the jirovailing 
doubts as to the existence of a formal treaty. Two years 
later (August 1S97), during the official visit of M. Feilix 
Faure to St Petersburg, a little more light was thrown 
on the subject. In the comjdimeiitary sjicoches delivered 
by the President of the French Republic and the Tsar, 
France and Russia were referred to as allies, and the 
term “ nations allieos ” was afterwards reiieatedly used on 
occasions of a similar kind. 

In south-eastern Europe Alexander ITT. adopted an 
attitude of reserve and exjioctancy. He greatly increased 
and strengthened his Black Sea fleet, so as to be ready for 
any emergency that might arise, and in .June 1886, <!on- 
trary to the declaration made in the Ticaty of Berlin (Art. 
59), he ordered Batum to bo transformed into a fortified 
naval jiort, but in the Balkan Peninsula he iiersistently 
refrained, under a good deal of jirovocatioii, from any 
intervention that might lead to a Euroiiean war. The 
Bulgarian Government, first under Prince Alexander and 
afterwards under the (iirection of M. Stambolof, pursued 
systematically an anti-Russian isilicy, but the cabinet 
of St Petersburg confiniid itself officially to breaking off 
diplomatic*, relations and making diplomatic ]»rotcsts, and 
unofficially to giving tacit encouragement to nwolutioiiarv 
agitation. 

In Asia, during the reign of Alexander HI. the t'xpan- 
sion of Russian domination made considerable progress. 
A few w’eeks after his accession he sanctioned tlic annexa 
tion of the territory of tlui Tekkc. Turkomans, ^iliicli had 
been (jonquenid by General Skobelcf, and in 1884 
he formally annexed the AftTV oasis AvifJnmf nnlitary 
cqicrations. He then allowed the military authoriti(.*s to 
push forward in the direction of Afghanislan, until in 
March 1885 an engagement took ]>lacc between Russian 
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and Afghan forces at Pei^jdeh. Thereupon the British 
Government, which had l>oen for some time carrying on 
negotiations with the cabinet of Ht Petersburg for a 
delimitation of the liusso - Afghan frontier, intervened 
energetically and j)reijared for war; but a compromise 
was effected, and after more than two years of negotia- 
tion a delimitation convention was signed at St Peters- 
burg on 20th July 1887. The forward movement of 
liussia was thus 8topi>ed in the direction of Herat, but 
it continued with great activity farther east in the 
region of the Pamirs, until another Anglo-Russian conven- 
tion was signed in 1895. During the whole reign of 
Alexander 111. the increase of territory in Central Asia 
is calculated by Russian authorities at 429,895 square 
kilometres. 

On Ist November 1894 Alexander HI. died, and was 
Huccetwled by his son, Nicholas II., who, partly from 
similarity of character and jmrtly from veneration for his 
father’s memory, continued the existing lines of policy in 
home and foreign affairs. The expectation entertained in 
Demthai quarters that great legislative changes 

Al 9 xtmd 9 r would at once be made in a Liberal sense was 
111.; MCM- not realized. When an influential deputation 
Mioaai from the province of Tver, which Inul long 
enjoyed a reputation for Liberalism, ventured to 
hint in a loyal address that the time had come for changes 
in the existing autocratic regime, they received a reply 
which showed that the Emjieror had no intention of 
making any such changes. Private suggestions in the 
siime sense, offered directly and respectfully, were no 
better receiviHl, and no iuq^ortant changes were made 
in the legislation of the preceding reign. But a great 
alteration took place noiselessly in the manner of carrying 
out the laws and ministerial circulars. Though resem- 
bling his father in the main fioints of his character, the 
young Tsar was of a more humane disjiosition, and he 
was much less of a doctrinaire. With his father’s aspira- 
tion of making Holy Russia a homogeneous empire he 
thorouglily 8ymj)athized in principle, but he disliked the 
systematic! jiersecution of Jews, heretics, and schisma- 
tics to which it gave rise, and he let it be understood, 
without any formal order or jiroclamation, that the severe 
measures hitherto employed would not meet with his 
approval. The officials were not slow to take the hint, 
and their undue zeal at once disappeared. Nicholas IT. 
showed, however, that his father’s |M)licy of Russification 
w’lus neither to bo reversed nor to be abandoned. Wlien 
an influential deputation was sent from Finland to St 
Petersburg to rejiresent to him respectfully that the 
otlicials were infringing the local rights and privileges 
solemnly accorded at the time of the annexation, it was 
refused an audience, and the loaders of the moyement 
wore informed indirectly that local interests must l>c 
subordinated to the general welfare of the empire. In 
accordance with this declaration, the i»olicy of Russification 
in Finland was steadily maintained, and caused much dis- 
a])t»ointment, not only to the Finlanders, but also to the 
other nationaliti(;s who desired the preservation of their 
ancient i^igbts. 

In foreign affairs Nicholas II. likewise continued the 
{xilicy of his jiredecessor. with certain modifications sug- 
gested by the change of circumstances. He strengthened 
the cordial understanding with Franco by a formal agree- 
ment, the terms of which were not divulged, but he never 
encouraged the French Government in any aggressive 
designs, and he maintained friendly relations with 
Germany. In the Balkan Peninsula a slight change 
of attitude took place. Alexander III., indignant at 
what he considered the ingratitude of the Slav nation- 
alities, remained coldly aloof, as far as possible, from 
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all intervention in their affairs. About three months 
after his death, M. de Giers, who thoroughly approved 
of this attitude, died (26th January 1895), and his suc- 
cessor, Prince Lobanof, minister of foreign affairs from 
19th March 1895 to 30th Augiut 1896, endeavoured 
to recover what he considered Russia’s legitimate influence 
in the Slav world. For this purpose Russian diplomacy 
became more active in south-eastern Europe. The result 
was perceived first in Montenegro and Servia, and then 
in Bulgaria. Princfc Ferdinand of Bulgaria had long been 
anxious to legalize his }X)Bition by a reconciliation, and as 
soon as he got rid of M. Stambolof he made advances to 
the Russian Government. They were well received, and a 
reconciliation was effected on certain conditions, the first 
of which was that I^ince Ferdinand’s eldest son and heir 
should become a member of the Eastern Orthodox Church. 
As another means of oi)posing Western influence in south- 
eastern Europe, Prince Lobanof inclined to the i)olicy of 
protecting rather than weakening the Ottoman empire. 
When the British Government seemed disix)sed to use 
coercive measures for the prote( 2 tion of the Armenians, he 
gave it clearly to Ixj understood that any such proceeding 
would be opposed by Russia. After Prince Lobanof’s 
death and the ap]K)intment of Count Muravieff as his 
successor in January 1897, this tendency of Russian jiolicy 
became less marked. In April 1897, it is true, when the 
Greeks provoked a war with Turkey, they received no 
support from St Petersburg, but at the close of the war 
the Tsar showed himself more friendly to them ; and 
afterwards, when it proved extremely difficult to find 
a suitable jierson as governor-general of Crete (see 
Cbetk), he recommended the appointment of his cousin, 
Prince George of Gree(!e — a selection which was pretty 
sure to accelerate the union of the island with the 
Hellenic kingdom. How far the recommendation was 
due to personal feeling, as opjiosed to political considera- 
tions, it is imix)ssible to say. 

In Asia, after the accession of Nicholas 11. the (jxpan* 
sion of Russia, following the line of least resistance and 
stimulated by the construction of the Siberian Railway, 
was effected at the exjKjnsc of China. That she had 
already in 1895 marked out Manchuria as within her 
sphere of influence was proved by the fact that, at the 
close of the Chino- Japanese war of that year, she object e<l 
to all annexations by Japan in that quarter, and insisted 
on having the treaty of Shiiaonoseki modified accord- 
ingly. Subsequently, by means of railway construction, 
annexation of Port Arthur and the Liaotung peninsula, 
financial operations, and various conventions with the 
Chinese Government, she greatly tightened her hold on 
that i»ortion of the Chinese empire (sec C'HINA and 
Siberia). 

As a necessary basis for a strong foreign jKjlicy the 
army was systematically strengthened (see Armies : 
Russia). At one moment the schemes for military re- 
organization involved such an enormous expenditure that 
the Tsar conceived the idea of an agreement among the 
Great Powders to arrest the increase of national armaments. 
The idea was communicated to the Powers somewhat 
abruptly by Count Muravieff, Prince Lobanof’s successor 
! in the direction of foreign aflairs, and an international 
conference was held at The Hague to discuss the subject : 
but it had very little practical result, and certainly did 
not attain the primary object in view (see Pisace Con- 
ference). 

A sketch of the recent history of Russia, however brief, 
would be incomplete without some mention of the remark- 
able industrial progress made during the period under 
consideration. Protected by high tariffs and fostered by 
the introduction of foreign capital, Russian manufacturing 
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industry made enormous strides. By way of illustration 
a few figures may be cited. In the space of ten years 
(1887-97) the number of workers emi)loyed in the various 
branches of industrial enterprise rose from 
1,318,048 to 2,098,262 (see under 1 ni>U8TKy). 
The consumption of cotton for spinning pur- 
poses, which was only 117 million kilograms in 1886, was 
257 millions in 1898, and the number of spindles, accord- 
ing to the weekly journal Russia of 2nd August 1902, 
was estimated at that date at 6,970,000. Thanks chiefly 
to this growth of the cotton industry, the town of fiddz, 
which was little more than a big village in 1875, has 
now a population of over 300,000. The iron, steel, 
and jDetroloum industries have likewise made enormous 
progress. Between 1892 and 1900 the estimated value 
of metallic articles manufactured in the country rose 
from 142 millions to 276 millions of roubles. As is 
generally the case in such circumstances, protection led 
to temporary over-production, which brought about a 
financial and economic crisis; but if we may accei)t 
certain figures given by Mr Henry Norman in his All the 
Bussias (London, 1902), the crisis could not have been 
very severe, for he states that “ no fewer than 580 com- 
I)anios declared a dividend during the first nine months of 
1901, their total nominal capital being £105,000,000, 
and the average dividend no less than 10*1 per cent.” 
Much of this progress is duo to the intelligence and energy 
of M. Witte, minister of finance. (d. m. w.) 

Hecent Literature. 

The death of Nekrasoflf in 1877 deprived Bussia of her 
most eminent poet sincjo the days of Pushkin and Lermon- 
toflf. During the last generation of the 19th century 
the Titans of her literature departed, and cAiinot l)e said 
to have left successors of equal merit. Dostoievski, 
Pisemsky, Tourguenieff, GoncharolF, Ostrovski, and Salti- 
koft* followed each other to the grave in ra])id succession. 
In 1895 Apukhtin, author of many graceful lyrics, died ; 
in 1897 Apollon Maikoff, also a lyric poet of considerable 
power; and soon afterwards Polonski. These men were 
well known throughout Kus.sia. A new school of poets 
has sprung up, consisting for the most part of the so-called 
ilecadeiits and symbolists. Among them may Ixi mentioned 
A. Korinfski; Ivan Bunin, who shows much feeling for 
nature, and has published an excellent translation of Long- 
fellow’s llidwathi ; and Constantine Balmont. The last of 
these has given to the ])ublic several volumes of lyrics, many 
of which exhibit a graceful imagination and a ca]mcity for 
skilfully reproducing various poetic moods. His command 
of all rhythms is astonishing, and owing to this gift, he 
has been a successful translator. Thus we may point to 
his excellent version of Shelley, besides translations from 
Edgar Allen Poe, Ibsen, and Calderon. We must also find 
room for the names of V. Briusoff and K. Sluchevski. 
Two female poets may be mentioned here. Mine Gippius- 
Merszhkovskaya and Mine Lokhvitskaya. It will be seen 
that the modern tendency in Russia is wholly to lyric 
poetry. These productions are often pervaded by an air 
if melancholy and Weltschmerz, The drama is not in 
a flourishing condition. Very little of merit has been 
produced since the great trilogy of Alexis Tolstoy dealing 
with the reign of Ivan the Terrible — ^full of picturesque 
horrors for the dramatist — and the bourgeois comedies of 
Ostrovski. 

If we turn to history, in which the Russians have 
always shown considerable talent, we can cite some really 
good work. Of course we cannot here find room to dis- 
cuss the publications of the various historical societies 
in the country, nor the valuable memoirs and other 


S I A 351 

documents which are constantly appearing in tht‘ Hussum 
Antiquary {Russkaya /Starina ) ; the Ilistoriml Mes- 
senger {Istoricheshi Viestnik)^ and other journals, th<' name 
of which is legion. In 1897 Professor Bestuzheff-Riumin, 
of the University of St Petersburg, died. He hml hehl 
his chair of history since 1865. His valuable History of 
Russia must now remain a torso only, the first ^’olunu: 
and the first half of the second having atom; apticarcd. 
Solovieff and Kostomaroff are dead. The famous school 
of Russian historians is thus almost extinct. But some 
excellent writers in this department have come to the front. 
Professor Miliukoft* has published the first volume f)f liis 
Sketc/ies of tire History of Russian Culture {Ocherki /hi 
istorii russkoi kulturi)^ which hiis been much read. Pro- 
fessor Bilbasolf is continuing his History of Catheriue 
IL Some parts of this work appear to have been 
extensively mutilated by the censor. D. Evarnitski has 
added a third volume to his interesting work on the 
Za{K)rozhian Cossacks. The Russians have always enjoyed 
a considerable reputation as memoir - writers, and the 
Recollections of Mine Smiinioff, which first ai)peart3d in 
the Northern Messenger (Sievemii Viestnik) proviid 
very interesting owing to her familiarity with court life 
and her intimacy with the leading men of tlu^ tinu*. who 
frequented her salon. Pushkin appears before us in the 
most minute details of liis (weryday life. The centenary 
of his birth (1899) was signalized by the ])ublication 
of many interesting monograjihs on his strange carcicr. 
The details furnished by his nephew, L. Pavlistcheff, were 
especially noteworthy. The second volume ajipcared of 
the classical History of the Russian Churchy })y K. 
Golubinski. A valuable contribution to early Russian 
history was furnished by tli.) Legal Antiquities (Yovri^ 
dirheskia Hrevi'nsti) of V. Serguicvich, by whi(!h (|uite 
a new light has been thrown upon the Russian sobor. 
The well-known savant, Maxime Kovalevski, published the 
second volume of his Economic Devchgonent of Euro/te 
to tire Rise of Capitalism. N. Rozhkoff wrote an im- 
l>ortjtnt work entitled Village Economy in Muset^vy in 
the Sixteenth Century. This book analyses the conditions 
undtu* wliich economic ])roduction was developed in Old 
Russia. 8. Platonoif published a History of the Insur- 
rections in Rnssui in the Sirteenfh ami Seventeenth Cen- 
tui'ies. He holds entirely new views on the oprichiiui, the 
famous bodyguard of Ivan the Terrible. Professor H. 
Kliuchev.skijOf the University of Moscow, published in 1 88;i 
a valuable Imok on the Russian Duma, as tins Privy (’ouncil 
of the emperors was called, and in 1899 he issued his 
Aids to Lectures on Russian History. The study of llie 
early institutions of their own country has always been 
actively pursued by Russian wrihuvs. They have less often 
devoted themselves to the political and social conditions 
of other countries, but an exceiition must be made in 
the case of the book by Professor A^inognidott’ of Moscow, 
entitled Investiga firms into the Social History of England 
in the Middle Ages (1887). The learned author al^o 
prepared an edition of this work for the English jaiblic. 

As yet no worthy suci^cssors have ap]jeared of tlic great 
Russian novelists, Gogol, Tourgueniefl‘, Dostoievski, and 
Tolstoy. We can hardly hope for sucli a constellation 
to appear again. Tolstoy, however, although advanced in 
yearji, and having almost deserted arti.stic production, 
shows no falling off in his latest work, Resurrection., <i 
monument of his vigorous and deejdy pathetic n‘ali,sni. 
In the region of fiction A. (yhekhov of the younger .stdiool 
is esjxscially remarkable. He is still in the prinui of life, 
and has already shown great j)ower in his short stories. 
Some of the tales of Gorki, Ertcl, and Yasinski are also of 
great merit. The brilliant (Jarshin died insane in 1 888. 

(w. n. u.) 
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Rustchllki or Kouchchouk, capital of a de|)art- 
ment in the principality of Bulgaria. It is situated on 
the south bank of the Danube, opiiosite the llumanian 
town of Oiurgevo, 139 miles north-west of Varna, on the 
railway line to Varna, and at the terminus of a line 
joining the central Sofia- Varna Kailway near Timovo. 
Though no longer of strategic value, the town has acquired 
new importaTice owing to a great revival of commercial 
prosperity. The i>rincipal buildings are the custom-house, 
the muiiicii)al buildings, the? theatre, the arsenal, and 
the barracks. The town possesses tobacco and cigarette 
factories, soap works, breweries, aerated water factories, 
dye-works, tanneries, saw-mills, brick and tile works, and a 
ci'lebrated pottery. In 1897 the exports amounted to 
20,225 tons, valued at £110,968, and in 1900 to 18,827 
tons, valued at £110,470 — the imports in the same years 
being 44,223 tons, valued at £616,573, and 20,285 tons, 
valued at only £240,844. Population (1900), 32,661. 

Rustenburff. Bee Transvaal. 

RuthorS^ISIli a royal and parliamentary burgh 
(Kilmarnock group) of Lanarkshire, Scotland, on the 
Clyde, 2 miles south-east of Glasgow by rail. Dye-works, 
chemical works, cotton-weaving factories, chair, tul^, and 
rope and twine works are among the industrial features. 
Population of royal burgh (1891), 13,361 ; (1901), 18,280. 

Ruth i 111 a municipal borough and market-town, Den- 
bighshire, North Wales, 21 miles west by south of Chester 
by rail, on the river Clwyd. It belongs to the Denbigh 
district of boroughs, which returns one member to Par- 
liament. It is governed by a mayor, 4 aldermen, and 
] 2 councillors. The grammar school has produced many 
distinguished men, and new buildings, in grounds 8 acres 
in extent, were opened in 1893, near the town. Scholar- 
ships connecting it to the universities have been estabUshed. 
Population of the municipal borough (1891), 2760 ; 
(1901), 2641. 

Rutlandp a north midland county of England, 
bounded on the N. by Leicester and Lincoln, on the 8.E. 
by Northampton, and on the W. by Leicester. 

Area and Population , — lii 1891 the area of the ancient (geograph- 
ical) county, with which that of the admiiUHtrutive county coincides, 
wttM 97,273 acres, and the population 20,659, of whom 10,323 
were males and 10,336 fciiiulea ; and in 1901, 19,708. Thus there 
was a decrease of 951 between 1891 and 1901, or at the rate of 4*6 
per cent., as compared with a decrease of 3*6 per cent, between 
1881 and 1891, and of 2*9 per cent, between 1871 and 1881. In 
1901 there were 0*20 persons to an acre, and 4*94 acres to a person. 
Ill the same year the area of the registration county was 108,700 
acres, and the population 20,742. 

The subjoined table gives particulars of the birth-rate, death- 
rate, and illegitimacy-rate, and the number of jiersons married per 
thousand inhabitants : — 



1871 -so. 


188^-OS. 

18D0. 



27*6 

24 0 



18*5 

16*3 

14*9 



53 

52 

49 



12*9 

11*2 

13*3 



In 1891 the county contained 118 persons of Scottish birth, 71 
of Irish birth, and 71 foreigners. At the same date there w^ere 22 
blindqteraous, 6 deaf and dumb, and 21 insane. 

Administration^ dsc , — The ancient county returns one member to 
the House of Commons, and contains neither municipal borough 
nor petty sessional division, but has one court of quarter sessions. 
Tlie administrative county contains 58 entire civil ^rishes. The 
ancient county contains 41 entire ecclesiastical parishes and dis- 
tricts, and part of one other. It is entirely included within the 
diocese of Peterborough. 

Kducalion . — The number of elementary schools in tlic county on 
81st August 1900 was 38, namely, 2 board schools and 36 voluntary 
schools, the latter including 35 National Church of England schools 
and 1 ^mau Catbolio school. The average attendance during the 
year amounted to 2803 out of 3849 on the register. 

Agriculture , — Since 1885 there has been a decrease in the areas 
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of the com crops, and in fallow land, and an increase in the per- 
manent pasture and meadow land. In 1900 a total of 78,188 acres 
were farmed by tenants and 8268 acres by the owners ; the corre* 
spending figures in 1889 were 74,811 and 12,118 acres, and in 1895, 
74,159 and 18,165 acres respectively. 

The following table shows the areas under the difiereiit kinds 
of crops at the periods named : — 


Year. 

Area in 
Cultiva- 
tion. 

Area under 
Com 
CropH. 

Area under 
Oreon 
(Jrope. 

Area of 
Bare 
Fallow. 

Area under 
Permanent 
Gioas. 

1885 

1890 

1895 

1900 

86,477 

86,966 

87,324 

86,461 

22,820 

21,045 

20,541 

20,672 

7,520 

7,107 

7,612 

7,403 

1,768 

1.815 

1,422 

1,182 

47,816 

49,438 

51,850 

50,946 


The next table shows the numbers of the live stock at the same 
periods : — 


Year. 

CowB and 
Heifere. 

Otlier 

Cattle. 

Total 

Cattle. 

Horses. 

Bheep. 

Pigs. 

1885 

1890 

1895 

1900 

4,251 

4,026 

3,420 

3,455 

15,559 

16,815 

14,092 

15,663 

19,810 
19,841 
17, .51 2 
19,118 

3,062 

3,097 

3,1.51 

3,232 

81,828 

86,882 

82,809 

84,794 

8,064 

2.989 

3,234 

2,277 


Rutland produces a little limestone and sandstone (8030 tons 
in all in 1900). 

See C. WdRPSwoiiTH. liutland Words (English Dialect Society). 
London, 1891. 

Rutiftndp a city of Vermont, U.8.A., the capita? 
of Rutland county. It is Hituatcd in 43" 37' N., 72” 
57' W., in the valley of Otter Creek, and on the Ben- 
nington and Rutland, the Delaware and Tfudson, and 
the Rutland railwayH, south-west of the centre of the 
state, at an altitude of 562 feet. It is divided into eleven 
wards, and has an excellent water-supply from East 
Crc(ik by gravity. Rutland is best known for the quarries, 
of line marble in its vicinity. It contains large and 
varied manufactures, producing, among other things, 
machinery of various sorts and lumber products. Popu- 
lation (1890), 11,760; (1900), 11,499; showing a slight 
diminution in the j^rcceding ten years. Of the population 
in 1900, 1533 were foreign-born. 

Rutland, John James Robert 
Manners, 7th Duke of (1818 ), English states- 

man, was born at Belvoir Castle on 13th December 1818, 
being the younger son of the 5th duke of Rutland by 
Lady Elizabeth Howard, daughter of Byron’s guardian, 
the 5th carl of Carlisle. Lord John Manners, as he 
then was, was educated at Eton and Trinity College, 
Cambridge. In 1841 he was returned for Newark in 
the Tory interest, along with W. E. Gladstone, and sat 
for that borough until 1847. Subsequently he sat for 
Colchester, 1850-57 ; for North Leicestershire, 1857-85 ; 
and for East Leicestershire from 1885 until in 1888 he 
took his seat in tlic House of Lords ujK)n succeeding to* 
the dukedom. Mell>ourne’s Whig Government had been 
doomed for some time before it went out in June 1841. 
The Tories came in with a large majority under Peel, 
and among Manners’s friends who were successful in the 
constituencies, besides Gladstone, wore Smythe (after- 
wards 7th Viscount Strangford) at Canterbury, Baillic- 
Coclirane (afterwards 1st Lord Lamington) at Bridport, 
and Disraeli at Shrewsbury. Cherishing many of the ideas- 
of the Cavaliers of the 17th century, and full of political 
and literary ardour, he was soon prominent in the social 
group which revolved round Lady Blessington. He seems 
to have inherited tlie i)oetical ambition of his maternal 
grandfather, and in 1841 he committed some of his 
Ix»yalist and other fancies to a volume called England's 
Trusty and oilier Poems^ w’hich he dedicated to his friend 
Smythe, in w-hich occurred the familiar line about “ laws 
and learning ” and “ our old nobility.” Before the end of 
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this year Manners had definitely associated himself with 
the ** Young England” party, under the leadership of 
Disraeli The Young England party sought to extinguish 
the predominance of the middle-class bourgeoisie, and 
to recreate the political prestige of the aristocracy by 
resolutely proving its cai>acity to ameliorate the social, 
intellectual, and material condition of the i)easantry and 
the labouring classes. At the same time they looked for 
A regeneration of the Church, and the rescue of both the 
Ohurch and Ireland from the trammels inherited from 
the Whig predominance during the 18th century. Out- 
side as well as inside Parliament Manners strenuously 
^vocated these principles. He made an extensive tour 
•of inspection in the industrial parts of northern England, 
an the course of which ho and his friend Smytho cxjK)undod 
their views with a brilliancy wliich frequently extorted 
<;ompliments from the leaders of the Manchester school. 
In 1843 he supported Lord Grey’s motion for an inquiry 
into the condition of England, the serious disaffection of 
the working classes of the north being a subject to which 
(he was constantly drawing tlio attention of Parliament. 
Among other measures that ho urged were the disestablish- 
ment of the Irish Church, the modification of the Mortmain 
Acts, and the resumption of regular diplomatic relations 
with the Vatican. In the same year he issued in jiamphlet 
form a strong Flea for National Holy day e. In 1814 he 
vigorously supported the Ten-hours Pill, which, though 
-strongly oi)po3ed by Bright, Cobden, and other memlKirs 
of the Manchester school, was ultimately passed in !May 
1847. In October during this year he took jiart in 
And spoke at the brilliant mirce held at the ]\Ianchcster 
Athenaeum under the presidency of Disraeli. A few days 
later he and his friends attended a festival at Binglcy, in 
Yorkshire, to celebrate the allotment of land for gardens 
to working men, a step which, through the agency of his 
father, he had done a great deal to further. About the 
same time Smytho dedicated to him his Historic Famies 
iis to “the Sir Philip Sidney of our generation,” Manners 
figured as Lord Henry Sydney in Disraeli’s Coidngsby^ 
Sind not a few of his ideas arc represcnt(;d as those of 
h]gromont in Sybil and Waldersharc in Endyniion, But 
the disruption of the Young England iwirty was already 
impending. Lord John’s su]»i>ort of Peel’s decision to 
increase the Maynooth grant in 1845 led to a difference 
with Disraeli. Divergences of opinion with regard U) 
Newman’s secession from the English (Church ])roduced 
further defections in the ranks, and the rupture was com- 
]»leted by Smythe acciuioscing in Peel’s conversion to 
Eroo Trade. Lord John produced another volume of 
verse, known as English Ballads^ cliiefly i>atriotic and 
historical, in 1850. In the same year, as the fruit of 
SI cruise in Scottish waters, he wrote the letterpress for a 
sumptuous atlas of coloured views by J. C. Schetky ; and 
ho published several pamphlets, one on the Church of 
England in the Colonies in 1851. During the three short 
administrations of Lord Derby (1851, 1858, and 1866) 
lie sat in the cabinet as first commissioner of the Oflicc 
•of Works. On the return of the Conservatives to power 
in 1874 ho became ix)stmastcr-general in Disraeli’s ad- 
ministration, and was made O.C.B. on liis retirement in 
1880. He was again {xistmaster-general, in Lord Salis- 
bury’s administration 1885-86, and was head of the 
department when sixpenny telegrams were introduced. 
Finally, in the Conservative Government of 1886-92 he 
Avas chancellor of the duchy of Lancaster. Ho succeeded 
to the dukedom in March 1888, upon the death of his elder 
brother, Charles Cecil John Manners (the Marquis of 
Beaumanoir of Coningshy\ 6th duke of Rutland, an 
unflinching Protectionist and supporter of Lord George 
Bentinck. He was made K.G. in 189L 


W E N Z 0 R I 353 

Ruvo^ a town and episcopal see of Italy, Apulia, 
province of Bari, 21 miles west of Bari, with a cathedral, 
technical school, and a collection of antique vases (others 
at Naples) found in the place. It has olive-oil presses. 
Population (1900), about 17,000. 

Ruweinzorl. or Bunsoro, a great mountain range 
in Central Africa, lying between the equator and 1“ N., 
and intersected at about its centre by 30* E. It jiosscsses 
probably the most extensive snow-fields which exist in the 
whole of Africa, but being still imiicrfectly known, its 
greatest lieight cannot be estimated with any accuracy. 
The range forms a great volcanic mass, of which the core 
seems to be composed of coarse-grained granite rocks, 
fianked by schists, ikc., tilted at a high angle. Its forma- 
tion was evidently connected with that of the groat central 
rift valley, towards which it falls steeply on the west, 
while at its southern end it is abruptly terminated by the 
widening of the valley where occupied by tlie Albert 
Edward Lake. Eastward it falls somewhat less steeply 1(» 
the high plateau of western Uganda, while to tlie north it 
appears to sink gradually to the plateau forming tlu» 
eastern wall of the Albert Nyanzji. The gtmeral axis inns 
from south-south-west to north-north-east, the highest sum- 
mits lying near the western edge, while the eastern half seems 
to consist of i>arallel ridges of less elevation, giving a breadth 
to the range where w idest of some 22 miles. The sides of 
the range are deeply furrowed by the valleys of streams, 
some of which descend from the glaciers of the uj)])(*r 
region. The highest jicaks, many of which rise alxne the 
lino of jicrpetual snow, occur between 0* 25' N. and 
0" 35', mostly near the meridian of 30* E. TJiey seem to 
form three or more groups, separated by dc(q» clefts wdiieh 
admit of a passage across the range at an altitude of some 
12,000 feet. Of the central group, the jirineipal peak 
appears to bo that known as Ngonnvimbi (0* 21' N.), from 
the neighbourhood of which several large glaciers di^scend 
to the east. A little to the north is the peak of Kan- 
yangugwo, while other snow peaks extend as far north 
as 0* 32' N., where is the lofty Saddle Mounbiin. The 
altitude assigned to these jieaks varies between 16,000 
and 20,000 feet. The lower estimates have generally been 
made by travellers in the immediate neighbourhood of tla^ 
peaks, where the highest summits may have been hidden 
from view, while the higher figures have been deduced 
from a general view at a distance, wdiicli shows thci grivit 
extent of the snow-fields. 

The upper parts of the range are almost constantly 
veiled in cloud, which, however, gradually rises during 
the day, sometimes leaving the summits clear at about 
5.30 P.M. As a result, perpetual moisture ])rovails above) 
7000 feet, and there is a very heavy rainfall, es|K*ci- 
ally in the districts on the east, a niiinlxT of rushing 
streams descending to Lake lluisambii (an arm of the 
Albert Edward Ijake) on the cast and the Semliki valley on 
the west, thus playing an important i>art in filling the 
source-reservoirs of the Nile. As on other high mounbiins 
of equatorial Africa, there is a regular succession of zones 
of vegetation, the belts being defined by Mr Scott-Elliot 
as follows : — 

3850-5350 feet : Bananas aiul bill grasses. 

6700 feet : limit of settlements, w ith Oolocasia 
and l)cans. 

Up to 8530 feet : forests of deciduous tree's, w ith 
Erica and bamboo. 

LTp to 11,800 feet: Erica forests, bogs, and 
Vaccineum. 

Up to snow-lino (about 13,000 feet): bushes, 
tree ferns, grass, mosses, lichens. 

First seen from the Albert Lake by Gessi and Mason, 

S. VIIL — 45 
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the true character and extent of the range were first 
brought to light by Stanley in 1888-89, when Lieutenant 
Stairs ascended (in 0" 30' N.) to a height of 10,077 feet. 
The northern and eastern slopes were first traversed by 
Lugard in 1891, while ascents to the snows, or near them, 
wore afterwards made by Btuhimann (1891), Scott-Elliot 
(1894; 12,040 feet), Moore (1900), Johnston (1900), and 
Wylde (1901), the last-named having ixissibly reached a 
higher |»oint (15,000 feet by aneroid) than had been before 
attained. 

Ai:rin)HiTiKs.— STANLF.Y. In Darkest. Africa. London, 1890. 
— Stkjilwann. Mil Kmin Pasha in^s JItrz vo7h AfriJea. Berlin, 
1894 .~Sh)TT-Eluot. a KaJLuraliat in Mid-Africa. London, 
1896. — Moouk. “Tanganyika,” Ac., Oeotfra^hical Joumalt 
January 3901 ; To the MouiUaim of the luOiidon, 1901. 

— .lojiNsTON. “The Uganda Protectorate,” &c., OeofiraphicaZ 
Jotirna/, January 1902. (E. He.) 

Ryaxarii a government of Middle llussia, lying to 
the south-east of the government of Moscow, with an area of 
16,251) square miles. Its geology has now been carefully 
explored, and the physical description given in the ninth 
tidition may now Iw supplemented by the staticmiciit that 
the province is widtdy covered with the so-called Volga 
deposits, intermediate between Jurassic and Chalk, and by 
Chalk in the north-east. Quaternary deposits, represented 
by the Glacial bould<)r clay, also cover extensive areas. 
The doiniciled pojmlation numliered 1,713,581 in 1882 
and 1,827,539 in 1807, when there were 962,085 women 
in the proviiKJO and tlie total urban jiopulation was only 
166,122. More than half of the land (52 j)er cent.) is 
owned by the village communities, 40 j)er cent, by private 
owners, 5 j)er cent, by the Crown, and 2 jKjr cent, by 
various institutions. During the last thirty years of the 
19th century the nobles sold 36 jH^r cent. (1,261,000 
acres) of tlunr lands, mainly to merchants and |)easants ; 
the latter c.ultivato two-thirds of the total cultivated arc^a. 
In 1900 there were 3,045,300 acres under cei-eal croj)s, 
and the average yield per annum in 1895-99 was: 
wheat 77,000 cwt., rye 10,044,000, oats 4,971,000— all 
cereal cro])s 17,037,000 cwt. ; iK)tatoeH also yielded 
11,484,000 cwt. But the crops arc still insuliiciont for 
the needs of tlie inhabitants. Tobacco, hops, vegetables 
and fruit, however, are grown for exi)ort. The live .stock 
included in 1896, 303,583 horses, 323,600 horned cattle, 
and 806,800 sheep, thus showing a considerable incrcjise 
on tile number of head in tlic province in 1882. Bee- 
kecjnng is also developing and manufactures increasing, 
there being in 1897, 4008 factories, which gave occuimtion 
to nearly 25,000 workers and showed a yearly outjmt 
of £2,212,000. These factories are chiefiy cotton mills, 
flour mills, machine works, tanneries, soap works, lK)ot 
factories, match factories, and chemical wwks. Coal is 
extracted to the amount of about 77,000 tons |xir annum. 
The province is divided into twelve districts, the chief 
towns of which are llyazan (see below), Dankov (9097), 
Egorievsk (19,241), Kasimoff (13,545), MikhaUoff (9149), 
Pronsk (7827), Banenburg (15,347), Ryazhsk (12,993), 
Sapdssliok (8544), Skopin (14,737), Spassk (4760), and 
Zaraisk (8078). Small industries are carried on in the 
villages, esixjcially in the northern part of the government, 
which iKilongs, pro]:)crly s()caking, to the Vladimir industrial 
region. Domestic trades, such as lace-making (sup^iorted 
by two schools) and embroidering on leather, give occu- 
])ation to 40,000 women. Trade, especially in corn and 
manufactured goods, is brisk, and has been stimulated 
by the oi>ening of coal niiues, of which the Chulkovo 
mine, in the district of Skopin, is one of the largest. A 
number of secondary railways have been built in the 
government, and steamers now ply on the Oka river 
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from N(jni- Novgorod to Ryazan, Considerable effort 
have been made by the local governing bodies to increase 
the number of schools, of which there were 964 in 1897. 
Most interesting archaeological finds have been made in the^ 
government, which have been placed in the new museum 
at Ryazan. 

RyMBarii the capital of the above government, 
119 miles by rail south-east of Moscow, 1 mile above 
the junction of the Trubezh with the Oka. Owing te 
its situation on the great railway connecting Moscow 
with South-East Russia, and on a navigable river, Ryazan 
occupies a very advantageous position both as a centre 
of ti^e and of railway traffic. Its twenty factories (works 
for the manufacture of machinery and wax candles, and 
distilleries) give occupation to only a few hundred workers ; 
but its trade in grain and live stock is growing, as also is 
its population, which was 30,325 in 1883 and 44,552 in 
1897. In 1896 tliere were 31 schools, with 3860 pupils; 
and there is a good historical museum and library, 
with an archaeological section, and various philanthropic 
institutions. 

Ryazhsky a district town of Russia, in the govern- 
ment and 70 miles south of the town of Ryazan. It is 
one of the chief railway junctions of Russia, where meet the 
lines from Moscow to South Russia and the Caucasus, 
and the railway from Poland to Samara and Siberia. 
Consequently it lias become a very important centre 
of trade for all the grain-growing regions of Russia, 
and is a wealthy place. Its population in 1897 was 
12,993. 

Rybinsky a district town of Russia, in the govern- 
ment of Yaroslavl. It stands on the Volga, 186 miles by 
rail of Bologoye, a junction on the St Petersburg- 
Moscow Railway. It is one of the most important towns of 
Central Russia, and has an exchange, a theatre, gymnasia 
for boys and girls, technical and navigation schools, and 
a great number of primary schools ; also numerous flour- 
I mills and breweries. It derives its importance mainly 
from being a centre for navigation on the upper Volga, 
and for trade in corn. Every year from 3800 to 4500 
vessels enter (of which 1823 were steamers in 1898), 
while as many as 6300 dear. The aggregate tonnage 
of goods ])assing through the port annually is 1,327,310 
entered and 1,124,200 cleared — onc-third by rail and 
two-thirds by the way of the canals connecting the 
Volga with St Petersburg. From 300,000 to 400,000 
tons of wheat and rye and from 290,000 to 340,000 
tons of oats pass through the port every year. Tlie 
I>ermanont population, which was 18,900 in 1883 and 
25,223 in 1897, is increased in the summer by nearly 
100,000 workers from different jiarts of Russia. Through- 
out the summer, indeed, Rybinsk might almost be said 
to be one huge fair for tmde in agricultural produce. 

RydberiTy Abraham Viktor (1828-1895), 
Swedish author and publicist, was bom in Joukoping 
on 18th December 1828. He showed an inclination 
to literature from his early boyhood. He was educated 
at the high school' of Vibdo, and passed on to the 
. University of Lund in 1851. While at school he was 
publishing verse and prose in the periodicals; some of 
these early miscellanies he collected in 1894, in the 
volumes called Vdria, As a student be turned to more 
precise lal^urs, and devoted hipigelf to science. He had 
almost determined to adopt the profession of an engineer, 

. when he was offered in 1855 a< post on the staff of one 
of the largest Swedish newspapers. This caused his 
. thoughts to return to imaginktii^ literature^ and it was in 
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the feuilletdii of thiB joatna^ (the GoUlorgi Hamdds-och 
^j^wrtstidrwng) that Victor Rydberg’s romances successively 
appeared ; he was editcurially connected with it until 1876. 
The Frtdx>oter on the JSaltie (1867) and The Last of the 
Athenians (1859) gave Rydberg a place in the front rank 
of contemporary novelists. It was a surprise to his ad- 
mirers to see him presently turn to theology, but with 
The Bible's Tea/cfdng about CJvrvst (1862), in which the 
aspects of modem Biblical criticism were first placed before 
Swedish readers, he enjoyed a vast success. He followed 
this up by a niynber of contributions to the popular philo- 
sophy of religion, all inspired by the same reverent and 
yet searching spirit of inquiry. The modernity of his 
views led to his being opposed by the orthoflox clergy, 
but by the wdder public lie was greatly esteemed. Never- 
theless, it is said that it was his religious criticism which 
so long excluded him from the Swedish Academy, since 
he was not elected until 1877, when he had long b^n the 
first living author of Sweden. A very engaging work of 
Rydberg’s is his Moman Days^ a series of archaeological 
essays on Italy (1876). He collected his carefully 
polished poems in 1882 ; his admirable version of Faust 
dates from 1876. In 1884 he Wiis apiiointed professor 
of ecclesiastical history at Stockholm. He died, after 
a short illness, on 1st SeptemW 1895. In Viktor 
Rydberg Sweden i>osscssed a writer of the first order, who 
carried on the trjxdition of Bostrom and Geijcr in philo- 
sophy and history, and possessed in addition a glow 
of imagination and a marvellous charm of style. He was 
an idealist of the old romantic type which Sweden had 
known for three-quarters of a century ; ho was the last 
of that race, and perhaps, as a mere writer, the greatest. 
In personal character Iiydl>erg was extremely like his 
writings —stately, ardent, and ceremonious, with a fund 
of amiability wiiicli made him universally Udoved, It 
may make him more intelligible to the English reader 
to say that both in temj)erjimont and in the character of 
his writings Rydberg possessed a curious similarity to 
Charles Kingsley. His jircmature deatJi w^as the subject 
of national mourning, and had even a historical signifi- 
cance, for with him the old romantic influence in Swedish 
literature cea.sed to be paramount. (e. g.) 

RydOf a municipal borough and watering-place, 
Hampshire, England, in the Isle of Wight, 5 miles south 
by west of Portsmouth and 12 miles by rail from Clowes. 
The pier has been entirely reconstructed by a combination 
of railway companies, so that passengers may step direct 
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from train to boat This involved a pier haii a mile 
long by the side of the original pier, and also a tunnel 
under part of the town. Population of municipal borough 
(1891), 10,952; (1901), 11, 04^ 

RyO^ a municipal borough, cinque port, apd piarket 
town, Sussex, England, in the Rye parliamentary division of 
the county, on the river Rother, 63 miles so^th-i^outh-east of 
London by rail. A steam tram-line from Rye. tg Camber, 
which has golf-links, was opened in 1895. Alp^^houses 
in honour of Queen Victoria’s Diamond Jubilee were 
erected on the green by public subscriptigp in 1897, 
Population of municipal borough (1891), 3871 ; (1901), 
3900. 

Ryezhitsa, a district town of Russia, in the govern- 
ment and 199 miles by rail north-west of the town of 
Vitebsk, on the railway from Si Petersburg to Warsaw. 
It is an old town, founded in 1285, and temporarily 
annexed to Poland in 1561, but retaken by the Russians 
in 1577, and finally annoxod to Russia in 1773. It has 
a very picturesque*, old castle. In 1897 its population 
was 10,681. 

I Rylska a district town of Russia, in the government 
and 83 miles west-south-west of th(^ town of Kursk. It 
is connected by a branch line with the Kursk -to- 
Kiev Railway. In the way of industrial establishmenls 
it has only oil works, but its merchants carry on an active’ 
trade in corn, hemi), and scythes imported from Austriiu’ 
It has gymnasia for both boys and girls. In 1897 
its population w^as 11,415. It is a very ancient town, 
founded in tlie 9th century, and is frocpiently mentioned 
ill the annals from 1152 onwards. It derived importance 
from Ixiing an imjxirtant post on the Russian frontier 
down to tlio 181 ]i century; its cathedral was built in the 
15th century. 

RZ0SZ6W| the chief town of a government district 
of the same name in Qalicia, Austria. Jt is sitiiatcrl 
on the Wislok, a tributary of the San, and is a station 
on the Cracow-Lemberg liailway. It is the headquarters 
of an infantry and a cavalry brigade, has : the most 
important horse fairs of Galicia, and manufactures clotli 
and linen goods, goldsmiths’ work, and tobacco pipes. 
It contains an old chateau of the princely family of 
Lubomirski, a Polish gymnasium, and a training colleger 
Population (1890), 11,953; (1900), 14,714 (including g;ir- 
rison of 2296 men), almost exclusively Polish -si.>caking. 


SftftlOf a river of Germany, originating between 
Bayreuth and Hof in the north-cast of Bavaria, springing 
out of the Fichtclgebirge at an altitude of 2390 feet. It 
pursues a winding course in a northerly direction, flowing 
past Hof, Saalfeld, Riidolstadt, Jena, Naum burg, Weissen- 
fols, Merseburg, Halle, Bornburg, and Kalbe, and joins the 
Elbe (from the left) just above Barby, after traversing a 
distance of 226 miles. It is navigable from Naumburg, 
100 miles, with the help of sluices, and is connected with 
the Elster near Leipzig by cand. The soil of the lower 
part of its valley is of exceptional fertility, and produces, 
amongst other crops, large supplies of sugar beetroot 
Among its affluents are the Elster, lU^nitz, and Orla 
(right bank), and the Ilm, Unstrut, Sal^ Wipper, and 
Bode (left). Its upper course is rapid. Its valley 
(down to Merseburg) is picturesque, and even romantic, 
because of the many castles which crown the enclosing 
heights. It is ^metimes called the Thuiingian or Saxon 


Saale, to distinguish it from another Saale (70 niilos), a 
right-band tributary of the Main, in the Bavarian district 
of Jjower Franconia. 

SftArf a river of Alsace-Lorraine and Rhenish Prussia, 
rising on the north-east shoulder of the Vosgew Mountains, 
under the foot of Mount Donon. It flows- northwards 
past Saarburg, Saar Union, Sfiargcmiind, Saarbriicken, then 
nortb-norih-westwards past Saarlouis, and joins the Mowd 
(Moselle) from the right a few miles above Treves. Its 
total length is 153 miles, of which 75 (namely, from 
Saargomiind) are navigable. Its valley is bro^ and 
shallow. By mesans of the Saar canal (40 miles long), 
made by the French Government in 1 862, it is connected 
with the Rhine-Mame canal. 

SRArbriickeilt or Sankt JoHANN-SAAnmiflCKEN, 
a town of Prussia, in the Rhine province, 49 miles by rail 
east-north-east of Metz, on the left bank of the Badri the 


\ 
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sister town of Sankt Johann being immediately opp^ite. 
The Saar coal-fields are estimated to yield 9 to 10 million 
tons annually, and give employment to nearly 42,000 men. 
The two towns together possess important iron and glass 
works, and manufactures of machinery, chemicals, tobacco, 
<kc., and a largo trade in coal. In Saarbriicken there 
are a mining academy and a monument to Bismarck 
(1899). The town-hall has been adorned with paintings 
by Anton von Werner, illustrating the battles of the 
neighbouring Spichcren Heights in 1870. Population of 
Saarbriicken (1885), 10,453; (1900), 23,242; of Sankt 
Johann (1885), 13,598; (1900), 21,257. 

SaJirburK’f a town of Germany, Alsace-Lorraine, 
district Lorraine, on the Saar, 44 miles west-north-west of 
Strasburg. It is still surrounded with w'alls. Its manu- 
fac!turos include w'atch-springs, gloves, lace, and beer. It is 
identified with the Pmis Saravi of the Homans. Popula- 
tion (1900), 9178. 

SCUirtOUlSf a fortified town of Prussia, in llhine 
province, 40 miles by rail south of Treves, on the left 
bank of the Haar. Its fortifications w'ero laid out by 
Vaubaii in 1G80-85. There are coal-mines, and consider- 
able manufacture of porcelain, glass, and leather, it 'was 
the birthplace of Marshal Ncy (17G9-1815). Population 
(1000), 7864. 

SAAZ (Czech, ^aiec)^ a manufacturing and commercial 
town in the nortli of Bohemia, on the river Eger, 30 milo.s 
east by north of Carlsbad. Population (1890), 13,234; 
(1900), 16,108, mainly German and Catholic. Together 
witli tlio important export of lio|w — of wdiich business 
it is the chief ccaitre' there is a trade in vegt^tables, 
machinery, brewing and corn-milling, ifcc. The town was 
providwl with a new water - stipply in 1894. It lias 
latterly bei^ome jiromincnt for its strong German-Nationalist 
sentiment and its efforts to exclude the Czech element, 
which forms, liow(5Ver, only about 5 jior cent, of tlie 
population. 

Sabadell, a t<iwn of Spain, proviucui of Barcelona, 
on the riv(T IlijKdl, with a station on the Barcclona-Sara- 
gassa Ibvilway. Population (1887), 19,045; (1897), 23,044. 
The industries comprise cloths ami liiicii, which give 
employment to 11,000 workmen in a humlrcd factories, 
producing goods valued at half a million sterling annually. 
There arc also maiiufactuiTs of ahudiol, pajier, and flour, 
liesidos foundrk\s and saw-mills. Tlio town luis handsome 
modern public buildings, including the town-liall, schools 
for priiiuiry and higher education, hospitals, and casinos. 
The cliurcJies are not iuteiresting. Sabadell i,s said to be 
tlie Homan Scltenduunvi, but in Spanish annals it is not 
noticed until the 1 3th century. 

Sables d’Olonne^ Lee, chief town of arron- 
dissoment, department of \'endtk% Eram!e, 21 miles west- 
south-west of Hoche-sur-Yon by rail. There are a municipal 
kcIkkiI of mnritimo fisheries and a maritime laboratory. 
In 1900, 372 boats manned by 1788 men w'ero engaged 
ill the fisheries, the total annual value c)f which is esti- 
mated at ulKHit ;£95,000, the average annual ])rodiict of 
the aavdinc fislicry alone amounting to over 100,000 i;wts., 
while the tunny fishery is also im^iortant. Moi*e than 7 
million oysters are annually exi*ortetl. Tlie jiort is now 
acce^ssiblc fov vessels of 800 to 2000 tons. Tlie total 
inoyemeiit of shipjiiiig, including coasting trade, amounted 
in 1900 ' to 161,392 tons. Foreign exjiorts are unim- 
l>ortaiit ; the princii>al imiKirts are coal, wood, ])etroleum, 
and phosphates. Population (1891), 9905; (1901), 1 1,870. 

Sachs, Julius von (1832-1897), German 
botanist, was born at Breslau on 2nd October 1832. At 
an early ago he showed a taste for natural history, and on 


leaving school he became, in 1851, private assistant to the 
physiologist Purkii^je at Prague. In 1856 he graduated 
as doctor of philosophy, and then adopted a botanical 
career, establii^ing himself as privat-docent for plant 
physiology in the University of Prague. lu 1869 he was 
a|>point^ physiological assistant to the Agricultural 
Academy of Tharandt in Saxony; and in 1861 he was 
called to bo director of the Polytechnic at Chemnitz, but 
w’as almost immediately transferred to the Agricultural 
Academy at Popi^elsdorf, near Bonn, where he remained 
until 1867, when ho was nominated jirofessor of botany in 
the University of Freiburg -im-Breisgau. In 1868 he 
accepted the chair of botany in the University of Wurz- 
burg, whidi he continued to occupy (in spite of calls to all 
the important German universities) until his death on 
29th May 1897. 

Sachs achieved distinction as an investigator, a ■writer, 
and a teacher ; his name will ever be especially associated 
w'ith tlio great dcvelo])ment of plant physiology which 
marked the latter half of the 1 9th century, though there is 
scarcely a branch of botany to which he has not materially 
contributed. His earlier papers, scattered through the 
volumes of botanical journals and of the publications 
of learned societies (a ccllccted edition was published 
in 1892 93), arc of great and varied interest. l*romiiiciit 
among them is the series of “ Keimungsgoschichten,” 
w^hicli laid tlie foundation of our knowledge of micro- 
chemical methods, as also of the inori>ho logical and 
physiological details of germination. Then there is his 
resuscitation of the method of “water-culture,” and the 
applhuxtioii of it to the investigation of the problems of 
nutrition ; and further, his discovery that the starch-grains 
to 1x5 found in clilorojdastids arc the first visible product of 
their assimilatory activity. His later i>a])crs wore almost 
exclusively jaiblishcd in tlic three volumes of the Arbeiten 
des hotanischen Jnstitnts in Wiirzfnny^ 1871-88. Among 
these are his investigation of the periodicity of growth 
in length, in connexion ■with which he devised the self- 
regist-cring auxanometer, by which he established the 
retarding influence of the highly refrangible rays of the 
H|)cctrum on tlie rate of growth ; his researches on helio- 
tropism and gcotrf»pisni, in w Inch lie introdm ed the “ clino- 
stat”; his work on the structure and the arrangement of 
cells in growing-points ; the elaborate experimental evidence 
u|xm wliich ho based his “ imbibition-theory ” of the 
transyiiratioii-current ; his exhaustive study of the assinii- 
latory activity of the green leaf ; and other pajicrs of 
interest. Sachs’ first juiblished volume was tlie JIandbuch 
(hr Eji^perimcntahl*liy^olo(fic der PflanzeUy 1865 (French 
edition, 1868), which gives an admirable account of the 
state of knowdedge in certain dej)artmcnt8 of the subject, 
and includes a great deal of original information. This 
was followed in 1868 by the first edition of his famous 
Lehrbuch (hr Bofanil\ by far the best book of its kind. 
It is a comiirclicnsive work, giving an able summary of 
the iKitanical science of the jjcriod, enriched with the 
results of many original investigations. The fourth and 
last German edition was ymbJished in 1874, and two 
English editions w^ere issued by the Oxford Press in 1875 
and 1882 resjxictively. The IjehrbucJi w^as eventually 
superseded by the VorhmrKjen iiber PJlanzen^physiologie 
(Ist cd., 1882; 2nd ed., 1887; Eng. ed., Oxford, 1887), 
a w’ork more limited in scojie, but yet covering more 
ground than its title would imply : though it is a remark- 
able lx)ok, it has not gained the general recognition accorded 
to the Ijehrhmih, Finally, there is the Geachichte der 
B(jtanik (1875), a brilliant and learned account of tho 
development of the various branches of botanical science 
from the middle of the 16th century up to 1860, of 
which an English edition was x>ablish^ in 1890 by tho 
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Oxford Press, As a teacher Sachs exerted great influence, 
for his vigorous |)crsonality and his re^y and lucid 
utterance enabled him not only to instruct, but to Are his 
students with something of his own enthusiasm. 

A full account of Sachs* life and u’ork lias boon mven by Prof. 
Goebel, formerly his assistant, in Flora^ 1897, of which an Kiiglish 
translation appeared in Seitni<^‘ Progress for 1898. There is also an 
obituaiy notice of him in the Proe. Roy, Soe, vol. Ixii. 

(s. II. V* ) 

SaeOp a city of York county, Maine, U.S.A., on 
the left banl^^of the iSaco river, just above its mouth, 
opposite Biddoford, and on two lines of the Boston and 
Maino Railroad, in the south-western jiart of the state. 
It has fine water-power derived from a fall of 40 feet 
in the river, which is utilized in the manufacture of cotton 
goods, machinery, boots and shoes, Ac. Near the city is 
Old Orchard Beach, a jiopular seaside resort. Population 
(1890), 6075; (1900), 6122, of w'hom 903 were foreign- 
born. 

Sacramentary of Serapion, The, 

contained in a collection of Egyptian documents in 
an 11th-century MS. at the Laura on Mount Athos, was 
jniblishod by A. Dmitrijewskij in 1894, but attracted 
little attention until indeix?ndently discovered and published 
by O. Wobbermin in 1899. It is a celebrant’s book, 
containing thirty imiyors Ixslonging to the mass (19-30, 
1-6), baptism (7-11, 15, 10), ordination (12-14), 

iMjnodiction of oil, bread, and water (17), and bmdal 
(18), omitting the fixed strmdiiral formuhe of the rites, 
the ])arts of the other ministers, and almost all rubrication, 
except what is imiilicd in the titles of the prayers. Tlio 
name of Scrai>ion, bishop of Thmuis, St Athanasius’s 
friend, is prefixed to the ana])hora of the mass (1) and to 
the group 15-18 : but wdiethor this indicates autliorship is 
<loubtful ; for whereas the wliolo collection is bound to- 
gether by certain marks of vocabulary, style, and thouglit, 
15-18 have characteristics of their own not shared by the 
anajihora, while no part of the collection shows s|>ecial 
affinities with the current works of Serapion. But his 
name is at least a symbol of proliable date and provenance : 
the theology, which is orthodox so far as it g<x3s, but 
“ conservative,” and jicrhaps glancing at Arianism, shows 
no sign that the Macedonian question has iirisen; tlio 
doxologics, of a type abandoned by the orthodox, and 
by c. 370 treated by St Didymus Al. as heretical; the 
apparent prcsupixisition that the pojnilation is mainly 
j)agan (1, 20); the exclusive apiiropriation of tlio mass to 
Sunday (19; cp. Ath. ap, c. Ar, 11), whereas the liturgical 
observance of Saturday prevailed in Egypt by c. 380 ; the 
terms in which monasticism is referred to — together jioint 
to c. 350 : the occurrence of official interpreters (25) iKunts 
to a bilingual Church, t.6., S 3 rria or Egypt; and certain 
theological phrases (dycVi/ro?, tTriSiy/ixta, pdKi) KaOoXiKy 
iKKXrjcria) cliaracteristic of the old ICgyptian creed, and 
the liturgical characteristics, indicate lilgyiit; while the 
jietition for rains (23), without reference to the Nile-rising, 
points to the Delta as distinguished from Upisir Egypt. 
The book is important, therefore, as the earliest liturgical 
collection on m largo a scale, and as belonging to Egypt, 
where evidence for 4th-contury ritual is scanty as com- 
pared with Syria. 

The rites form a link Ijctween those of the Egyptian 
Church Order (a 3rd- or early 4th-century development of 
the Hippolytean Canons, which are jjerhaps Egyptian of 
c. 260) and later Egyptian rites — marking the stage of 
development reached in Egypt by c. 350, while exhibiting 
characteristics of their own. I. The Mass has the Egyp- 
tian notes— a prayer before the lections, elsewhere unknown 
in the East; an exceptionally weighty body of inter- 
cessions after the catechumens’ dismissal, followed by a 
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|ienltential act, probably identical with the iiofuikoyriai^ 
of Can, Uippd, 2, which di8api)earod in later rites; a 
setting of the Sanctus found in several Egyptian anaphoras ; 
the close connexion of the commemorations of tluQ oflbrera 
and of the dead; and the form of the conclusion of the 
anaphora. The structure of the communion — with a prayer 
before and prayers of thanksgiving and blessing alter — 
shows that Egypt had already developed the common ty[)c, 
otherwise first evidenced in Syria, c. 375 (Ap, Const, viii. 
13). Among the sjxjcial choractoristics of Serapionare the 
simplicity of the Sanctus, and of the Institution, which 
lacks the dramatic additions already found in Ap, Const,; 
the interpolation of a passage containing a quotation from 
DUlache 9 lietwcen the institutions of tlio bread and of 
the chalice ; the form of the dvafivycris ; and the invoca- 
tion of the Word, not of the Holy Ghost, to effect con- 
secration. That the Tjord’s Prayer before communion is 
not referred h) may be only liccause it is a fixed formula 
belonging to the structure of the rite. IT. The Order of 
Baptism has a form for the consecration of the water, 
and a preliminary prayer for the candidates, pcrhai>s 
alluding to their cxorc.ism; a jiraycr for stowlfastness 
following the renunciation arul the confession of faith ; 
the form of anointing with oil ; appropriate prayers 
preceding and following the act of baptism ; and tlie 
prayer of confirmation with imposition of the hand, 
chrism, and crossing. All this corrcsjionds to and fills up 
tlie outline of the Church Order and allusions in 4th- 
century writers, and is in lino wilh later Egyptian rites. 
III. Forms of Ordination are provitlcd only for deacons, 
jircsbytors, and bislio]>s, the orders of divine institution 
(12). They are concise, but of the normal tyjxj. That 
for deac ons (12) commemorates St Stephen, invokes the 
Holy GJiost, and j«*ays for the gifts qualifying for the 
diaconate. Tliat for jiresbytcrs (13) recalls tlio Mosaic 
LXX, inve^kos tlie Holy Ghost, and asks for the gifts, 
qualifying for administration, teaching, and the ministry 
of reconciliation. That for bishops (H) aptxxils to the 
mission of our Lord, the election of llic a])ostles, and the 
apostolic succession, and asks for tlio “Divine Spirit’^ 
conferred on prophets and ixitriarchs, that the suhjiict 
may “ feed the flock ” “ iinblamcably and without offence 
continue in” his office. The minor orders, interjireters, 
readers, and subdeacons (25) arc evidently, as elsewhere 
in the middle of tlie Ith century, ap)K)intcd without 
sacramental ordination. IV. The use of exorcised or 
blessed oil, water, and bread is fully illustrated by the 
lives of the fathers of the desert (cp. the Gnostic list?, 
Clem. Al. Excerpta 82). Scrapion has a form of licne- 
diction of oil and waUjr (5) offered in the mass (like Can, 
llipjiol, and Ch, Ord, for oil), jirobably for the use of 
individual offerers. A longer form for all three matters (17) 
jxirhaps has in view the general needs of the Church in 
the visitation of the sicsk. The occurrence in both prayers 
of “ the Name ” and the commemoration of the Passion, 
Resurrection, Ac., corresjxmds with early allusions, in 
Origen and elsewhere, to the usual form of exorcism. 
V. For burial of the dejwl Scropion gives a prayer for the 
departed and the survivors (18). But tlie funeral pron's- 
sion is alluded to (iKKOfiiCopivov), and in the mass (1) the 
jiarticular commemoration of dcjiarted jiersons is jirovided 
for. Hence we have tlio elements of the 4th-century 
funeral, as we know it in Egypt and else? where ; a pru- 
liminary office (of readings and psalms) to which tli<? 
prayer belongs, the procession (w’ith jisalmody) to the 
cemetery, the burial, and the mass pro domitwne. 

Authorities.— Bmitrijewskij in Trudy (Journal of tlic Eccl. 
Acad, of Kiev), 1894, No. 2 ; aepamtely, Kic*v, 1894 : rcviow-cd liy 
A. PAV1.0V, X/K>F(icd livi^arrird, i. 207-213 ; c]». Ryzast, 

1 (1895), p. 193.— G. Wobbermin in Harnack-Gebhardt, Texts u. 
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Untormu/Lt newserioB, U. 8.6(1899).— P. Dkkwb. “Ueber Webber- , 
''mitt8'>AliM}]iU8tUdhe litillrgiflehe Stiteke aus d. Kirche Aegjfitmis**' 
,ia Z$iUichvKfi’JC»Tchen^Geiehie^ xx. 4 (Oet. 1899, Jmi. 1900).— “ 
f • E. BttlCUiTMAN. ** The Saerarueutary of Serapion of Thmuia ** in ‘ 
Joiimm ''(^ihe 43 lo^(U Studies, i. and it. (Oct. 1899, Jan. 1900). 
—JT. WotAhWo'rTH. Bishop Sarapion^s Brayer-Book. London, 
1899. — P. BiiriFFOL in BulUtin de LU, secies, Toulonae, 1899, p. 
6981^. ;. !. . (f. B. BK.) 

8MiftfliknahtO| a city of California, U.S.A., capital 
of the 8ta1ie and of Sacramento county, on the river Sacra- 
mento, at' tfie Aiouth of the river American, on the eastern 
side of Sacl’amento valley, at an altitude of 30 feet It 
has a levei site and its street plan is regular, with broad 
streets, few' of which are i>aved. The north and south 
streets are numbered, the east and west desi^ated by 
lettera Its water-supply is derived from the river. Be- 
sides the Jitate Capitol, the notable biiildings are the 
liomail 'Catholic cathedral, agricultural hall, the court 
house, th'O city hall, and the Croker art gallery. The 
city is practically at the head of navigation on the river, 
and has daily steamer connexion wuth Han Francisco. It 
is on the ditect line east of the Houthorn Pacific llailroad, 
-the starrinjg-point of the line to Portland, Oregon, and 
the terminus of several smaller branches, all of which give 
it a large 'trade. In 1900 it contained !;J79 manufacturing 
^ostablishntents, tvith a total invested capital of $7,492,313 ; 
tliey emplciyod 4393 hands, and the product was valued 
at $ll,7fi5,()21. The principal product was flour, with 
a value' df $1,128,536. In 1898 the assessed valuation of 
real and personal property was $15,654,625 ; the net debt 
of the City was but $164,000; and the rate of taxation 
was $35*40 per $1000. Population (1890), 26,386; 
(1900), 29^282, of w’'hom 6723 wore foreign -born and 
i806 wbre coloured (negroes, Chinese, &c.). 

SadOi an island Ixdonging to Ja])an, lying 32 miles 
westwar/l of. J^iigata, on 38* N. and a little to the east 
of 138* li. , Jt has a circumference? of 130 miles, an 
area of 3,w in(pmre miles, and a population of 112,738. 
The port is Ebisu-niinato, on the wcjst coast; and at a 
distance ot ^6 J Julies, near the east coast, is the town of 
Aikawa,, haying, in its viciinity gold and silver mines, for 
which Hado is famous, and which have been worked from 
very early bimesi The loftiest iwak is tliat of Kim|x>ku- 
san (3815 feet), to the north of Aikawa. 

• SftdOWA (Czech, Sddovd), a village in north-east 
Bohemia,? Anstriti, near Kduiggriitz. Hadowa, with the 
^small ac^'oiiuing wood, was otie of the jtrincipal and most 
Jiotly-cohtested Prussian positions in the decisive battle 
of 3rd Jiily 1866, which is still frequently 8i)okon 
of as the battle of Hadowa. In 1890 it had 205, and 
in 1900 '183 Czech inhabitants, chiefly engaged in agri- 
culture, sugar-refining, and browing. 

Atid VAUltS. — From the earliest times 
strong rocefi)tacles for valuables have been constructed, and 
as the ingentiity of robbers successively o%Trcamo them, 
improvoihonts have followed. As the name indicates, the 
earliest VB{ultd were of masonry; the thickness of the 
walls Wah relied upon for security, and the entrance was 
closed by' A heavy wooden dopr, secured by some form of 
lock. In the ancient days the bolts wore of wood, and 
the lockinil ihechanism of the Egyptian pin type. Later 
the doors were made of metal, and the iron bolts w^ore 
eften secuied by padlock.s, the lock protection probably 
being quite? as Strong os the door it fastened. The modern 
safe is dqujbtless an evolution from the old strongbox, and 
t^ay so-called burglar-proof safes are nothing more 
than iron chests secured by key locks, and offering no 
defence virhfktever against the attacks of burglars. At the 
present time safes are divided into two distinct classes; 
jire-pr(^‘lmf^ ahd bnrglar-piwf safes, although occasion- 


ally t^ two constactions are combined. In CAoh ease 
the term is of tdatiye meaning, no safe being either fire- or 
burglar-proof if unlimited time be given. What is aimed 
at is to provide protection which shall be efftcient dnring 
the duration of any probal^e conflagration, and to prevent 
forcible entry within the limited 2 )eriod in which safe 
is left unguarded. 

The usual method of fire-prooflng a safe is to make the 
walls of sufficient thickness to contain a filling of some 
material which shall be at the same time a good 
non-conductor of heat and also contain a large 
proportion of combined water. Such fillings 
are found in plaster of Paris, alum, Ac. The chests 
themselves, being made of sheet iron or steel, offer some 
resistance to ordinary tools, but may readily he penetrated 
by drills or cold chisels used by experienced hands ; but 
when proi)erly fitted, such safes will resist the action of 
the teiiqieratures to which they are exposed in ordinary 
conflagrations, and will effectively protect books, papers, 
and valuables against fire. Such safes are often fitted 
with dial locks, the constniction of W'hich will be referred 
to later. Burglar-proof safes are ordinarily not intended 
to resist fire, but are supposed to be placed either in 
fire-proof buildings or in masonry vaults w'here they will 
be sufficiently protected against heat in case of fire, to 
prevent danger of injury to the contents from this cause. 
Since the attacks of burglars may be upon the body of the 
safe, upon the door, or uj)on the locking mechanism, these 
all require cousidoration. 

The most acceptable construction for the body of a 
burglar-proof safe is generally conceded to be that of 
laininatod plates, the vralls being built up of 
layers of steel of different thicknesses, riveted Bnrgtor^ 
through adjacent plates — none of the rivets 
passing through the whole series of plates, but 
being offset, so that drilling through a rivet would termin- 
ate after tlie thickness of- two i>lates had been pierc(‘d. 
The plates are made of different thicknesses, and are 
usually alternately hard and soft, the outer }>]ate being 
heavier than the others, and very hard. The change from 
hard to soft, or mce is almost certain to break any 

drill which may be employed, and thus greatly prolongs 
the time required for i)enetTation. The latest improve- 
ments in the manufacture of steel have been utilized in 
providing material for this work, both chrome steel and 
mangane.se steel having been employed for the hard jdates, 
tlie latter material with es{)ecial success. 

The door of a safe may bo attacked in various ways. 
Drilling is resisted by the use of a similar construction to 
that used for the walls of the safe. The door itself is 
accurately fitted to its seat by a scries of offset bearings, 
in order to prevent the introduction of wedges ; and tlie 
bolts shoot in all four directions, in order to hold the 
door in place indejiendently of the hinges, which are only 
used to carry the open door. In order to prevent the use 
of liquid explosives^ as described below, one or more tongue- 
and-groove joints are provided, an elastic packing being 
fitted in the grooves, and the door forced up to its seat by 
a powerful cam or lever device*. The hinge in such con- 
Btniction is of the so-called “crane” type, enabling the 
door to be brought round squarely in front of its seat and 
pushed directly up to its bearings. In many modern safes 
the door is round instead of being rectangular ; this form 
enables it to ho ground to a bearing very effectively after 
hardening. When a door is thus made and fitted, it is 
found that the joint offers no less resistance to attack than 
the walls of the safe. The bolts by which the door is 
secured are usually thrown by a special handle attachc<l 
to a 8{undle passing through door, the holt-Work 
being locked in position by a separate locking mechanism,. 
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controlled by one or more combination dial locks with 
separate spindles. These spindles must be very closely 
fitted and packed, otherwise they become points of weak- 
ness, at which liquid explosives may be admitted. If it is 
intended to fwevent this weakness of a perforated door, an 
automatic bolt-work is employed, the bolts being thrown 
by springs upon the closing of the door, and retracted by 
another set of springs after the lapse of a determinate 
period of time controlled by a time lock. 

Modern vault construction is practically burglar-proof 
safe-work on a^ar larger scale. The walla are best made 
of laminated steel plates, alternately liard and soft, fitted 
and riveted in the most solid manner, and of such thickness 
that the time required for drilling materially exceeds, even 
iu the most favourable circumstances, the time avail- 
able for attack. There are usually two doors, a heavy 
outer door, carrying the main locking mechanism, and 
ranging from 8 to 1 1 inches in thickness ; and an inner 
door, with dial locks, adapted for quick and secure closing 
in case of sudden alarm. The interior of such vaults is 
fitted with tiers of dniwers and boxes ; the lartitions being 
of sheet steel, and each drawer having its own lock. These 
compartments are of various sizes, and may either be used 
aolely for the purposes of the institution owning the vault, 
or, more frequently, may be rented for Mafe-de|)Osit puri)Oses 
to customers. The compartments are generally furnished 
with key locks, the usual form having tw’o keyholes and 
requiring the use of two keys, one of wliich is in the 
possession of the renter and tlio other in the hands ef 
the vault attendant. The combination operated by the 
attendant’s key is identical in all the locks, and this key 
must be turned before the renter’s key can ho o|Teratcd ; 
this arrangement requires the identification of the r<»utcr 
by the attendant, but at tlio same time gives the latter 
210 access to the com])artmont. 

The main points of difference in various vaults lie in 
the mechanism by which the door is secured. Wliile 
reference must be made to Lord Grimthoriie’s article on 
Lock {Emy, Brit voi. xiv.), for tlio state of the art 
■down to the date at wdiich he WTote, some later features 
may here be added. Key locks* are now only suitable for 
use on inner compartments of safes or vaults, the most 
secure of this tyjie being the imjirovcd forms of Yale lock. 
The main improvement consists in the docjp corrugation of 
the keyway, forming what is termed the “paracentric” 
construction, an arrangement which effectively prevents 
the vertical motion of any picking tool which might be 
inserted with the intention of lifting the pins and picking 
the lock by the so-called “ tentative ” iiiethocl. Dial locks, 

DImi iockB ^ sometimes termed, combination 

* locks, arc generally employed for lii*c-proof safes ; 
•and when carefully constructed with packed spindles and 
balanced fence, are also suitable for burglar-prcxif work. 
The dial lock is fitted with two, three, or four circular 
discs or tumblers on one sjnndle, eacli tumbler having a 
gating or square notch at one point in its j^eriphery. 
When all the gatings coincide with each other and are at 
the projier point with regard to the “ fence ” or releasing 
member of the locking mechanism, the bolts may be 
thrown back. As each tumbler is free upon the spindle, 
and is turned only by a projection iqKm the adjacent 
tumbler, the correct unlocking position can only lie given 
to all the tumblers by the projw rotations of the knob 
upon the dial outside tlie safe. The numbers on the dial 
indicat 3 the positions of the tumblets within to the person 
familiar with the combination to which the lock has been 
eet; to all others it is a ^puzzle” with such a vast 
number of permutations as U> render the method of 
trial and error” out of the question. Taking a lock 
^ith 100 divisions, the number of changes with one 
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tumbler would be 100 ; with tw*o tumblers, KW * 10,000 ; 
with three tumblers, 100* «= 1,000,000; and with four 
tumblers, 100^ « 100,000,000. Additional security is 
obtained by the use of two independent dial locks, each 
operating the same bolt mechanism. This arrangement 
may be em].»loyed in various ways, the most usual Inking 
with two locks set to the same combination, either 
lock releasing the bolt-woi‘k, or w'ith two locks set to 
different combinations, and both requiring to, be correctly 
set before the bolts can be tlirowm, the secrets of the 
combinations l)oing in the possession of two different 
persons. This latter method is intended to prevent the 
dishonest access to the vault by either custodiaji, the 
presence of both Insing required. 

A numlxjr of years ago there occurred in the United 
States many masked burglaries. The thieves entered the 
residence of the casliicr or other custodian at 
night, and under threat of death or torture ^^“* ^*** 
couij)elled him to go with them to the vault and unlock 
the combination of the vault. They then looted the 
place at their leisure, and left the custodian bound. The 
result of this form of attack was the introduction of tlie 
time lock. The original form of tlws time W.k was merely 
that of a simi)le clock movement, similar in mechanism to 
that f)f an ordinary alarm clock, except that instead of 
releasing an alarm at a predetermined time, an obstruction 
was introduceil to the movement of the bolt-work w'liich 
effectually ])rcvented tlic retraction of tlie bolts, even when 
the combination lock was correctly sot. At the projicr 
time the clockwork lifted the obstruction, and tin? liolts 
could be withdrawn. It will be soon that this addition 
did not change the security givmi by the combination 
lock, but added to it the mechanical limitation of ojxu'ation 
to certain hours, and made it inqiossibks for compulsion to 
be employed at other times. The time lock in this form 
practically put an end to masked burglaries, but introduced 
a new difficulty, namely, the “lock-out.” Any failure of 
the time lock to perform its work rendered it imiK3S8ible 
for the proper i»crsons to ojierate the lock; and at first it 
was feared that this defect might be a serious objection. 
The next improvement was the introduction of the double 
time lock, in whicli there were two in<lej>eudent move- 
ments, either of which oi>erated the mechanism ; an<l this 
w^as followed by the triple and the quadruple time locks, 
this reduplication of movements giving practically com- 
])lete immunity from danger of lock-out from stoppage 
of the clockwork. 

With the jKJrfection of modern high cx|»Iosi\'cs a new 
form of attack was develojMMl. It was found that nitro- 
glycerine could bo HO flilutcid as to become so 
excetjdingly limi)id that it could readily |K.mc1rate ^ 

joints hitherto supj)Osed to lie liquid-tight. Thus 
I if a gutter of clay lx? formed along the top joint of a safe 
! or vault door and filled with the liquid, in a sliort time it 
will bo found to have passed in through the crack. In 
like manner a cup of clay, formed round the knob of a 
dial lock, or about the I’-liandlo by which the lM)lts w'ciw 
Of>crated, could Ikj tilled with the liquid cxplosiv^^, which 
in a few minutes w'ould |)enetrate through the spa<'e al)out 
the spindle, no matter how carefully fitted. The con- 
cussion of an e.xploding primer, attached to tlie out side of 
the door, w'onld then exidodo llie charge within and blow 
the door off. Although this form of atta^ic has Ixson 
provided against by ])acking the door joints and spindles, 
to prevent the access of liquid exjilosives, a more effective 
defence is that of employing automatir! lH>lt mcclianism, 
which requires the use of no holes whatiivcr llirough the 
door. In automatic bolt devices jxiwerfiil spring mechan- 
ism is employed to shoot and retract tlie liolts, there being 
tw'o sets of springs, one to lock the door and the- other te 
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unlock it. These springs require to bo coin])ressed by 
hand, a powerful lever mechanism being used, and each 
set is caught when compressed, and held by a suitable 
trigger. I'he trigger of the locking springs is released 
whoa the door is tightly closed, and the bolts are shot. 
When the predetermined time has elajKsed, the unlocking 
springs are released by the time lock, and the bolts are 
retracted and the door may be pulled open. It will bo 
seen that this mechanism introduces anew the danger of 
lock-outs by reason of its ix>88ible failure to act, and the 
difficulty has been met in the same manner as in tho time 
lock, t.c., by the duplication of the parts. 

The direction in which modern bank locks and locking 
a])pliances have advanced may bo described generally as 
inaccessibility fn)m the exterior of the door. The difficulty 
with all key locks, however complicated, was that they 
w'cre accessible through the keyhole, so that explosives 
could be introduced; and also that tho loss of the key 
itself, or its illicit possession, would enable any one readily 
to ojjen the lock. In the first forms of combination locks 
the construction w'as such that by the manipulation of the 
dial a skilful o^icrator could fonn an accurate 
49 vIcJm j'ldgment of tho |K)8itions of the tumblers, and 
was thus enabled to pick the locks. Modern 
combination locks arc so constructed that by means of 
inde]X3ndent bearings, which arc o]Kirated through the 
revolution of the spindle, and by use of a balanced fence 
arbour (that is, tho connecting piece between the spindle 
and the tumblers), it is im|K)ssible for any one mani]>ulatirig 
the spindle or the dial to form any idea of the ])osition of 
the tumblers on tho inside, because the moment the sjnndle is 
revolved, the fence arbour is lifted away from the tumblers, 
and there is no ixjssibility of feeling their motion. The 
only way, thortjfore, of ojxjiiiiig the modern combination 
lock is by knowledge of tho combination, or by forcing 
the one who has the combination to open the lock, either 
by torture or by threats of death. 

The next step w^os to add to the combination lock a 
time lock which had no connexion with the exterior of the 
iloor, and which, when set to remain locked for a certain 
ixsriod, could not 1x3 0])ened by any one. This was follow’ed 
i)y the attack by liquid explosives, as discussed above, 
and tho now attack was ojqK)8ed by the new defence of 
tho automatic bolt-throwing devices. The modern time 
lock is protected against unlocking by jarring, whether 
from explosives or otherwise, by having all its time-move- 
ments and locking mechanism mounUxl uix)n a movement 
block, which is cushioned on springs at its bock and 
front, so that all the operative mechanism is, as it were, 
floating. The mechanism is operated generally by three, 
sometimes by four, time-movements, each of which is 
entirely inde(X3ndent and fully able of itself to ojicrate 
the mechanism, even if all tho other movements should 
stop. Automatic bolt-operating devices are so designed 
that the effect of jarring will simply bo to lock the lock- 
ing levers tighter. Tho unlocking mechanism of the best 
of these is double, so that in ctvsc of any accident to 
part of tho mechanism, the reserve mechanism will oiK3ratc 
the bolt. 

In all the advances which have been made in burglar- 
proof protection, it will bo observed that tho burglars are 
the experts, and as soon as they succeed in ]}enctrating a 
defence, a new and stronger one is devisc^d. Plans have 
l)eon suggested by w’hich the locks may be ojieratod 
electrically from a distance, but that simply removes the 
|K)int of attack to a new place, and does not constitute 
any greater protection. At the present time the exist- 
ing defences, as described above, have held good, and 
the best modern devices have not yet been successfully 
attacked. (h. n. s*. ) 


SAffif or Asfi, a seaport on the west coast of Morocco^ 
106 miles west -north -west of Morocca Although the 
principal wool and grain port of central Morocco, it ia 
sadly hampered by b^ landing in certain weathers. There 
are several important £uro|)ean business houses, a Scottish 
mission, and tho usual consular officials. Exports : 1896^ 
X92,716; 1900, £143,438. Imports: 1896, £81,730;. 
1900, £83,073. Shipping: 1896, 68,286 tons; 1900„ 
84,682 tons. Population, about 15,000. 

Sftffron WAldonp a municipal borough, market 
town, and railway station in tho Saffron Walden parlia- 
mentary division of Essex, England, 24 miles north-north- 
west of Chelmsford. A British and Foreign School 
Society’s training college for mistresses has been opened,, 
and the library of the literary institution reconstructed.. 
Area, 7502 acres. Population (1891), 6104; (1901),. 
5896. 

SftSfftIngfp a division and district in Up])er Burma,, 
lying to tho south and west of Mandalay. The Sagaing: 
division includes the districts of Upper and Lower 
Chindwin, Shwebo, and Sagaing, and covers an area of 
30,039 square miles, with a population of 821,769 in 
1891, and 999,168 in 1901, of whom 463,966 wero 
males and 535,202 females. In 1898-99 it had 366& 
villages, paying a revenue of Its. 20, 86, 158. The Sagaing: 
district has an area of 1862 square miles; population 
(1891), 246,141, living in 593 villages and paying 
its. 6,80,82 7 in 1898-99. In 1901 the population wm 
282,691, of whom 132,028 were males and 150,663> 
females. The inhabitants are almost wholly Buddhists 
and Jains. Except for a ridge of hills along the Irra- 
waddy the greater part of the district is hat. Paddy 
is the chief crop. The total acreage is 1,191,469. Of 
this, 266,754 acres were cultivated in 1898-99, 253,088- 
acres were current fallow^, 49,562 acres were available for 
cultivation, and 622,065 acres w'cro not cultivable. The 
total rainfall in 1898-99 was 31 ’37 inches, taken at 
Sagaing. In the hot weather the maximum shade tern- 
jwrature rises to a little over 100" F. Tho lowest readingi» 
in the cold wmther average about 56" F. Sagaing, the 
headquarters town, opposite Ava, a few miles below Man- 
dalay, had a population in 1891 of 9934. The hills above 
are studded with pagodas, and the town itself is w^oll 
shaded by large tamarind trees. It was formerly a capital 
of Burma. It is connected by railway with Myitkyina. 
A steam ferry connects with tho Bangoon-Mandalay line, 
and tlie steamers of tho IrraAvaddy Flotilla Comj>any 
call daily. 

Saffaneitl. See Eritrea. 

Praxedes Mateo (1827-1903),. 
Spanish statesman, was lx)rn on 21st July 1827, at 
Torrecilla de Camoros, in the province of Logroho. He 
began life as an engineer, and from his college days he 
displayed very advanced Liberal inclinations. Ho entered 
the Cortes in 1854 as a Progressist deputy for Zamora. 
After the coup d'etat of O’Donnell in 1856, Sagasta 
had to go into exile in France, but promptly returned,, 
to become the manager of the Progressist paper La Iberia^ 
and to sit in the Cortes from 1859 to 1863. He seconded 
tho Progressist and revolutionary campaign of Prim and 
the Progressists against tho throne of Queen Isabella,, 
conspiring and going into exile with them. He returned, 
vid Gibraltar, with Prim, Serrano, and others, to take 
part in tho rising at Cadiz, which culminated in the 
revolution of September 1868, that made Sagasta in 
succession a minister several times under Serrano and 
then under King Amadeo of Savoy, 1868-1872. Sagasta. 
ultimately headed the most Conservative groups of the 
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revolutionary politicians against Ruiz Zorrilla and the 
Radicals, and against the Federal Republic in 1873. He 
took office under Marshal Serrano during 1874, after the 
pr(mvmxiiamimto of General Pavia had done away with 
the Cortes and the Federal Republic. Ho vainly at- 
tempted to crush the Carlists in 1874, and to check the 
Alplionsist military conspiracy that overthrew the (lovern- 
mont of Marshal Serrano at the end of Deceml^er 1874. 
Barely eight months after the restoration of the Bourbons 
in the autumn of 1875, Sagasta accej)ted the new state 
of things, and organized the Liberal dynastic ]^)arty that 
confronted CanovUs and the Conservatives for five years in 
the Cortes, until the Liberal leader used the influence 
of his military allies, Jovellar, Camiios, and others, to 
induce the king to ask him to form a Cabinet in 1881. 
Tlic Liberals only retained the confidence of tJie king by 
postponing the realization of almost all their democratic 
and reforming programme, and limiting their efforts to 
financial reorganization and treaties of commerce. A mili- 
tary and republican rising hastened Sagasta’s fall, and 
he was not readmitted into the councils of Al[honso XI 1. 
On the death of that king in 1885, Sagasta Iwcamc 
liremier under the regency of Queen Christina, and re- 
mained in (dlice until 1890, long enough to carry out all 
his reform programme, including universal suffrage. A 
coalition of generals and Conservatives turned Sagasta 
out in July 1890, and ho only returned to the councils of 
the n^gency in December 1892, when the Conservative 
jiarty s[)lit into tw(j groujis under Canovas and Silvela. 
In his tenure of office from 1892 to March 1895 Sagasta 
did not do much, and he had to cope with many difficultios, 
including a serious conflict with Morocco, in which ho 
averted a W’ar and secured a heavy indemnity for the 
aggression of the lliff tribes on Mel ilia. He was still 
in ofllco when the final rising of ilie (yubans began in 
Ftjbniary 1895, and he liad to resign in INfarch of the 
same year because he could not fintl generals or su|)orior 
officers in the army w^illing to help him to jiut down the 
turbulent and disgraceful demonstrations of the subalterns 
of ^fadrid garrison against nowspa|)ers which had given 
ofibiice to the military. Sagasta kejit (juiet until nearly 
the end of the struggle with the colonies, when the tpiceii- 
regent had to dismiss the Conservative party, much 
shorn of its prestige by the failure of its efforts to pacify 
the colonies, and by the death of its chief, Canovas del 
(^istillo. Sagasta gallantly undertook tlio hopeless task 
of conciliating both the Cubans and the United States 
by a tardy offer of colonial home rule, the recall of 
General Weyler, and other concessions that did not avert 
eitlicr the disastrous war with the United States or the 
loss of Cuba, Porto Rico, and the Philipjnne Islands. The 
Liberal party and Sagasta paid the jienalty of their lack 
of success, and directly the (fortes met after the jioace 
treaty of 12th December 1898 with the United States, 
they met w'ith a parliamentary defeat in the Senate that 
sent them into the cold shade of opjiosition. Sagasta did 
not obstruct too much the Conservative Cabinet that 
undertook to reorganize Spain after tlic loss of her 
colonies. He ever pursued his policy of playing into the 
hands of the sovereign whilst kocf)ing up the apjKjarances 
of a Lilxjral, almost democratic, leader, skilful in debate, 
a trimmer par excellence^ and abler in opposition than 
in office. 

SdCdStyrp an island of Russian Siberia, at the 
mouth of the Lena, situated in 73** 22' 48" N. and 
126“ 35' E. It w^as during the years 1882-83 the seat of 
an International polar station. The average temperature 
throughout the year, from two years’ observations, ap^xsars 
to bo 1“ F. 
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Saiirinaw, a city of Michigan, U.S.A., capital of 
Saginaw county, on both banks of the Saginaw river, 
at an altitude of 589 feet. The city has a level site, a 
regular street plan, is divided into fifteen wards, 1ms good 
water-supply and sewerage systems, and is well jj^ved, 
mainly with wood. The river is navigable for large 
vessels from Lake Huron to this point, making it prac- 
tically a lake ^lort and giving it a share of the lake com- 
merce. It has four railways, the Grand Trunk, the Pore 
Marquette, the Michigan Central, and the Saginaw, 
Tusc>ola and HuronJ' which afford ample means for inland 
trade. Saginaw is situated in a farming, lumlier, and salt 
region, and its man lilac turcs are related to these indus- 
tries. In 1900 it had 480 manufacturing establislimeiits, 
with a total capital of $7,558,806. They employed 
4866 hands, and the product was valued at $10,034,499. 
The most imi>ortant of these i)roducts was lumber, the 
value of w hich was $2,647,4(51. The product of foundries 
and machine shops was valued at $1,250,183. Flour was 
manufactured to tlio value of $112,902. The assessed 
valuation of real and personal property was, in 1900, 
$18,098,090; the net debt of the city was $1,314,320; 
and the tax rate $19.80 in the east clistrict and $21.96 
in the W'cst district per $1000. The city was formed on 
1st Ajail 1890 by the consolidation of the former city of 
Saginaw with East Saginaw. Population (1890), 40,322 ; 
(1900), 42,345, of wffiom 11,135 w'ere forcign-borii and 
348 negroes. 

SAhArAp the great desert of northern Africa, with an 
area, according to Dr Bludau s calculation of the areas of 
African river basins, of 3,459,500 stjuare miles, which is 
made up as follows : — 

Drainage or slojm to Atlantic . 131,000 sfiuaro miles. 

,, Morliterranean .002,000 ,, 

,, inland .... 2,002,r)00 ,, 

Slope to Niger basin . . . 224,000 ,, 

Total .... 3,450,r*00 

This includes Trii>oli and Fezzan, which i>ractically btdong 
to the desert zoijt*, but does not include arid portions of 
the basins of the Nile and Niger, in whicli tlu^ (Irainage is 
at most intermittent, and whicli might with reason bo 
ineduded in the Sahara. The area would thus be brought 
uj) to at least 3J million s(]uari? mil(!.s. 

Although some a<lditions to our knowledge of the Sahara 
by exploration were made within the last dozen yt*ars of tlie 
19th century, the mo.st valuable results havi* been obtained 
by the study of material already available, which has thrown 
considerable light on the physical history of tin* )‘i!gion.^ 
An admirable investigation of this, and siimmary of our 
knowledge of Saharan geography in all its }isj>ects, was 
publishotl in 1893 by M. Henri SchirnitM-, whose conclu- 
sions may be briefly summarized here. .M. Schirmer con- 
tests the idea that the desert niiture of the Sahara has 
Ix^on acquired within comparatively modern tiiiuvs, showing 
that it is due to forces which have Viecii at work for ag(‘s 
in the region in question, although, as in all deserts, the 
dryness is probably j)rogre.ssivcly increasing. Tin? ]»rimary 
cause is to bo sought in tlie existing distributiem land 
and Hoa, the great land mass of North Africa causing an 
outflow of air in all directions (and conseijuont a)>s(Mico of 
rain) in winter, and an indraught in summer, when the 
surface is intensely heated and the relative humidity of 
the atmosphere be(!omes .so small that condensatiem is all 

^ M. de l.a]>parciit lias called iiitciition to a niariiK* lossil ol ( rctac.t'oiis 
age brought homo by Montcil from the ooiitral S.'iliarn, as indicHting 
that ill Cretaceous times that region was covered by the hcjv, and so 
modifying current views as to its geological history (see Ac. (*V' 07 r., 
1901). 
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but impossible. To this must l)e added that the vicinity 
of the comj.iaratively cool Mediterranean in the north 
accentuates the force of the 'winds from that direction, 
which, blowing as they do towards a lower latitude, are 
in their very nature dry winds. The infiuerico of nioun- , 
tain ranges, such as the Atlas, round the border of the 
desert, is thus but a subordinate cause of the latter’s 
dryness, which would j>robably bo little diminished did 
the Atlas not exist. This dryness reacts again on the 
temperature conditions of the Hahara, accentuating both 
the daily and annual variation. The intense heat of the 
days is coini)eusatod by the (!old of the nights, so that the 
mean annual temperature is not excessive. The difference 
iKJtween the mean temperature of the hottest and coldest 
month has been found to bo as high as 45“ F., and the 
extreme ranges at least 90“ F., maxima of 112“ and over 
having been frequently observed. As a result of the 
(jxtreme dryness of the air, evaporation is excessive, and, 
being greater than the proeijutation, involves a pi’ogressive 
desiccation of the Sahara. This being tlio case, it is plain 
that any attem])t to improve the climatic conditions of the 
Sahara as a whole, which some have considered jiossible, can 
hardly meet witli real success. Much may, however, be done 
to modify local conditions, and fairly satisfactory results 
have been obtained within rocemt years, in the direction of 
fixing the duniss and covering them with a growth of vege- 
tation. Ex]»criment8 carried out at Ain 8efra, on the 
northern border of the desert, have shown that by protect- 
ing the sand from the action of the wind by a litter of alfa 
grass, time is given for the establishment of suitable trees, 
which include the tamarisk, acacia, eucalyptus, j^ickly jiear, 
peach, and asjKjn ix)i)hir, the last-named having proved 
the most cai»ablo of all of resisting the des(;rt conditions. 
Sucli planting ojierations can only })o carried out in favour- 
able localities, such tis valleys in 'U'hic^h a certain amount 
of water is available. Wide areas like the arid stony 
j)lateaux (Hamiiiada) must be abaiidone<l as hoi^eless, so 
that a <diange for the lK5tter in the general atmospheric 
conditions of the Sahara is certainly not to bo looked for. 

Our knowhMlg(3 of the history and mutual relations of 
the races who inhabit the Sahara is still very iinjK^rfect, 
but the facts have been well summarized by M. Schirmer. 
The attempts made by many explorers aud w riters to trace 
in certain of the existing inhabitants the remnants of an 
alx)rigiiial race of negro aftinitics, which inhabited the 
Sahara before the arrival of the Berbers and Arabs, is, ho 
shows, not justified by the facts at our disjK)sal. That 
negro influence is to be seen in various parts is undeniable, 
but it can be shown U) date from a much more recent 
period than has been supposed. The ceiinexion bctw'ecn 
many of the place-names in Fezzan and tlie language 
of Bornu is attributable, c.r/., to the northward extension 
of the iiilluence of the Bornu-Kanem empire between the 
11th and 14th centuries of our era. The allusions by 
classical writers to yKtluopians as inhabitants of tlie 
Sahara i)rove little, in view of the very vague and general 
meaning attached to the word by many ancient authorities. 
The physical characters, and esj^ially the dark colour, of 
many of the Saharan po])ulation8 is ajqiarentJy a stronger 
arguin('!nt, but oven this is callable of another explanation. 
Caravans of negro slaves have from time immemorial 
passed northwards along the main desert routes, and 
it is just in the oases on these that the dark element 
in the population is chiefly found. It may therefore bo 
attributed to the intermarriage of the original lighter 
inhabitants of the oases with such slaves. The Tebu or 
Teda, once thought to be almost pure negro, who inhabit 
the oast-central portion of the desert, proved, when 
examined by Nachtigal in Tibosti, where they are found 
in greatest purity, to be a superior race with well-formed 
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features and figures, of a light or dark bronze rather than 
black. Their language is related to that of the Kanur in 
Bornu, but it appears that these have derived theirs from 
the Tebu, not Tebu from tlie Kanur. Physically, the 
Tebu appear to resemble somewhat the Tuareg, their 
western neighbours, but their true affinities have so far 
remained unsolved. 

Tlie chief centres of population in the Sahara are, firstly, the 
oases, which occupy jiositions where the underground water makes 
its way to the surface or is readily reached by boring ; and, secondly, 
certain mountainous districts where the atmospheric moisture is 
condensed, and a moderate rainfall is the result. Except in the 
south of Algeria, where cultivation lias been extended by means 
of artesian wells, the condition of tlic Sahara oases is far from 
prosperous. A feeling of insecurity has been engendered by the 
marauding habits of the nomad tribes ; cultivation has become 
more restricted ; and the decline of the caravan trade lias brought 
ruin to certain centres, such as Mursuk. The most important are 
the oases of the Tuat region, especially Insalah ; those of Rhatand 
Ghadanies, on the route from Tripoli to Zinder ; and of Eul'ra, in 
eastern Sahara. Tlie various confederations of the Tuareg, in 
central Sahara, are grouped round hilly districts, which serve 
them as refuges from their enemies. The most important are the 
Awelliniidcii, on the left bank of the Middle Niger ; and the Eel-Ui, 
groiqiod around the mountainous districts of Air or Azben ; the 
two northern confederaiions, those of the Aliaggar and Azjer, being 
less i)owcrful. The chief centre of the former seems to bo the 
mountainous district of Aderar or Adghag (not to ho confounded 
with Adrar in western Sahara), which lies north of the Middle Niger, 
hut has not yet been visited by any European. Much informa- 
tion respecting the present state of the confederation was, however, 
obtainco. during the voyage down the Niger, in 18^6, of Lieutenant 
Hourst, who was much struck with its powerful organization under 
the chief Madidu. The Eel-Ui of Air have not maintained the 
purity of their race to the same extent as other divisions of the 
Tuareg, showing some signs of mixture with a negroid race, which 
is still to be found in the country as the result of former relations 
with Hausa and Songhai stocks. Tlie residcni'e of tlio sultan is 
at Agados, which has some importance as a lialtiugqilace of 
caravans, though less than formerly. "NVlicu visited by M. 
Foiireau in 1899, more tlian half of its area, which is cousirlerahle, 
was found to bo occupied by riiinerl houses. Those still intact 
are built of mud, some having an tijiper storey. A few houses 
of a hotter style belong to merchants of Tuat or Tripoli. Tlie 
sultan’s resideuco, however, has architectural merit, being a 
massive two-storeyed structure pierced with small windows. The 
mosque, with its minaret in the form of a truncated pyramid, still 
remains as in Barth’s time. Tlie country reiieives a fair amount 
of rain during the summer, and the valleys ure green and dotted 
over with trees of the mimosa class. Little of the land is, 
however, cultivated. 

Other numiitainous districts in which a certain amount of rain 
falls regularly, and whicli contain a pojnjlatioii above the average, for 
the Sahara, arc Tihesti and Borku, in the cast centre, and Adrar, in 
the W'est. Tibesti, which, as already stated, is peopled by the 
Tebu race, lies on the lino of elevation, with a core of crystalline 
and volcanic rocks, which traverses central Sahara from south- 
east to north-west. In the mountain group of Tarso it ri.ses to an 
average height of some 7000 lect, the volcanic cone of Tusside 
jirobahly apjiroaching 8000 feet. The slopes are hare and rocky, 
the summer rains running off quickly by the beds of watercourses 
which traverse the valleys. The occupation of the inhabitants is 
mainly pastoral. Borku lies to the south-east, in ])art on the 
same lino of heights, and is also inliabilcd by the Tebu, hut the 
extent of inhabited country is smaller. Adrar is still inqierfectly 
known, the attempts made by travellers to reach it having met 
with little Buocoss. In 1900 the oasis of Atar, on the western 
borders of the country, was reached by M. Blancket. It has a 
permanent population of 2000, but is described as a wretched 
Rl)ot The other centre.s are Shingeti, Wadan, and Ujoft, Shingeti 
being the chief cunimcrcial centre, whence caravans take to St 
Louis gold-dust, ostrich feathers, and dates. A considerable trade 
is also done in salt from the sebkha of Ijil, in the north-west. 
Adrar occupies the most elevated part of a plateau wliich cmls 
westwards in a steep escarjiinent and falls to tlie east in a succes- 
sion of steps. 

During the last two decades of the 19th century considerable 
changes liavo come over tlie commercial and political relations 
of the Saharan populations, even apart from the attempted 
extension of European influence over that region, to wriich 
reference will shortly l>e made. Tlie most important fact is with- 
out doubt the great imrietus which the Senussi movement has 
received during that period, especially in eastern Sahara. The 
chief centre of this powerful and fanatical sect is now at Kufra, on 
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the northern border of the Libyan desert, while the old focus 
of Senussism Jarabub now servos as a kind of university fur its 
adherents. One of the main doctrines of the sect is that of emi- 
gration irom infidel countries, under the influence of which new 
centres are coming into prominence and new routes being oitenod, 
while the ouasi-masonie brotherhood of the members facilitates 
intercourse between widely-distaut districts. This movement lias 
been one out of several causes which have brought into prominence 
the desert routes between Wadai in the south and Jalo and 
Benghazi in the north, which has to some extent Kujicrsedctl some 
of the older caravan routes across the Sahara. Other causes have 
tended to reduce the importance of these. The long ostablislicd 
route from Darfur to the Kharjah and Dakliilah oases has fallen 
into entire disuse since the closing of eastern Sudan by the 
Mabdist troubles, though with Ihe cessation of these it may possibly 
again acq^uiro importance. Again, the route from Kuka in Borim 
to Tripoli, by Mur/.uk, which had been for some time sinking in 
importance, has now practicdlly fallen into disuse, largely in 
oonscquoiicc of the political troubles in Bornu since its conquest 
by the adventurer Itabah. The next in order towards the west 
of the groat trade routes — that loading from Triitoli vid Ghadamos 
and Kliat, to Zindcr, Kano, and other great centres of the Hausa 
States— has up to the present maintained its importance, but with 
the opening of trade from the side of the Niger may bo cxjiected 
in time to decline. Tliis has already been the fate to some extent 
of the routes across western Sahara to Timbuktu, owiii^ to the 
opening up of a route from Medina on the Senegal rid Nioro to 
the Upper Niger, by whicli European goods now make their way 
to western Sudan. The old route will, how'ever, retain some of 
its importance on account of the salt trade from the Sahara, which 
still centres at Timbuktu. 

The extension of French influence over central and western 
Sahara, so long a desidcratutn on the ]iart of that nation, has of 
late years made a decided advance. The work of French pioneers 
to the south of Algeria was recognized in 1890 by the Anglo- 
French agreement, wdiich assigned to Franco the whole central 
Sahara from Algeria to a lino from Suy on the Niger to Lake 
Chad ; and this was soon followed (1892) by Monteil’s great journey 
from Senegal to Lake Chad and across the dcs<M-t to Tripoli. Tho 
southern limit of tho territory was, however, not strictly deftiied 
until 1898, wlion a now agreement gave to France a rectangnlar 
block south of the lino mentioned, including the iuqiortant frontier 
town of Zinder. To tho north-east and east the boundary of the 
French sphere was defined, by the 8U]»plementary decjlaratiou of 
1899, as running south-east, from the interseetioii of tho Troj»i<! 
of CaiKJor with 16' E., until it meets the meridian of 21'" E., 
following tliis south to the frontier of Darfur. French Sahara 
is thus connected with French Sudan in the south-west, and with 
the Coiigo-Shari territories on the south-east. On tho W'est, 
where S[iairi claimed tho Sahara coast hetwoen Capes Blanco 
and Bojador, tlie interior frontier was defined liy the Fratico- 
Sfianish agreement of 1900, being so drawn as to leave to France the 
whole of tlie country of Adrar, the boundary north of tho tropic 
being the 12tli meridian east of Greenwich. French authority 
has been established over a small part only of tho vast area 
included within the above boundaries. South of Algeria miliUry 
posts have been gradually jmslied into the desert, El Golea being 
until 1900 the farthest point whieb acknowhidged French rule. 
The great desideratum was tho opening up of a route to the Sudan 
which might in time divert tho trade from Tripoli to Algeria, but 
all attempts long proved fruitless, owing to the dangerous 
character of the tribes by which the way was infc.ste<l. In 1880 
Lieutenant Palat was murdered a little south of Giirara, and in 
1889 tho same fate befell Ciinillo Douls in Tidikclt (Tuat) in his 
attempt to reacli Timbuktu from the north. In 1890 F. Fourean — 
who ill 1883 had undertaken a lirst journey of exploration .south of 
Wargla— -reached the Tsidemaj^t plateau in 28'’ N., and in 1892-93 
came the first of his long scries of expeditions undertaken with a 
view of penetrating the country of the Azjer Tuanjg, tho powerful 
confederacy which lay mi the route to Air and liake Chad, never 
traversed in its entirety by a Eurofiean. Tho borders of their 
country” were reached in the same year by M. M<Sry, and in 1894 
by D’Attaiioux, w'hile in 1895-96 M. Fourean did valuable work in 
the Erg region south of Tunis, between Tuggurt and Cliadamcs. 
But all efforts to obtain a passage were unavailing until in 1898-99 
this indefatigable traveller, aceonqianied by an esimrt of trooj»s 
under Major Lamy, at la.st attained liis object, finally reaching 
Zinder, the important trade centre on the borders of the Sudan, on 
2nd November 1899. 

The important section of M. Fourean *h route licgnn nt Ain 
El-Hajaj, in about 264*" N., immediately beyond wbiuh the frowning 
massif of Tiiidcsaet bad to be crossed by a most diflicult route 
among a chaos of rocks and ravines, the geological foniiation being 
principally sandstone. After descending the southern escarpment 
of the “ Tassili,” the expedition cro8.sed a inonntaiiious region named 
Anahef, comiioaed of auartz and granite, through which the line 
of partition between tuo basins of the Mediterranean and Atlantic 
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was found to run. Beyond this the route lay across the wide 
plain of quartz gravel, strewn with blocks of granite, known to the 
Tuareg as Tiniri, to tho W'cll of lii-Azaua, beyond which a march 
of eleven day.s, with a w’atcr-supply at one point only, led to tho 
first village of Air, wlicj-e the Tuareg proved hostile. Agadcs, tho 
capital of Air, was reached by a march through ditliculi mountains, 
with vall/sys which gradually opened into a wide i»laiii. From 
Agades to Zinder the route lay, first, through the bare and arid <lis- 
tnet of Azauak ; next, through the bush -covered T^ama, a district 
aboimdiiig in game ; and, lastly, through the culttvated country of 
Damergliu. Zinder had only once before been readied by Avay of 
Air— by BaHli’s ex]>edition in 1850. It was now occupied by a 
French garrison, establi.s]icd by the expedition from the Niger 
under Lieutenant Joalland, who had thus retrieved the disasters of 
the two jirevioiis expeditions by this route, the lir.st under Caze- 
niajou, tlie second under Vou'lct and Ciiauoine. M. Foureau’s 
farther route round I^ako Chad and south to tho Congo does not 
conic within the scope, of the present article. 

M. Foureau’s achievement was quickly followed by increased 
political activity of tho French in ihe Sahara south of Algeria, where, 
in addition to the w'ork of explorers already mentioned, surveys liad 
been carried by French ofiicers (especially Captains (lenmiiii and 
1^{>cmne in 1898) as far as the important ee.iitre of Insulah, the 
position of which hod, as a result, been shifted some tw’onty-fivo 
miles oast of its former ]H>sition on our maiis, being fouml to lie 
in 16' E., 20" 17' 30" N. Early in 1900 M. Flamand, who had 
been entrusted with a sifiimtiiic mission to the Timt oasc.s, came 
into collision wdtli the natives, and Jnsalah was occupied by the 
military escort which acconipaiiied him. This w'as quickly 
followed by the occiqiation of Tuat, and, later, by that of Igli, a 
position of some importance, as securing the communications with 
Tuat and the region to the south. As, however, it lies we.st of 
the southward coiitimiation of the frontier of Algeria with Morocco, 
its occupation did not pass without protests on the ]>art of the 
Moorish authorities, hut these arc little likely to stem the tide 
of French expansion in tliis region. Simultaneously with these 
<* vents, an atteiiqit wa.s made to pave the way for tlie ostahlislinient 
of French infiuonce in we.slern Sahara by tho expedition of 
M. Blaiichot to Adrar, which had not been visiteci since tho 
middle of the 19th century. It r<‘turned in Sejitciiiher 1900, only 
partially successful, M. Blanehei and lii.s com]>anions having been 
detained for smiio time as virtual prisoners on the borders of 
Adrar. The leader almcwt ininiediatoly siKuaimhcd to fever. 

Tho ho])e of an eventual commemial exploitation of tho Sahara 
rests mainly on the possilJe existence of mineral wealth, of w'liicli 
nothing is yet knowMi. For the supply of easy communication 
hctw'ccii Algeria and the Sudan the construction of a railway across 
the desert lias found many udvocatc.s, though others liave con- 
sidered tho idea imjiratsticahle ami useless, pointing out that siicli 
a route could not hope to compete with the shorter and more 
natural outlets from tho Sudan to tho south and west. Two prin- 
cii>al routes have hcoii suggested, the one, recommended esjiecially 
by M. Leroy-l5eaulieu, taking an easterly line from Biskra tliroiigli 
AVargla to Air (Agailcs) and Zinder generally, the rente followed 
by Fouroau ; tlie other, of which M. liaforrierc is an advocate, 
starting from the terminus of one of the more w'e.stcrly railway.s 
alrt»idy existing — jircfcrably that ojioned early in 1900 to Jenien- 
bu-Rczg — and reaching TimbukLu vid Igli ami the Tuat oases. 
A third suggested route is one fioni Igli to tin* Seijfgal, still 
farther west. Fending the jiossihle ndontioii of any such scheme, 
it has been suggested that a tclcgra]»li line by one of these routes 
would do good service, wdiilo the cstahlishmcni of a regular (caravan 
service is also advocated. 

ArTnoiiiTiK,s. — Scni iiMEu. Lr Sahara, I’aris, 1 893. - Vuii.LOT. 
T/ Exploration da Sahara. Paris, 1895.— Montf.il. 1>c Samt- 
Loais d Tripoli. Paris, 1895.— Fourkatt. ITAhjer aa Cowjo 
par le. Tvlmd. Paris, 1902.— Pisivat-De-sciianel. “ Peut-on 
reboiser le. Sahara ? ” Scir.ntif. 1896. — Sohirmkr. “ L’Adrar 
des Aou^liinmideii," Gvnfjr. 1898. — iSoui.kvuk. “ Re-.ssoiircc8 
minicres dll S.,’’ Ilcv. Seintfif. 1899.- ' Flamand. “Mission an 
Tidikelt,” La Geogr. vol. i., 1900, and A7tn. GMhjt. 1!»00. -De- 
IIKIMH. “ La Mission Paul Blancliet,” An%. Gdogr. 1900. — Vas('0. 
“ L’ Occupation du 'Pouat,” Jlcr. Fran^aiac. 1901. And, on rail- 
way question, Ho.N^OKiii. Le. TrausMharlen. Paris, 1901 ; DrroN- 
(UIKL in AVe. Scienfif., 1899 ; LEiiov-BEAUMEU in Lul. Soc. 
Gdogr. Lyon, 1899 ; Bern A un in Quest. Viplom. et Colon., 
1899 ; Simian and Hugi.'ET in Lev. Sctcutif., 1901. (e. he) 

Sfthstrftnpury a (U't}' and district of Jlritisli Tiidia 
in the Mcorut division of tlio North-West (in i Provinces. 
The city is situated on a stroani callccl tin; Daniaula Nadi, 
907 feet abovo tho sea, and 1011 iiiilos nortJi-wu.‘st from 
Calcutta by rail. Popiihition (1891), 6.3,194 ; (1901), 
63,850, of wlioni more than half arc. Maliomiiiedans. 
The muixicijial income in 1897-98 was Its. 57, 253, mostly 
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derived from octroi, and the incidence of taxation was 
K.0.r2.8 jjer head. The death-rate in 1897 was 35 jier 
thousand. It is an important junction of the North- 
Western with the Oudh and Rohilkhand Railway, and 
point of departure by road for Mussoorie. The Govern- 
ment botanical gardens were established in 1817. There 
are two high schools, and seven printing-presses, issuing 
one vernacular newspaijer. The district of Sahabanpue 
has an area of 2242 square miles. Population (1881), 
979,544; (1891), 1,001,280; (1901), 1,046,412, showing 
an increase of 2 ]>cr cent, in the earlier and 4 jjer cent, in 
the later decade. 

Tlie laud revenn« and rates are Rs. 18,69,282, the incidence of 
assesKment hein^; R.1.8.-1 i»or aero; cultivated area (1897-98) 
739,6.01 acres, of whujh 188,983 were irrigated, including 122,642 
from (iovcrnincnt cauals ; numher of police, 26.'i() ; vernacular 
scliools, with 4605 pupils; registered death-rato (1897), 
.35*6 pci‘ thdiiHaniJ. The principal crops are wheat, rice, pulse, 
maize, 8ugar-(‘ane, and cotton. 

Saidapet, a town of British India, administrative 
heailijuart(srs of the CJhingleput district of Madras ; station 
on the South Indian Railway, 5 miles .south-west of Madnis 
city by rail, from which it is separaUsd by a line of tanks. 
Population (1881), 4917; (1891), 5702. There is a 
Government college of agriculture, with museum, cliemical 
laborfitory, and veterinary hos[)ital. The model farm, 
established in 1805, is now attached to the <;ollege. The 
Government teachers’ college, with 46 students in 1898, 
has a hostel or boarding-house for Brahmans, o|»ened in 
1897. 7’he high school, uscjd as a jiractisirig school, had 
303 jmpils in 1898. 

SftlCOfl^ cajiital of French Tndo-China, on the right 
bank of the river Saigon, about 8 miles from its junction 
with the Donnai, 34 miles from the .sea. Before the 
Frcmcli (‘oiiqucst, Saigon, then known as Gia dlnh-thanlt, 
was tlie caiutal of Lower C^^ochiu - China, wliich consisted 
of the “six southern j>rovinces,” and constituted a vice- 
royalty nndcT the goviu'nment of a kinMuoe, The popula- 
tion, which at the time of the French occupation ditl not 
excetjd 5000 or 6000 inhabitants, rose in 1882 to 13,348, 
and in 1896 to 44,764 of whom 3258 were Kuroi)eans 
or namely, nationalized persons, and 41,506 

Asiatics. Of these latter, 25,411 were Annamese, 13,801 
Cliinese, and the remainder Asiatic foreigners. The town 
covers an area of 1730 acre.s. It is enclosed in an irregular 
tra]»ezium, formed ])y the river Saigon on the east, the 
Chinese Arroyo on the south, and the canal on the west. 
The streets are wide and sti aight, rnniiing in parallel lines 
or united at right angles. Double rows of trees give shade 
in all the strc<?ts and boulevards. All public offices are 
situated in the upper i)art of the town. The floating- 
dock, sunk several years ago, is furnished with a repairing- 
dock in which vessels of the largest size can be 
accommodateil. The movement of the }K)rt in 1898 
was as follow^s: 598 arrivals, 579 de])artures, representing 
731,368 tons entering and 729,781 clearing. In the same 
year Froncli vessels nuule 444 entries and departures, 
carrying 609,008 tons; British vessels, 310, carrying 
426,040 tons (an increase on 1897 of 61 entries and 
dejiartures and 65,555 tons) ; German vessels, 279, carry- 
ing 314,939 tons (a decrease on 1897 of 32 entries and 
departures and 45,545 tons) ; Ja;^)aneso vessels 42 entries 
and departures, with 67,580 ton.s. The arsenal of Saigon 
occupie^j an area of 55 acres. The town is lighted by gas 
and electricity. Its water-supply is secured by a filtering- 
basin, which yields 16,000 cubic metres daily. Three 
great banks are established in Saigon : the Bank of Indo- 
China, the Ilotlg Kong and Shanghai Banking Coqx»ra- 
tion, and the Chartei^ Bank of India, Australia, and 
China. The Messageries Maritimes and the Messageries 
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Fluvialcs have their headquarters at Saigon. The chan- 
nels of the river Saigon ^twoon the town and the sea 
have been dredged, widened, and rendered available at all 
times. At a distance of 3^ mile.s from Saigon, to which 
it is united by a railway, lies Cholon, or Cholen, “the 
great market,” the largest commercial town of Cochin- 
China. Its population is almost entirely Asiatic, and has 
more than trebled since 1885. In that year it had only 
40,000 inhabitants; in 1901 it numbered about 127,000, 
among whom wore a smaller proportion of Chinese than 
formerly. There are 41,500 Chinese in Cholon, 80,061 
Annamese, 135 French, and 15 nationalized ; the remainder 
consists of Cambodians and Asiatic foreigners. During 
the rice season tlie to^ n is visited by a floating population 
of more than 20,000 jKsrsons, Cholon is traversed by 
two railways. The Chinese Arroyo is frequented by in- 
numerable boats. Cholon is administered by a municipal 
council, composed of Frencli, Annamese, and Chinese 
traders. An administrator of native business, nominated 
by the governor, fills the office of mayor. The rice trade 
is the iciadiug industry. Tlie rice is treated in seven 
immense steam mills (the husks being used as fuel), which 
daily treat 96,400 )>icul8 of paddy (the mill j)icul weighs 
68 kilogrammes), yielding 44,000 piculs of rice cargo and 
24,200 piculs of white rice. There arc also, in Saigon, 
co 2 ^]x;r foundries, 2)otterics, and marqueterie works. 

(j. M. A. m L.) 

8t AlbfitnSy a city, niunici)>al borough, and market 
town ill tlie St Albans iiaiTiaineiitary division of Hertford- 
shire, England, 20 miles north-wt?st of London by rail. 
The renovation of the cjathedral by Sir Gilbert Scott w'as 
comi»leted by I^ord Griml horiie in 1894. Modern erections 
are a technical school, a hosjiital, and a liosi)ital for 
infections diseases. A public i>ark of 24 acres was (qiened 
in 1894, and a recreation ground in 1898. The industries 
include brush-making and letterpress and chromo-litho- 
grapliic iJi’inting. Area, 097 acres. Pojmlation (1891), 
12,898; (1901), 16,019. 

8t AlbftnSi a town of Yermont, U.S.A., capital 
of Franklin comity. It is in the north-western jiart 
of the state, 3 miles from Lak(i Champlain, and on 
liiK5s of the Central Vermont Railway, at an altitude 
of 390 feet. The surrounding country is largely devoted 
to dairy farming, and the town lias considerable trade in 
its jiroducts. It is the headquartt»rs of the Central Ver- 
mont Railway, and contains its car sliojis, ic. Pojmla- 
tion (1890), 7771; (1900), 6239, of whom 1201 were 
foreign-lxm. 

8t AndrOWSp a city, royal and parliamentary 
burgli (St Andrews group), and university towm of Fife, 
Scotland, on a bay of the German Ocean, 1 1 miles south- 
south-east of Dundee by rail. The increasing interest in 
golf, and the educational cnterjnise manifested by the 
university, liavc furthered the prosj^erity of the city. The 
golf links were acquired by the town in 1894, and an 
additional course w^as oi^ened in 1895. For the Roman 
Catholics an iron church w’as erected by the Marquis of 
Bute in 1885, The University College of Dxindee was in 
1890 affiliated to, and made to form 2 )art of, the university 
of St Andrews. This arrangement was set aside by the 
House of Lords in 1895, but a reaffiliation took place in 
1897. In 1887-88 a common dining-hall for the students 
w^as established ; in 1892 provision was made within 
the university for the instruction of women ; and for the 
board and residence of lady students a permanent building 
was opened in 1896. In 1889-90 a largo addition was 
made to tlie university library building, and to the south 
of the library new medical buildings, erected in the English 
Renaissance style, by the munificence of the Marquis of 
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Bute, were opened for classes in Octolier 1899. The 
annual number of matriculated students is over 400, 
including about 120 at University College, Dundee. 
The endowments of the university have Ijeen greatly 
increased through private liequests, the annual value of 
bursaries, scholarships, and prizes open for coinpetitiou 
being alK)Ut J£3000. Dr Donaldson became Princij)al 
in 1886 in succession to Tulloch, and Lord Balfour of 
Burleigh was installed as Chancellor in 1901. In addi- 
tion to the town-hall there is a largo volunteer hall, 
and a recreation hall with tennis courts. A new marine 
laboratory, erected by Dr C. H. Gatt}^, was oi»ened in 
1896, and a boys^ brigade hall was completed in 1900. 
Population of the royal and police burgh (1891), 6853 : 
(1901), 7621. 

Aitthouittks. — M ‘Lachlan. St Andrews, Us Historical Asso- 
ciations and Public Buildiwjs. Edinburgh, 1885. — D. Hay 
Fleming. The Martyrs and Confessors of St Am/rews, Cupar, 
1887 ; licgistcr of the Christum Congregation of St Amlrcws, 
1659-1600. Edinburgh (Scottisli Tliatory Soedety), 1889-90 ; 
Historical Notes ami Extracts concerning the Links of St Andrews. 
Cupar, 1893 . — Anduew Lano. St Andrews. London, 1893. — 
D. R. ICerii, St Andrews in 1045-46. London, 1895.— (1. Huhce. 
The Birds of St Andrews and Ncighhaurhood. Dundee, 1895. 
— James Maitland Anderson. The Heraldry of St Andrews 
University. Edinburgh, 1895 . — Annual Jlegister of St Andrews 
University. — D. Hay Elemino. Guide to St Andrews. 

8t Austcllf a parish and market-town, Cornwall, 
England, in the »St Austell parliamentary division of the 
county, 14 miles north-cast of Truro hy rail. Public rooms 
were erected in 1895 at a cost of £5000. Other imblic 
buildings are Liberal club (1890), Bible Christian chaj»el 
(1890), Y.M.C. Institution (1894), Bajitist chapel (1900), 
masonic hall (1900), and Exchange (1900). Bt Austell 
is the centre of tlie China (day (kaidin) district. Ab(Uit 
400,000 tons are annually despatched to the Potteries and 
Lancashire. The tin and cojiper mines of tlie district have 
added to the prosperity of the town. An extensive steam 
brewery was built in 1893. Piqmlation (1891), 11,377 ; 
(1901), 11,761. 

8t BeOSf a township and railway station in the 
Egrernont parliamentary division of Cumberland, England, 
on the coast, 4 miles soutli of Wluteljaven. The nunnery 
of St Bcga, founded about 650, vras succeeded in 1120 by 
a Benedictine priory, to which belonged the jiresent parish 
church, restored in 1855-58. St llees College, founded 
in 1816 for the theological education of Chundi of 
England students, was closed in 1897. Tlui free grammar 
school, founded 1583, is liberally endowed, and bias many 
8choIarshi[)s and exhi])itions. Area, 1814 acres. Po])ula- 
tion (1881), 1142; (1901), 1236. The ancient j>arisli 
inclucles Whitehaven. 

8alnt-Bon, Simone Arturo (1823-1892), 

Italian admiral, was born at C3ianib<5ry on 20th March 
1823. Leaving the Na val Academy in 1847, he attained 
the rank of commander in 1860, and that of vice-admiral 
in 1867. He took part in the Crimean war, distinguished 
himself in 1 860 at the sieges of Ancona, and was decorated 
for valour at tho siege of Gaeta. At the battle of Lissa, 
1866, his vessel, the Formidahile, forced the entrancjo 
of the port of San Gio?-gio and silenced tlio Austrian 
batteries, for which exploit ho received a gold modal. 
In 1873 he was elected deputy, and ajqKiinlod by Miri- 
ghetti to be minister of marine, in which ])osition he 
revolutionized the Italian navy. Insisting upon the need 
for large battleships with high powers of attack and 
defence, and capable of lighting as single units, he intro 
duced the colossal types of which the Fmlio and tho 
Dandolo were the earliest examples. Falling from jwwer 
with the Right in 1876, he resumed active service, but in 
1891 was again appointed minister erf marine. His death 
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on 26th November 1892, while still in office, j^rocludcd 
tho accomplisliment of his naval programme, but his name 
is still revered in Italy as that of the originator of the 
modern Italian Hoot. 

8t BriOUCf chief town of department Cotes du Norcl, 
France, 278 miles west-sou tli -west of Paris, on the railway 
from Paris to Brest. There are important iron and steel 
works, and wool-spinning and dyeing are flourishing 
industries. Its port is Le L^gu^, at the mouth of tho 
Gouet. Including coasting trade, the total movement in 
1900 was 84,517 tons. Nearly all tho foreign trade is 
witli England, from which tlui chief im])orts are metals 
and coal. Population (1881), 12,029; (1901), 22,198. 

St CftthStrineSf a city of Ontario, Canada, on the 
Welland canal and the Grand Trunk and St ('atharines 
and Niagara Central railways, 30 mibjs north-west (if 
Buffalo. The principal industrial esUiblislinieiits are the 
elcctric-car works, bicycle, saw, axis, and tranning factories, 
and flour-mills. It is in the midst of the tinest fruit- 
growing district of Canada. Ti has electric tramways. 
Imports (1900-01), $1,537,084. Po]ailation (1891), 
9170 ; (1901), 9910. 

St ChaiYlOndf town, arrondissement of St l^tionne, 
dc.partmi'ni of Loire, France, 8 miles cast-north-east of St 
Etienne by rail. The manufacture of lac.es of ev(‘ry variety 
lias grown by rapid strides throughout tho district of 
which St diamond is the cmitrc. Tlie. annual value of 
tho manufactured ]>rodiicts exc(‘C‘ds £900,000. There arc 
noted dye-works, and metallurgical maim factun‘s are \'ery 
extfmsivc. The naval and railway worksliojis employ 
a (ionsidurahle number of liauds. ]^^pulati(^n (1881), 
13,713; (1901) (comm.), 15,469. 

St Ch£irl08| a city of Missouri, U.S.A., capital iff 
St Charle.i county. It is on the north banlc of tho 
river Miasouri, 23 miles north-west of St T^ouis, and on 
tho Missouri, Kansas and Texas and the Wabash railways, 
in tho eastern ]>art of tlie state, at an altitude of G1 1 feet. 
The business portion is built in the bottom lands, si notch- 
ing along tho river, wliilo tho residential portion is on the 
face and summit of the cliffs. The city has flour-mills 
and elevators, tobacco factories, bniweries, and car works. 
Pojmlation (1890), 6101 ; (1900), 7982, of whom 966 
were foreign-born and 719 negroes. 

St Claudep chief town of arrondissement, depart- 
ment of Jura, France, 27 miles in direct lim* s(>iith-(‘ast of 
rjons-lo-Saiinier, with IcTiuinal station on tlu^ branch line 
from La (flusc, on tho railway from Bonrg to ( h-neva. Tlui 
town is situatiMl at an altitude of over 1300 feet, at the 
confluence of the Bi(^nn(^ and tlie Tacon ; the foruK*!* crossed 
hy a stone bridge, the latter by a susiMHision bridge. The 
cathedral of St Pierre, 13tli to lotli c(‘ntiiries, contains flue 
15th-century stalls and a ror(?dos of the same ]M;riod, 
St Claude has bi^eii noted, simu; the close of the Middle 
Ages, for its fancy articles in horn, torloise-slnJl, hard- 
wood, ivory, etc., Jind many tistablislnruHiis are speeijilly 
engaged in tho manufacture of briar-root jiipes. 1 )iainend 
(fitting and lapidary work, introdueed in J870, is a 
prosperous and expanding industry. Tho town tleriyes its 
name from a jieiiitent hisliop of Ikisaii^on who died in tlie 
12tli century in th(j monastery founded herci in tlitj 5th 
ccntuiy. Tlie monks subsequently ac<]uired (Mionnens jind 
almost indejKmdent judicial authority, and held tlmlr 
retainers in a state of wrfdom till thc^ Bevolution, ret using 
to relinquish th(?ir claims even when St CIjiiKh; was 
(constituted a bishopric in 1762. Voltain^ jihiaded the 
ciioso of tlic serfs, though unsuccessfully, hefoie the 
Parliament of Bosan^on, and in memory of his Sfjrvices a 
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statue was erected to him in 1887. Population (1881), 
7129; (1901), 10,449. 

St Cloudi a city of Minnesota, U.S.A., capital 
of Stearns county. It licjs on both banks of the river 
Mississippi, and on tlic Northern Pacific and the Great 
Northern railways, in the central i)art of the state, at 
an altitude of 1037 feet. Situated in a lumber region, 
it derives powder for its mills from the river. It has many 
lumber and flour mills and other manufactures of varied 
character. Population (1890), 7G86; (1900), 8063, of 
whom 1907 were foreign>l)orii. 

8t CroiXi West Indies. See St Thomas. 

8t CuneSTOndOy an incor[X)rated city of Hochelaga 
county, Quebec, Canada, on the north bank of the Lachine 
canal, adjoining the city limits of Montreal. It contains 
a college, convent, two schools, rolling mills, a sowing- 
machine factory, and brass foundry. Population (1891), 
9291; (1901), 10,912. 

8t DcniSi chief town of arrondissement, dextartrnent 
of Seine, Franco, 6 miles north of Paris (NOtre Dame), an 
important junction on the Northern Railway. Although 
at the head of an arrondissement, it is only a titular sub- 
prefecture, separate administration liaving been suppressed 
in tho dt^partment in 1880. Modern erections are an 
orphanage, founded and endowed in 1886, the monument 
commemorative of the Revolution, added to the publi<; 
statues in 1888, and the railw^ay station, 1897. The 
ancient notel-Diou was in 1888 converted into a hospital 
for aged men. Population (1891), 49,275; (1901), 
00,808. 

Stdizier, a town and railway station, arrondissement 
of Vasay, department of Hauto-Marno, France, 37 miles, 
in direct line, west-north-west of Chaumont, on tho Marne 
and the Marne and SaOne canal. There is a public library 
and museum. The town is a very important centre of 
the iron trade, with foundries of iron, steel, copper, and 
bronze, engineering works, &c. Population (1881), 8582 : 
(1900), 14,601. 

8t litlonn^i chief town of department of Loire, 
310 miles from Paris by rail. In respect of population 
it is the seventh town of France. It owes its importance 
to its rich coal basin and to the attendant industries. 
Ribbon weaving occupies 80,000 w^orkpiojfle (men and 
women) in St jfitienne and its environs, and goods are 
annually made to the value of £4,000,000, and even of 
£4,800,000 if the laces (boot and shoe, <kc.), for which St 
Chamond is tho centre of production, be included. Tho 
work is mainly done in small factories, electricity supply- 
ing the necessary motive power— 059 weaving factories 
being thus o|)eratod. The maiiufactiu:e of heavy iron 
goods occupies 10,000 w^orkmen, tho production at St 
iltienne, St Chamond, and Rive do Cior Uung valued at 
£3,200,000. Powerful steam hammers forgo the enormous 
quantities of steel needed for cannon, arinour-})lating, great 
locomotive wheels, <kc. Some 4000 workmen are occu- 
pied «in making nails, bolts, locks, wire, and agi’iciiltural 
implements. Goods of this class arc valued at £800,000 
a year. Mines occupy 15,000 men in the extraction of 
4,000,000 tons of coal, worth £2,000,000 annually. Ex- 
clusive of the national manufacture of arms, private 
factories make to the yearly value of £400,000. The 
glass industry in Rive de Gier, St ^Itienne, <kc., amounts 
to £400,000 per annum. The Company of the Loire 
for the supply of electricity distributes it for lighting 
or motive jK)wer to 23 communes in the neighbourhood 
of St Etienne. Population (1886), 103,229 ; (189C), 
120,300; (1901), 139,350. 
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I M Gall, a Swu» canton. It ranks officially and 
})olitically as the 14th canton, but in area it is the 6th; 
the total area being 779*3 square miles, of which 661*4 are 
reckoned as “productive ” — forests cover 149 square miles, 
vineyards 2*1, and arable or pasture land tho remaining 
610*3. In 1880 tho population was 209,719, and in 
1888 228,17'4, while in 1900 it was 250,286. The 
canton is practically only Gennan-speaking. In 1900 the 
canton had 321 inhabitants |X3r square mile. In 1900 
tho following towns in tho canton besides the city of St 
Gall had populations exceeding 5000 : — Tablat (12,590), 
Altstatton (8724), Straubonzoll (8090), Rorschach (9140), 
Gossan (6061), and Kirchberg (5026). Tho canton is 
divided into 15 administrative districts. In 1896 the 
number of “alps” or mountain pastures in the canton 
amounted to 304, capable of supporting 21,744 cows, and 
of an estimated capital value of 13,986,700 francs. The 
cantonal constitution dates from 1 890. The legislature is 
elected by tho “communes,” each “commune” of 1600 
inhabitants or less having the right to one member, and 
as many more as the divisor 1600 (or a fraction of 750 at 
tho least) justifies. For the election of tho 7 members of 
the Executive all the “communes” form but a single 
electoral circle. Proportional representation was rejected 
by a popular vote in 1893. The right of “facultative 
referendum” and “initiative” as to legislative projects 
can 1)0 exercised if 4000 vote for it, but 10,000 voices arc 
necessary for a demand for the revision of the cantonal 
constitution. In 1897 the State revenue of the canton 
was 4,217,913 francs (a rise of nearly 70 per cent, since 
1885), and the State exi)enditure 4,018,467 francs (a rise 
of over 70 J per cent, since 1885), while in 1898 there w^as 
a surplus of 132,013 francs. In 1897 the public debt 
was 22,400,000 francs. 

St Qall, the caj)ital of the above canton, 2208 feet 
above sea-level, 12 J miles by rail from its i)ort, Rorschach, 
on the Lake of Constance, and 49| miles from Zurich. 
Its iK)pulation was 21,204 in 1880 and 33,116 in 1900. 
Practically German is the only language 8i)oken, and the 
inhabitants, so far as creed is concerned, are about equally 
divided between tho Protestant and Roman Catholic 
Churches, though there are a few Jews. The archives of 
tho convents of St Gall and Pfafiers are in the Govern- 
ment offices (part of the old monastery), while the town 
library is rich in works relating to the Reformation. 

Autitoiutiks. — Baitmoautnku. Oeschichte d, schweiz. Freistaatea 
w. Kant. SI (/alien. 3 voIh. Zurich and Stuttgart, 1868-90. — 
St Oalliscfu' GeschiciUi’quelhn (original chronicles). Edited by 
Mryeu V. Knonait. 5 vols. St Call, 1870-81. MiUeil, z. 
raterldmiisch. Oeschichte (published by the Cant. Hist. Soc.). 
From 1861. — SciiNruER. l)ic Aipwirihschaft im Kant. St QalUn. 
Soleure, 1896. — Urkwtulentnich d. Ahtci St Gallm, Edited by 
Waktmann torigiiml documents up to, as yet, 1411). 

• (W. A. B. 0.) 

St Helena, an island possession of Great Britain, 
situated in the South Atlantic Ocean, in 15“ 65' S. and 
5“ 42' W. It is a Crown colony, administered by a 
governor and executive council consisting of three mem- 
l)ors. The climate is exceptionally healthy, being kept cool 
by the south-east trade wind and by the cold waters of 
the South Atlantic current. Farm and garden produce 
constitute the wdiole w^ealth of tho colony, and there is no 
trade except that connected with supplying provisions 
to the garrison and to ])assing ships. The prosperity 
of St ITelena was destroyed by the Suez Canal and 
the disuse of sailing vessels. The annual revenue is now 
not more than about one-third of its former amount. 
Custom duties are the chief item, and in 1898 amounted 
to less than £6000, against an average of £16,000 in tho 
three years preceding the opening of the Suez Canal. 
In 1900 they amounted to nearly £10,500 owing to the 
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presence of the Boer prisoners of war and of British 
troojM and sailors. There is practically no export trade, 
though a certain amount of specie is annually exported. 
The resident population in 1891 showed a decrease of 
14 per cent, from that of 1881, which in turn had been 
less by 23 per cent, than the figures of 1871. The civil 
population was in 1891, 3877, of whom 2000 lived in 
Jamestowm. The astimated population in 1900 was 
6316, inclusive of troops. There is telegraphic com- 
munication l3etween St Helena and Europe and South 
Africa, 

For history under the East India Company sco Extracts from Dm 
St Ifelena Eccordsfrom 1613 to 1833, Jumestovm, 1885 ; Historical 
Geography of the British Colonics, vol. iii., West Africa, 2ud ed., 
Oxford, 1900 ; and M. Danvers’ Mcport on the Hecords of the 
India Office, London, 1887. Sue also Itcport on the PreseiU PosU 
tion awl Prospects of the Agricultural Jtcsourcc^ of the Island of 
St Helena, by D. Morris (printed for tlie Colonial Office), 1884, 
and Colonial Iteports — Annual. 

8t HolonSf a municij)a1, county (1888), parlia- 
mentary borough, and market-town of Lancashire, Eng- 
land, 193 miles north-west of London by rail. A canal 
communicates witli the Mersey. Tlie borough was in 
1893 extended, and the enlarged borough constituted the 
township of St Helens. Modern erections are two Estab- 
lished churches, the Cowhjy schools, seven voluntary 
schools, public baths, an<l the Gamble Institute, erected 
and prcjsented by Sir David Gamble, Bart., for a 
technical school and library, costing about j£30,000, and 
educating some 2000 students. Victoria Park (36 acres) 
was opened in 1887, Thatto Heath Park (17 acres) in 
1890, Taylor Park (48 acres) in 1893, and three further 
reensation grounds, comprising in all 44 acres, in 1901. 
Besides St Helens hospital (1873) and Tlainhill county 
lunatic asylum, enlarged in 1886, th(*re are a Homan 
Catholic hospital (1884) and two isolation hospitals, 
one of which was extended in 1893, 1896, and 1898. 
Works for the disposal of the sewage, costing about 
£60,000, date from 1890. In 1891 tliere were 4845 
males and 573 females engaged in the manufacture of 
glass, 1748 p(^rsons in that of alkali, 4320 in coal-mining, 
and 538 in the manufacture of iron and steel. The 
municipal and county borough, as extendid, has an area 
of 7254 acres. Population (1891), 72,413; (1901), 
84,410. Previous to extension the municipal borough was 
coextensive with the parliamentary borough, which liad 
an area of 6558 acres. 

8t Heller. See Cjiannel Islands. 

8t Hen rip incor])orated city of llochclaga county, 
Quebec, Canada, 24 miles south-west of the centre of 
Montreal, on tlie north bank of the Lachine canal and on 
the Grand Trunk Hail way. It contains municipal build- 
ings, a college, and convent. The princi])al industrial 
establishments are sewing-machine, calico, shirt and collar, 
leather, confectionery, and rock-drill manufactories, rolling 
mill, tanneries, foundries, and one of the largest cotton 
mills in Canada. Pojmlation (1891), 13,413; (1901), 
21,192. 

8t Hyacinthe, a city and port of entry of 
Quebec, Canada, and capital of St Hyacinthe county, 29 
miles east-north-east of Montreal, on the left bank of the 
river Yamaska and on the Grand Trunk, Canadian Pacific, 
Intercolonial, and Quebec Southern railways. It is the 
seat of a Homan Catholic bishop, and contains a classical 
college, dairy school, a number of educational and char- 
itable institutions, and two monasteries. It has manu- 
factories of organs, leather, woollens, and agricultural 
implements. Population (1891), 7016; (1901), 9210. 
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8t Ififfbertp a town of Bavaria, Germany, in the 
Palatinate, 14 miles by rail west of Zwoibrucken, it lias 
coal-mines, iron-works, and manufacture of glass and 
machinery. Population (1885), 10,321 ; (1900), 14,048. 

8t IVCM^ a. municipal borough and market- town in 
tho St Ives parliamentary division of Cornwall, England, 
on St Ives Bay, 8 miles north-east of Penzance by rail. 
The works and property of St Ives harliour were in 1886 
vested in the corporation. Modern buildings are a pier 
and a free library. Tho old stone pier lias been repaired 
and lengthened. Area, 1019 acres. Population (1891), 
6094; (1901), 6697. 

8t ilohannp a town of Prussia, in the Hhine 
province. See SaarbrOcken. 

8t Johnp the capital of St John county, New Bruns- 
wick, the largest city in tho province, 275 miles from 
JIalihix by the Intercolonial Hailway, and 481 miles from 
Montreal by the Canadian Pacific Hailway, of which it is 
the Atlantic terminus, in 1889 the cities of St John and 
Portland were united under one governiiK^nt. Through 
its tlircct connexion with Montreal and the West, St John 
lias rapidly come into iivomincnce as the winter port of 
Canada. The city exi>endcd about $750,000 in providing 
terminal facilities, in the shai>o of wliarves, elevator, &c., 
on the west side of tho harbour. Tho winker j)ort trade 
opened in 1895-96, and has since steadily increased. 
Anotln‘r large grain elevator has been constructed at the 
deeji-water terminus of tho Intercolonial Hail way, where 
extensive wharf accommodation has also been provided by 
the Dominion Goviirnment, the two costing over $1,000,000. 
A largo tract of forest land, including a bi^autiful sheet of 
water called Lily Lake, just north of the city, has been 
secured for a pu})lic park, tlio natural l>eauti(\s of which 
aro being constantly improved. It has tho nucleus of a 
zoological garden. Through tho munificence of one of its 
lato citizens, St John lias a homo for incurables, $100,000 
having been l)cqueathed for that purpose. The most 
important modern buildings aro tho Intercolonial Hail way 
station, ojiera house, quarantine station, tho market build- 
ing, and liigh school, and a site has been selected for a 
(^aniogio library. The geology and natural history of 
the province are well rei^rescnted in the museum of the 
Natural History Society of New Brunswick, situated in 
tho market building. This collection includes the siiocimcns 
formerly in the mechanics’ institute. 

The city is governed hy a mayor and fifteen aldermen, thirteen 
of whom represent separate wurds and two the riiy at largo, but 
eaeh alderman is elected hy llm whole city. St John city and 
county return two mombers to tlie House of Commons, instead of 
three, as formerly. Tho following figures sliow tho condition of 
the coasting trade in 1901; — Steamers and sailing vessels, arrived, 
2620, tonnage 408,055, men 18,890 ; departed, 2790, tonnage 
.502,778, nieii 22,4^11. Tlie number of steamers and sailing vessels 
entering from liritish and foreign ports was 16GJ5 (608,227 tons); 
cleared, 1405 (478,013 tons). On the 31st December 1900 there 
wore 399 sailing sliijis and steamers (net tonnage 61,072) on the 
registry books ; of these, 08 were steamers, gro.ss tonnage 7504. In 
1900, 12 new vossids (410 tons) were Iniilt. In 1902 there were 153 
sidiools, attended ]»y 6947 pupils, 40 fdiurclies, 1 l>ank and 0 
braucli banks, and a good electric street railway. Tlic city i-. 
lighted by gas and electric light. In 1880 the eAports amounted 
to $3,249,718 ami tho inqmrts to $3,197,508. In 1890, export^ 
$3, .595, 877, imports $4,3.52,018; in 1901, exports $11,091,903, 
imports $4,623,134. Population (1881, including Portland), 
41,3;53 ; (1901), 40,711. 

8t ilohlli West Indies. Sec St Thomas. 

St JohnSf tho capital of New found land, sitnakcl 
on the oast coast of the island, in 47' .‘Id »>l and 
52* 40' 18" W., the seat of goviuTiniciit and tlie chief 
scajxirt and place of trade in tJie csihniy. Iroiii all 
records 8t Johns may fairly claim the distinction of 
being the earliest English settlement in Aj7ieri«*a. The 
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old city, built entirely of wood, was twice completely 
destroyed by the French, and twice (1816-17 and 1846) 
by lire. Half of the capital was again burnt down in 
1892. From all these disasters and, worse tlian all, the 
bank crash of 1894, »St Johns arose, better built and 
more ijrosjKjrous than ever. The town is well drained 
and its sanitary arrangements are fairly good. The 
main street is admirably ]»aved, and thei-e is an electric 
railway of the most modern construction. The railway 
across the island to Port aux llastiues has one tenuinus in 
the cast end of the town ; another in the western quarter, 
has a line station, whence a branch line connects with the 
main line, al>out 7 miles west. The English cathedral, 
an admirable. si»ecimen of Gothic architecture, is not yet 
c()Tn])U*te. Unfortunately i>art of the nave was burned, 
atid the central tower is unfinished. Tlie hotel accommoda- 
tion is (piite inadequate to the needs of the city. Tliere 
an? Htiveral good public halls, hhlucalion is puridy de- 
nominational. The colleges for the higher education are 
modern buildings; and the council of higher education, 
formed of all tlie denominations, has worked well Bt 
Johns is not an incorporated town. A municipal council 
was abolislicd after having iniu-cased the city debt to a 
million and a half dollars. The town is now govcrne<l by 
three commissioners appointed by the governor in council. 

St Johns, with its narrow ontraneo and snrroundinft hills, is a 
great natural fortress, the Gibraltar of North Aincric;a. As a 
nav'al base it would control the trade of the North Atlantic, which 
all passes within a short radius of Capo Race. Roth in the war 
of the Rfwohition and in tJiut of 1S12 St .rohns was the head- 
quarters of the Jhitish licet, and at one time tliu western end of 
the liaihour was filled up with Ainorican prizes. The forts are all 
dismantled and in decay ; but a very elaborate suivey of St Johns 
and the surrounding country has been made by the naval ollicers 
on the station, with a view to the fortification and defence of the 
]»oi t. Steamship lines run to Liverpool, New York, Halifax, N.S., 
tlic north and west coasts of the island, and Labrador. Local 
8tcanu‘rs in connexion with tlie railway also run on Placentia, 
Trinity, Hoiiavista, aiul Notre Dame Rays. Out of 399,852 tons 
of Rritish steam shipping entered in Newfoundland in tho year 
ending 30th June 1900, St Johns represented 213,367 tons. Tho 
total tonnage of sailing vessels entering and clearing trom the port 
was ill the same year 88,731 tons. Ninety per cent, of all duties 
collected are paid in the capital. Uji to tho liank crash of 1894, 
there were only local banks ; tlirec Canadian hanks have now 
estahlishcd hranche.s, ami the financial condition of tho city is 
to-day thoroughly sound. At tho <M!nsus of 1891 St Johns 
electoral district had 36,027, and tho city 29,007 inhabitants. 
Ry tho census of 1901 tho electoral district contained 39,994 
inhabitants, divided as regards religion as follows : — Churcli of 
England, 956C ; Kuiiian Catholic, 21,575 ; Mcttliodists, 6737 ; 
Preshyterians, 1062 ; Congregationalists, 412 ; Salvation Army, 
520 ; other dcuoniinatious, 122. The population of tho nniiiicipality 
was 30,486. 

8t JohnSi a town and port of entry of Quebec, 
Canada, and capital (^f St Johns county, 19 miles south- 
east of IMontreal by rail, on the bank of the river 
llichclicu and at the head of the Chambly canal. There 
are county buildings, head ofllce of the St Jolnis Bank, silk 
work.s. drain-pii>e and chinaware factories, jX)tttTie8, «fec. 
A large ex])ort trade in lumber, grain, and farm produce 
is carried on. Throe railways, tho Grand Trunk, Canadian 
J^acific, and Central Vermont, enter St Johns. Tmi)orts 
for the 3^ar 1900-01, $2,477,942, and exjwts, $2,709,172. 
Population (1891), 4722 ; (1901), 4030. 

St Johnsbury, a town of Vermont, U.S.A., capital 
of Caledonia county. It is on tho river Passumpsic, and 
on the St Johnsbury and Lake Champlain and the Boston 
and Maine railways, in the north-oastern part of the slate, 
at an altitude of 572 feet. The principal village bears the 
same name as the town, and has some prominence as a 
manufacturing place. Population (1890) of the town, 
6567 ; of the village, 3857 ; (1900) of the town, 7010; 
of tho village, 5666, of whom 1309 were foreign-bom. 
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8t JOMphf a city of Michi^n, U.S.A., capital of 
Berrien county. It is on Lake Michigan, at the mouth 
of the river St Joseph, and on the Vandalia and the 
Pere Marquette railways. Population (1890), 3733; 
(1900), 5155, of whom 1183 were foreign-bom and 103 
negroes. 

St ilOSOphp a city of Missouri, U.S.A., capital 
of Buchanan county. It is • situated in 39” 45' N., 
94" 53' W., on the east bank of the river Missouri, 
in the north-western part of the state, at an alti- 
tude of 825 feet. The city is divided into nine wards, 
is supplied with water by pumping from the Missouri, is 
sewered, and its streets are paved with brick or macadam- 
ized. It is one of tho most important railway points of 
the interior, since six railways enter the city, the Atchison, 
Topeka and Santa F6, the Chicago, Burlington and 
Quincy, tlio Chicago Great Western, the Chicago, Bock 
Island and Pacific, the Missouri Pacific, and the St 
Joseph and Grand Island. These make it a commercial 
centre of tho first inii)ortancc, and to its immense traffic 
by rail is to be added that i)y the river. Its manufac- 
tures, though not of so groat relative imj^rtance, are 
considerable. In 1900 there were 440 manufacturing 
establishments, with a total capital of $11,068,825; they 
employed 7429 hands, and their output was valued at 
$31,690,736. The chief items of i)roduction were 
slaughtering and meat-packing, valued at $19,009,332 ; 
clothing, $1,782,395; and bakery products, $1,327,470. 
In 1901 tho assessed valuation of real and personal pro- 
jKirty was $23,588,380, the net debt of the city was 
$1,655,140, and the rate of taxation was .$28*50 ]^r 
$1000. Population (1890), 52,324; (1900), 102,979; 
showing an extremely rapid growth. Of the i)opulation 
in 1900, 8424 were foreign-born and 6260 negroes. 

St Juili0n| a iowm, arrondissement of Ilochechouart, 
department of Haute-Vienno, Fi*ance, 18 miles in direct 
line west by north of Limoges, on the railway from Limoges 
to Angoulfime, and on the right bank of the A'ienne. 
Tho 12th-century church, a fine example of tho Koman 
Limousin style, contains a richly sculptured tomb of St 
J union, the 6th-century hermit, from whom the town 
takes its name ; and adjacent to the church is a canonical 
refectory of the 13th century. Another interesting edifice 
is the Gothic chapel of Notre Dame, with three naves, 
rebuilt by Louis XI., standing close to an ancient bridge 
over tho Vienne. The town, which ranks second in the 
department in i)opulation and industry, is noted for leather- 
dressing and the manufacture of gloves and straw’ ijai)er ; 
other considerable establishments are felt and clog works, 
and there are spinning, flour, and saw mills. Near the 
forest of Brigueil, 4 miles north-east of the town, are 
large i>orcclain works, one of the most important in the 
Limousin region. Population (1881), 5499; (1901), 
11,432. 

St Kitts, or St CHRisToniER, forming, with Nevis 
and Anguilla, ono of the presidencies of the colony of 
the Leeward Islands (British West Indies). Tho island is 
well watered, healthy, and fertile. The temperature varies 
from 67” to 89”. Tho rainfall for 1900 was 38*00 inches. 
The roads are good. Population (1881), 29,137 ; (1901), 
29,782. Basseterre, the capital, has a population of 
about 10,000. Sugar-growing is the sole staide industry. 
Revenue of tho presidency (1900), £39,904 ; expenditure, 
£43,964 ; public debt, £73,950. Primary education is 
by law compulsory. Most of the inhabitants are Pro- 
testants. The local legislative council of St Kitts-Nevis 
comprises ten official and ten unofficial members, all 
of w^hom are nominated by the representative of the Crown. 
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St LftWranCOa — The river St Lawrence, in 
North America, with the five fresh-water inland seas — 
Lakes Ontario, Erie, Huron, Michigan, and 8u}K?rior — that 
are linked to it, is one of the great river systems of the 
world. Its length, from the source of the river St 
Louis (which rises near the source of the river Mississippi 
and falls into the head of Lake Superior) to Capo Gaspe, 
where it empties into the Gulf of St Lawrence, is 2100 
miles. From the head of Lake Superior the lakes are 
navigable to Buffalo, at the foot of Lake Erie, a distance 
of 1023 miles, for vessels having a draught of from 17 
to 20 feet; from Buffalo to Montreal, 348 miles, the 
draught is limited by the capacity of tlio canals to 14 
feet; from Montreal to Quebec, ICO miles, the ship 
channel accommodates vessels with a drauglit of 27 J 
feet, rapidly being increased to 30 feet; IkjIow Quebec 
the river is navigable to vessels of any draught. The 
lakes, and the river to the point where it crosses the 
45th parallel of north latitude in its north-easterly courses, 
form the boundary-line between the Dominion of Caniwla 
on the north and the United Statt*s of America on the 
south; thence to the sea the river is wholly within 
Canadian territory. 

TIio population of th« states and provinces hordering on tlio 
St Lawrence system was estimated in 1899 to l>c 35, 000,000. In 
Pennsylvania and Ohio, south of Lake Erie, there are large coal- 
fields. Surrounding Lake Miehigiui, and west of Lake Sii))erior, 
arc vast grain-growing plains, and the prairies of the Canadian 
North-West are rapidly increasing the area and quantity of wdieiit 
grown ; while both north and south of Lake Suin^rior are tlie most 
extoiisivo iron mines in the 'worki, from whicii 18^ utillion t<»ns 
of ore were shi Piled in 1899. The natural highway for the ship- 
ment of all tliese products is the Great Lakes, and over theni coal 
is distributed westwards and grain and iron ore are (jonoentrated 
ejvstwards. The great quantity of coarse freights, that could only 
bo profitably carriexl long distances by water, Inis revolutionized 
the typo of vessel used for its trausijortatiou, making large steamers 
imperative, driving out sailing and small steam vessels, <*.onsoli- 
dating interests, and oheajieiiing methods. With every inercjiso 
in available draught, larger sliips have Im'Cu built to take advantage 
of it, and noiv the Imlk of the trade is doin? in steel .steamers of 
largo tonnage, many of which tow bargiis, also of large size. It 
is usual for the ves.sel.s iii the grain trade and in the iron-ore trade 
to make their up trijis cm[)ty ; hut in coiisequcneo of the lulmirahlo 
facilities provided at toniiinal points, they make very fast time, 
and carry freight very <;hoa])ly. The cost of I'rcight i»er ton-iiiilo 
fell from cent in 1887 to -rUv in 1898 ; in 1899 the 
rate rose again, because there were not sullieicnt ve.sscls tti handle, 
the freight ollbrod. The large shipping trade is assi.stcd by both 
the United States and Canadian Govorninents by a system of aids 
to navigation that very carehilly mark every channel and danger. 
In 1901 there were on the Great Lakes 437 United States and 191 
Canadian lighthouses; and on the river and gulf, 184 Canadian 
lights, including 11 lightships ; besides steam ft)g-alarms, gas and 
bell buoys, and buoys and beacons in great numbers. There are 
also lifc-K;iving stations at all dangerous points. 

Dulutli, at the liead of Ijakc Superior, has ra])idly developed 
into a harbour of gr(?at shifiping eajMicity. Other large iron-ore 
shipping ports on Lake Superior are Ashland, Two Harbours, 


Marquette, Superior. Fort William, at the mouth of the river 
Kaministiquia, Thunder Bay, is important as the most westoily point 
at which the Canadian Pacific Railway strikes the St Lawronee 
system, and is the outlet for much of the wheat of tlie Canadian 
North-West. There are largo elevators at this i)oiiit, and a lino of 
fine Tyne-built ]iaasengcr steamers runs to Owen Sound. Tliese, 
and a line of |»as8eiiger steamers running between Buflalo and 
Duluth, are e(j[ual in accommodation to transatlantic liners. 

The river St Mary, 66 miles long, is the only outlet of Luke 
SujMsrior. From Point Iroquois, which may be eoiisidered tlie foot 
of the lake to Sault Sto Mane, St Mary s Falls, or St Mary’s lUpid.s, 
as it is variously called, a di.stanee of 14 miles, thei e is a single 
eliannol, wdiich has been dredged by the United States Govern- 
ment to give a minimum width of 800 foet^ and a doptli of 23 foot at 
moan sbige water. Below the Sault, the nver, on its course to Lake 
Huron, expands into several lakes, and is divided by islands into 
numerous (uuitracted piasages. There are two navigated channels ; 
the older one, following tlie international boundary-line by way 
of Lake George, has a width of l.'»0 to 300 feet and denth of 17 
feet ; the other, some 12 miles shorter, an artificial clianiu*! dredged 
by the UniU‘d States Government iji their own territory, 1ms a 
minimum width of 300 feet and depth of 20 feet. 

Between Lake. Superior and Ijake Huron tliere is a fall of al»out 20 
fe<it, of whi(di the Sault, in a distanec of Iialf a mile, absorbs from 
18 to 19.i feet, the height varying as the lakes ehange in level. 
The enormous growth of inter-lake freight trafiie 1ms justilie.d tlie 
eoiistnietiou of three s«*T)arat-e locks, each nv«*re.omiiig the rajads 
by a single lift— two .side, by side on the United SLites, and one 
on the Canadian, side of tin* river. These loek.s. tlie. largest 
in the world, are all open to (^inadian and United States vessels 
alike, and are operated free from all t»ix(‘s or t(»lls on sliipping. 
The (Canadian ship canal, op<*ned to traffic on tlje 9tli Septemlier 
ISO.*!, W'as constructed tlirougli St Mary's island, on the noiili 
.side of the rapids, by the Canadian Government, at a eost. of 
l!i*3, US 1,227, to facilitate traffic and to seeuro to Canadian vessi'ls 
an entrance to Lake Superior without entering Uniteil States 
territory. The. canal is 5967 feet long between tlio extremities of 
the entrance 2 ‘icrs, has one lock 900 feet long, and 60 feet wide, 
with adejith on tlie sills at lowest known wafer-level of 20.1 feet. 
The ajiproaehes to the canal are dredged to 18 feet deep, and are 
wcdl Imoyci! and lighted.^ 

On tlio United States side of tlie river tlio Icngtli of the eaiinl 
islH mih‘s, the channel outside the locks having a varying width 
of 108 to COO feet, and dejitli of 25 feet. Tin* locks of 1866 
were ehm'd in 1886, to give )>hu'e to tlie Poe lock. The Weitzfd 
lock, opened to navigation 1st Sejitember 1881, was built south 
of the old locks, the axiproaeh being through tlie old canal. Its 
chamber is 61.6 feet long between lo(;k -gates, and 80 leet wide, 
nanxiwing to 60 feet at tlie, gates. The length of masonry walls 
is 717 feet, height 39^ feet, with 17 feet over mitre .sills at mean 
stage- of water. 

The Poe lock, Imilt Isjcauso the Weitzel l(M;k, large and fully 
equijijicd as it is, was inHutticioiit for the raiiidly-growiiig traffic. 
Avas ojiened on tlio 3rd August 1896 ; length between gates, 800 
feet ; width, 100 feet; Icngtli of masonry walls, 1100 fei^t ; height, 
43^ to 4.6 feet, witli 22 feet on mitre sills at mean stage of water. 

The canals are closed every winter, the average date of opening 
up to 1893 being 1st May, and <»f closing Ist December. The ]nes- 
.sure of busiiuiss since tliat time*, aideil po.ssil)]y by .some slight 
eliniatie. modification, has e.vtended the season, so that tlie average 
date of ojieniiig is now ten days earlier, and of closing twi'lve days 
later. The earlie.si ojiciiing was in 1898, on lltli April, and the 
latest closing in 1899, on the 20th December. The following table 
gives the average yearly eommeree for every five years since 1880, 
and serves to show the rapid iucreast* in freight growth - 


Slateiiirnt of iha Commerce through the several SavU Sle, Marie Canals^ averaged for every Fire years* 
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POB- 
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>>'heat. 
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OruiiiH. 
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1880 81 . 
188.6-89 . 
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1901 alone 

4,4.67 
7, ms 
11,96.6 
18,3.62 
20,041 

2,267,166 
4,901,10.6 
9, 912, .689 
18,4.61,447 
24,626,974 

34,607 

29,4.34 

24,009 

40,289 

59,663 

463,431 
1,398,441 
2,678,806 
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4,593,136 j 

681,726 
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8,319,699 

7,634,350 

5,435,601 

18,438,08.6 

34,87.6,971 

57,227,269 

52,812,636 

9.36,346 

1,21.3,815 

1,738,706 

23,349,134 

2-1,760,547 

81,966 
74,447 
87, .640 
164,426 
.658,041 

107,225 

175,726 

231,178 

282,1.66 

44.3,774 

1 

867,991) 
2,497,403 
4,9.39,909 
10,728,07.6 
18, 0(H), 618 



79,144 

197,60.6 

.610,482 

832,!w;H 

1,072,12) 



2,181,731 
.6. 1)1,297 
10.627,319 
19. 97) 
28, 103,065 


* Statistical Report of Lake Commerce passing through Canals, pnhlished annually by the U.S. Engineer ofllcer in ciiurge. 


The outlet of Lake Michigan, which is the only lake lying 
wholly in United States territory, is near the point where the river 
St Mary reaches Lake Huron. The level of Chicago, above Lake 
Michigan, is so slight that much difficulty arose in draining it. 
A drainage canal has consequently been constructed, 34 miles long, 
to divert the river Chicago, a small stream whie.h flowed into the 
lake, into the river Joliet, which flows into the Mississippi. Water 


was let into the drain in De**ember 1899. The eHlimab’d flow 
through it is 10,000 cubic feet p»er seeoml. It is nroposed to utilize 
this drainage (^nal as a .ship canal, to giv'c the ]akc.s a ireight out- 
let into the Gulf of Mexico. , , . Cl. • 

Lake Huron empties into Lake Erie tJirough tJie. river fc>t (.lair, 

* Report of Deportment of llailways aud t'anals, 189!\ pp. 10 and 31. 
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Lake St Clair, and the river Detroit. On these connecting waters 
are several important manufacturing and shipping towns, and 
through this chain passes nearly all the traffic of the lakes, both that 
to and from Lake Michigan ports, and also ifgit of Lake Superior. 
It is estimated that the tonnage of a single short seiison of naviga- 
tion exceeds in the aggregate 40, 000, 000 tons. Extensive dredging 
and embankment works Jiave been carried on by the United States 
Government in Lake St Clair and tlie river Detroit, and a 20-feet 
channel now exists, which is being constantly improved. 

The Grand Trunk Railway opened in 1891 a single-track tunnel 
under the river St Clair, from Sarnia to Port Huron, the only tunnel 
under tlie river St lAwrenco. It is 6026 feet long, a cylinder 20 
feet in diameter, lined w’ith cast iron in flanged sections. 

From Bulfalo, at tlie foot of Lake Erie, the river Niagara runs 
northwards 36 miles into Lake Ontario. Niagara Falls are 23 
miles below Bulfalo. The river is spanned by live important 
railway and tramway bridges. 

To overcome the diflereiico of 327 feet in level between Lakes 
Erie and Ontario, the Welland canal, accommodating vessels of 
2r)r) feet in length, with a draught of 14 feet, was built, and is main- 
tained, by Canada. 

The Murray (iaiial, opened for traffic on 14th April 1890, extends 
from Pres([ii'ile Bay, on the north shore of Lake Ontario, a distance 
of 6i miles, to the headwaters of the Bay of Quinto, and enables 
vessels to avoid the open lake navigation. It is 11 feet deep below 
the lowest lake level, and has no locks. 

Trent canal is a term apjdiod to a series of water stretches in the 
interior of Ontario which are ultimately designed to connect Lake 
Huron witli Lake Ontario. At Potorboro a liydraulic balance- 
lock, with a lift of feet, 140 feet in length and 33 feet clear 
in width, allowing a draught of 8 feet, has been constructed. The 
ordinary locks are 1 34 by 33 feeL with a draught of 6 feet. When 
the whole route of 200 miles is completed, there will not bo more 
than 15 miles of actual canal, the remaining portion of the Avater- 
way being through lakes and rivers. 

The name St Lawrence is first apjilied to the river whore it leaves 
Lake Ontario at Kingston. The (finals on tlic St Lawrence have 
been enlarged to the ca])acity of the W^cllarid and Lachino canals, 
the system having been o[)ened to commerce in the autumn of 
1809. Instead of enlarging tlio Beauharnois canal, on the south 
side of the river, a canal, the ** Soiilanges,” was built from 
Ootoau Landitig to Cascades Point, on the north side, the Beau- 
bamois canal still being utilized for small barges. Tlie locks of 
all these canals are 45 foot wide, with on available dcpili of 14 
feet and a minimum length of 270 feet. The following table shows 
the canalized stretches in this ]»ortion of the river : — 


Maine. 

From 

To 

T^ength 
in Miles. 

Nninlw 
of Locks. 

Rise in 
Feet. 

Galops 

Head of Galops 

Iroquois 

7i 

3 

164 

River 

Rapids 


4 



Rapido 

Head of Ogden 

Morris- 

H 

2 

Hi 

Plat 

River 

Lslaiid 

burg 

lOi 


Farraiis 

Head of Croils 

Farraiis 

1 

1 

34 

Point 

River 

Island 

Point 

5 


Cornwall 

Dickinsons 

Cornwall 

11 

6 

48 

Canal 
Lake St 

Landing 


m 



Francis 






Soulangcs 

Cotcau 

Cascades 

14 

4 

824 

Lake St 

Landing 

Point 

M 


Louis 






Lachino . 

Lacliine 

Montreal 

8i 

5 

45 



1 

109A 

21 

206 


The riv^er St Lawrence is spaniied by the following railway 
bridges : — 1. A truss bridge, built near Cornwall in 1900 by 
the New York and Ottawa Railroad. 2. A truss bridge with a 
swing, built in 1890 by the Canada Atlantic Railway at Cotcau 
Landing. 3. A cantilever bridge, built in 1887 by the Canadian 
Pacific Railway at Caugbnawaga. 4. The Victoria Jubilee bridge, 
built ns a tubular bridge by the Grand Trunk Railway in 1860, and 
transformed into a truss bridge in 1897-98. The new bridge rests 
on the piers of the old one, enlarged to receive it, is 6592 feet long 
by 67 feet wide, with 25 spans, has double tracks, trolley tracks, 
driveways, and sidewalks, and was erected without interruption of 
traffic. Between Quebec and Montreal the ship channel, begun 
by the Montreal Harbour Commissioners, has been assumed by 
tiie Government as a national work. 


The river St Lawrence is the shortest freight route from the 
Groat Lakes to Europe. From Buffalo to Liverpool wd New York 
involves rail or 7-foot canal transport of 406 miles and an ocean 
voyage of 3034 nautical miles. Fid Montreal, there is 14 -foot canal 
transport of 848 miles and river and ocean voyage in transatlantic 
ships of 2772 nautical miles. From Quebec to Livei-pool by Cane 
Race is 2801 nautical miles, while the route liy Belle Isle, more ncarlj 
a OToat circle course, usually taken between July and October, is 
only 2633 nautical miles. The St Lawrence route suffers in com- 
petition with more southerly routes in consequence of not being 
open throughout the year. The Great Lakes never freeze over 
completely, but the harbours, and often the connecting rivers, 
are closed by ice. The navigable season at the Sault is about 
7jt months; on Lake Erie it is somewhat longer. The average 
time between the arrival of the firat vessel at Montreal from 
sea and^ the departure of the last ocean vessel is seven months. 
From Kingston to Quebec the river freezes over every winter, 
except at ^loints where the current is rapid. Below Quebec, 
although there is heavjr border ice, the river never freezes over. 
For a few winters, while the bridge accommodation at Montreal 
was restricted to the old single track Victoria bridge, railway 
freight trains wore run across the ice bridge on temporary winter 
tracks. 

Efforts have been made to lengthen the season of navigation by 
using specially constructed steamers to break ice ; and it is claimed 
that the season of navigation could be materially lengthened, and 
winter floods prevented, by keeping the river open up to Montreal. 
Car ferries run through the winter across Lake Michigan and the 
strait of Mackinac, across the rivers St Clair and Detroit, and 
across the middle of Ijake Erie. The largest of these steamers is 
350 feet long by 56 feet wide, draught 14 feet, horse-power 8500, 
speed 18 knots. She carries on four tracks 30 freight cars, with 
1350 tons of freight.^ Winter ferries are maintained at Quebec, 
between Prince Edward Island and Nova Scotia, and between 
Newfoundland and Sydney, Capo Breton. In the winter of 1 898- 99 
an attempt was made to run a winter steamer from Paspebiac to 
England, but was not successful, principally because an unsuitable 
vessel was used. To pass througli the field icc that is always pre- 
sent in the gulf, in greater or lesser quantity, specially strengthened 
vessels arc required. 

The river St Lawrence above tide water is not subject to exces- 
sive flooding, the maximum rise in the spring and e.ar1y summer 
months, chiefly from northern tributaries fr(>m the Ottawa east- 
wards, being 10 feet. The Great Lakes serve as impounding 
reservoirs for the gradual distribution of all overflows in the west. 
At Montreal, soon after the river freezes over each winter, there is 
a local rise of about 10 feet in the level of the water in the 
harbour, caused by restriction of the rdianncl by anchor ice ; and 
in the spring of the year, when the volume of water is augmented, 
this obstruction leads to a farther rise, in 1886 reaching a height 
of 27 feet above ordinary low water. To prevent flooding of the 
lower parts of the city a dyke was in 1887 built along the river 
front, which prevented a serious flocsl in 1899. 

The level of the lakes varies very gradually, and is affected by 
the general character of the season, and not by individual rainfalls. 
The variations of level of the several lakes do not necessarily syn- 
chronize. There is an annual fluctuation of about 1 foot m the 
upper lakes, and in some seasons over 2 feet in the lower lakes ; 
the lowest point being at the end of winter and the bigbest in 
midsummer. In Lake Michigan the level has ranged from a 
maximum in the years 1859, 1876, and 1886, to a minimum, nearly 
5 feet lower, in 1896.® In Lake Ontario there is a range of 5^ 
feet between the maximum of May 1870 and the niiniiiium of 
November 1895. In consequence of the shallowness of Lake Erie, 
its level is seriously disturbed by a persistent storm ; a westerly 
gale lowers the water at its upjjcr end exceptionally as much as 
7 feet, seriously interfering with the navigation of tlie river Detroit, 
while an easterly blow produces a similar effect at Buffalo. There 
is geological cvidencte to .sliovr that the wdiole basin of the lakes 
lias in recent geological times padually changed in level, rising 
to the nortl) and subsiding southwards ; and it is claimed that the 
movement is still in gradual progress, the rate assigned being ‘42 
foot per 100 miles per century.® 

The maintenance of the levels of the Great Lakes is a matter of 
vital importiiiice to the largo freight boats, which always load to 
the limit of depth, at critical points in the dredged channels or in 
the harbeurs. Fears have been entertained that the w’ater-power 
canals at Sault Stc Marie, the drainage canal at Chicago, and tlic 
dredged cliannol in the river Detroit will permanently lower the 
levels respectively of Lake Superior and of the Michigan-Huron- 
Erie group. An international deep-waterway commission considered 
this question, and army engineers appointed by the United States 

1 Tran*. Hajml Soe. Canada, 189^ 99, vol. iv. sec. iii. T- C. Kssfxr on 
lee Flood* and Winter Navigation of the St Lawrence, 

8 Appendices CCO and DDD to the Annual Report of the Cliiet of Engineers 
U.8. Army, 1897. 

® Eighteenth Annual Reijort U.S. Geological Survey, 1890-07. 
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Government worked on the problem.* Wing dams in the rivers 
St Mary and Niagara, to retard the discharges, were projKtsod 
as remedial measures. 

The Great Lakes are practically tidcless, thougli some observers 
claim to find true tidal pulsations, said to aniouiit to 8^ inches at 
spring tide at Chicago. Secondary undulations of a few minutes 
in period, ranging from 1 to 4 inches, are well marked. Tides enter 
the Gulf of St Lawrence from the Atlantic chiefly througli Cabot 
Strait (between Cape Breton and Newfoundland), which.has a width 
of 75 miles and a depth of 250 fathoms. The tide entering through 
Bello Isle Strait, 10 miles wide and 80 fathoms deep, is cotii> 
paratively little felt. The tidal undulation, in passing through 
the gulf, expands so widely as to be almost inapprcciahlc in places, 
as, for example, at the Magdalen Islands, in the middle of the gulf, 
where the range amounts to about 3 feet at springs, becoming 
effaced at neaps. There is also little more tide than this at some 
points oti the north shore of Prince Edward Island. Tlie greatest 
range is attained locally in Northumberland Strait and in Chalciir 
Bay, where it amounts to 10 feet. At the entrance to the estuary 
of the river St Lawrence, at Anticosti, it has again the octcanic 
range of about 6 feet, and proceeds up the estuary with an ever- 
increasing range, which attains its maximum of 19 feet at the 
lower end of Orleans Island, distant 650 miles from tho ocean 
at Cabot Strait. This must he considered as tho true head of tho 
estuary. At Quebec, 30 miles farther up, the range is nearly 
as great ; but at 40 miles above Quebec it is largely cut otF by 
the Richelieu Rapids, ami finally ceases to be folt at Three Rivers, 
at the lower end of Lake St Peter, 760 miles from tho ocean. 

The St Lawrence system is rich in watcr-}»owers, which are being 
increasingly utilized, and promise to add greatly to tho resources 
of botli cioun tries. The river at Sault Sto Marie has been diverted 
into power canals on both sides, and furnishes electric liglit, 
traction, and power to botli towns, ami operates a very large pulp 
mill. The Niagara at tho Falls is led through tunnels on both 
sides of the gorge, and electricity at a very high voltage is supplied 
to Buffalo, 22 miles distant, as well as being used locally. The 
St Lawrence Rapids have long been utilized for milling andf factory 
])Urposcs ; a wing dam on the north side of tho Lachino Rapids 
furnishes electricity to Montreal ; the Falls of Montmorency light 
Quebec and run hi*r street ears ; and from Lake Superior to ilie 
gulf there are numerous water-powers on tributaries to flic St 
Tjawrence, only aw^aiting mipulation and capital for profitable 
develojimcnt. 

The Great Lakes arc well stocked with fish of conmicreial value. 
Those are largely gathered from the fishermen by steam toiidei*s, and 
taken fresh or in a frozen <?ondition to railway distributing-yioints. 
In Lakes Snywirior and Huron salmon-trout {Salvrlmus nafnayettsh, 
Walb) are commercially most important. They ordinarily range 
from 10 to 60 Ih in weight, ami arc often larger. In Georgian 
Bay the catches of whitelish {Coregonus clupri/ormiSf Mitenill) 
are enormous. In Lake Erie whitefish, lesser whitefish, erroneously 
called lake-herring ((7. artediy Le Sueur), and sturgeon {Adpenser 
ruhiciindnM, Le Sueur) are the most common. There is good angling 
at numerous points on tho lakes ainl their feeders. The river 
Nopigon, on the north shore of Like Superior, is famous as a stream 
aboumling in .speckled trout (Salvrlinus fontinalis, Mitchill) of 
unusual size. Black bass {Micropterm) are found from Georgian 
Bay to Montreal, and the Maskinonge {Eh(kc nohilior^ Le Sueur), 
plentiful in the same waters, is a very game fish that often attains 
a weight of 70 lb. Nearly all the rivers flowing into tho St Lawrence 
below- Quebec are stocked witli salmon {Salmtt salar\ and are 

f reserved and leased to anglers by tho jirovincial government, 
n the salt W'ater of the gulf and low'cr river, mackerel, cod, 
lietring, smelt, sea- trout, striped bass, and other fish are caught 
for market. (w, P. A.) 

8t LeonardSf a parish of Sus.sex, England, on 
tho south coast, included in the municipal borough of 
Hastings. Population (1881), 7165; (1891), 10,283; 
(1901), 26,872. (Sec Hastings.) 

8t LOUiSf the most important city in the state 
of Missouri and the 4th in size in the United States, 
situated on the right, or west, bank of the river Mississiyiyn, 
about 20 miles beloAv its junction with the Missouri, 
in 38“ 38' 3-6" N. and 90“ 12' 17" W. It lias an area 
of 62^ square miles and a river front of 19 miles. 
Twenty lines of railway have their terminus in tho Union 
station, which covers 11 acres and was ojiened in Sep- 
tember 1894. The cost of tho station, including the 
site, was $6,500,000. The lines from tho east cross tho 

* Report of tho Chief of Engineers U.S. Army in Report of War 
Department U.S., 1898, p. 3776. 


Mississippi by Eads Bridge, which was opened for traffic 
4th July 1874, and also by Merchants’ Bridge, 3 miles 
above the former^wliich was finished in 1890 and is 
controlled by the Terminal Railway Company. An Act 
of the legislature, pa.ssed in 1899, authorized tlie con- 
solidation of nearly all tho rapid transit lines within the 
city. A single comj>any owns and controls 361 miles of 
single track, and runs about 2000 cars. By a system 
of transfers, passengers can go from almost any jioint in 
the city to another upon payment of one fare. The 
suburban system owns 100 miles of single track, and its 
equipment includes 200 cars. 

Popidatwn . — Tho population in 1890, not including any 
suburban locality, was 451,770, an increase of 28 ’89 per 
cent, over that of 1880. In 1900 it was 575,238, an in 
crease of 27 ‘33 per cent, over that of 1890. In 1900 tho 
foreign-born population numbered 111,356, and the native 
white population born of foreign parents was 239,170. 
The total number of negroes, or persons of negro de- 
scent, was 35,516. Tho deatli-rate by tlio census of 1890 
was 17*4. In 1900 it was 17*9, being nearly 90 per 
cent, higher among the coloured than among tho white 
population. Tlio birth-rat(5 by the census of 1890 was 
26*46 jxir 1000 for white persons and 26*36 for coloured 
persons. 

Education^ Lihrariet^y <tc , — Tlio number of public schools 
in 1901 was 188 ; the number of teachers, 1751 ; the 
number of jiupils, 82,712. The total amount expended for 
school piirjioses in 1899 was $1,888,670.22, and tho esti- 
mated value of all public school property, including that 
held for investment, was $6,803,704. 1 luring tlio year 

1899 and tho sjiring of 1900 Washington University, an 
endowed non-seiJtarian institution, increased its endowment 
fund by more than $4,000,000, and lx»gaii preparations for 
removal to a new site comprising 150 acres on the out* 
skirts of the city. The land, which cost about $350,000, 
the fund for tho new buildings, amounting to $750,000, 
and the increased endowment, were the gifts of citizens of 
St Louis. The St Louis University, liclonging to the 
Roman Catholic order of Jesuits, occupies large and com- 
modious buildings in tho city, and is one of the most 
important institutions of learning controlled by that 
religions body in the United States. 

St Louis has a large number of clubs for social and 
business purposes, cliiof among which are the St Louis, the 
University, the Mercantile, the Noonday, tho Union, the 
Commercial, and the Round Table. The Mercantile 
library contains upwards of 112,000 volumes. The public 
library contains 135,000 volumes. 

Municipal Affaintf Taxation, Ac. —The bonded debt at the end of 
tho fiscal year i90()“1901 ariiouiited to $IS,916,278. The annual 
interest charges on the debt outstanding 10th April 1899 amounted 
to $802,209, or an average of 4*867 per cent, jier annum. The 
resourees of the sinking fund for Uie fiscal year 1898-99 amounted 
to $861,783, and this money was iisctl in returning to tho treasury 
tlio sum ailvaneod during tlie year 1897-98, and in the red«*rnp- 
tion of bonds maturing during the year 1898-99. The assessed 
valuation of property for tho taxes of 1901 was $891,72*2,700, 
not including the street railway property, tho assessment on whieli 
is made by the state hoard of equalization. The rate of t.ixati<m 
on tho $100 valuation of property for 1901 for municipal juir- 
poses was $1.90. In 1887 the city coiiiioil authorized the extension 
of the water-works system, and estahlislicd a low-service stap'oii 
at the Chain of Roi*ks, several miles flhovo the former shition. 
This work was put into operation during 1894. Sineo that lime 
ail extension of the high-servif!e jmmping plant has ln*eu authorized, 
and plans are on fistt for a plant to lilter all water heioie it is 
delivered. Tho extemled works are able to fnrni.sh 100 million 
galloiKS of water a day. 

Cornmerrr. avd A/anv/arfurcff . — Foreign shiimients of Hour and 
grain by rail and river on througli hills of Jading iluriiif' the year 
1901 were; of flour, 2,961,fi68 harrels ; of wheat, 16,922,890 
bushels; of corn, 14,942,915 hushels ; of oats, 6,219,540 bushels; 
cotton, 973,837 bales. The toUd value of tho gross receipts of 
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cotton for 1901 was about $40,000,000. Among other receipts for 
1901 were : lumber and logs, 824,201,000 feet ; wool, 25,877,110 lb ; 
augur, 253 hhds., 465,248 barrels, 534,576 bags ; coal, 4,407,890 
tons ; butter, 13,476,929 lb. The total number of tons of freight 
of all kinds received and shit)])ed was 28,758,664. St Louis 
produces more than threc-fourtiis of all the manufactures of the 
stale of Missouri. The estimated product of the nianufaiitures of 
St Louis for 1901 is valued at $340,000,000, of which the following 
are the chief: tobacco, 80,766,883 ft; flour, 1,505,234 bairels ; 
furniture of the value of about $33,000,000. Hoots and shoes have 
been sold valued at $43,500,000 ; bagging, 12,500,000 yards. 

JSankin(f.—T\\& number of banks m St Louis has been reduced 
by consolidation from twenty-five in 1896 to nineteen in 1901 ; the 
total capital has, however, been increased. There arc eight trust 
con)i)anies. In 1901 the bank deposits increased to $788,801,986, 
and those in the trust coriipanies increased to $1 9, 016,293. The total 
capital of the niiiotceii banks in December 1901 was $30,059,963, 
ami of tiie trust companies, $29,278,007. The dividends paid by 
boili hanks and trust companies in 1901 amounted to $2,604,000, 
an iiKTcaso of $619,000 over those of 1900. The clearings for 1901 
exceeded those of any }irevjouH year by $562,830,722, aggregating 
$2, 270, 680, 21 6. The balances for tho year 1898 were $182, 014, 792, 
and for 1899, $214,166,941. 

rolitical rarlics , — Tho city several years gave a decided majority 
to the candidates of the KejuibUcan party in municipal, state, and 
Federal elections, altliougli tho state of Missouri was Democratic 
V)y a large majority for many years. The city, however, gave a 
majority to the candidates of the Democratic party in 1901. The 
vote for Presidential electors in 1896 was as follows : for Republican 
electors, 65,708 ; for Democratic electors, 50,091 ; in 1900, for 
Republican electors, 60,597 ; for Democratic electors, 59,931. in 
the election of a state supreme judge in 1898 the vote wtis as 
follows ; for the Republican candidate, 48,900 ; for the Democratic 
candidate, 39,697. 

Av'VUuiii’ViKa.' ^'Encyclfrpaxlia of Ovp. Ilidory of 8t LmiHy a com- 
pendium of history and biogra])hy, in four volumes, published in 

1899. A Hlue Hook is published yearly by the Merchants’ 

Exchange, comiuled })y its secretary, dealing with the business 
progress of the year. (m. S. S.) 

8t Lucidf the largest of tho Britisli Windward 
Islands, West Indies. Population (1891), 42,220 ; (1901), 
49,895. Of these, a small i>erceritiige are of Euroiiean 
descent, but ilie majority are nog^CK.^s, wuth about 2000 
East Indian coolies. The death-rate is about 22*60 per 
1000. The daiigijrs from venomous reptiles have been ex- 
aggerated. Only one death from snake-bite was recorded 
in 1898, none in 1900; and snakes are now but rarely 
met with. 

The climate is humid ; the rainfall varying from 70 to 
120 inches ]»er annum, with a very uniform average tem])or- 
ature of about 80“ F. In 1899 tho highest t(}niix;raturc 
was 91" (in May) and the lowest OS" (in Docimiber). 
Great damage was done on 11th Soptemlier 1898 by a 
hurricane and the accom]»anying rains — st(?ep hillsides, 
surcharged witli water, slid away in all directions, carrying 
with them plantations, houses, roads, and bridges, and 
leaving rocks and rubbish behind. Castries, the ca])ital 
(with a populatiQii of about 7900), by reason of its harbour, 
wharfage, and coaling facilities, is the second naval station 
and one of the most important shipping porta in the 
British West Indies. It is strongly fortified, and is the 
chief coaling station of the fleet in the West Indies, It is 
in telephonic communication with seven small towns or 
villages. Crown lands occupy about one-half of tho island. 
Amongst tho principal j^roducts are sugar, cacao, logwood, 
coffee, nutmegs and mace, kola nuts, and vanilla. Tobacco 
is grown, but not for export. The imjiorts of 1900 were 
valued at £403,592, largely owing to increased importation 
of military stores, tho total of 1899 having been only 
£282,693 ; tho exports at £229,436, of which £55,561 
was for sugar. Revenue (1900), £72,107 ; oxjienditure, 
£64,750; public debt in 1901, £176,680. In 1900, at 
Castries, 1240 steam vessels and 617 sailing vessels entered 
and cleared, giving a total tonnage of 1,841,593, of which 
82 per cent was British. Of the total trade values in 

1900, the United Kingdom sent 55 per cent of the 
im|)orts and the United States 31 per cent ; while the 
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former took 26 per cent of the exports, but the United 
States 71 per cent 

In 1900 there were 42 state-aided elementary schools 
under the control of the Roman Catholics, to whom were 
handed over all the Government schools in 1898, The 
number of children on the roll in 1900 was 6366, and 
tho amount spent on primary education was £3138. 
There are also a grammar school for boys and a high 
school for girls. The military expenditure for 1898 was 
£54,385. There is a police force numbering 59, with a 
rural constabulary of 100. Knowledge of the English 
language is increasing amongst tho country people, who 
formerly 8ix)ke a French patois, the result of frequent 
French occupation of the island. 

8t Malp, chief town of arrondissement, de]>artmcnt 
Ille-ct- Vilaine, France, 43 miles north - north - west of 
Ronnes, with terminal station on the railway from Rennes. 
Shipbuilding, engineering, and iron and copper founding are 
the most imi>ortant industries. The harbour, including tlic 
contiguous and coinitscted basins belonging more csjiecially 
to St Servan, comprises an outer basin, a tidal harbour, 
two wet docks, and an inner reservoir, affording a total length 
of quayage of over two miles. The inner harbours have a 
miiiiiuuin depth of 18 feet, but in the tidal liarbours the 
depth at low w^ater is nil. The number of vessels entered in 
1900 was 784, of 208,080 tons; cleared 791, of 217,083 
tons. Nearly all the trade is with England. The total 
port movement, including coasting trade, was 509,051 ions ; 
37 vessels with 824 men wttc engage.d in the cod fishery. 
The number of jiassengers arriving by regular lines of 
vessels in 1900 was 10,271, and of dci)artiires, 9530. 
Population (1881), 9432; (1901), 11,486. The trade and 
industries of 8t Servan are of the same nature as those 
of Bt Main, but are on a much smaller scale. Pojiulatioii 
(1881), 9583; (1901), 12,597. 

St M&ryS| a village of Auglaize county, Ohio, 
U.B.A. It is on tho Lake Eric and Western Railroad, 
and on the Miami and Erie canal, in the western imrt 
of the state. Pojmlatiori (1890), 3000; (1900), 5359, 
of whom 246 were fonugn-born. 

St Michael, Alaska Territory, formerly Redoubt 
Bt Michael, a settlement on an island of the sumo name, 
founded by Tebenkoft* in 1833, is situated at the southern 
end of Norton Bound in 63" 28' N. and 162“ 05' W. 
Since the discovery of gold on the Yukon, this place has 
been garrisoned by tho United States army, and forms 
the centre of a military reservation with a radius of 1 00 
miles. Tho island is low, volcanic, and covered with 
herbage. It derives its inqiortance from the fact that it 
is the only port for Yukon commerce. This is carried on 
through a channel called the Uphoon, available for light 
draught vessels, behind the bar of the main river. It has 
a population of about 400 liskimo natives, and a variable 
numlxjr of whites, which at times has amounted to several 
thousands. Thirty-five river steamers in 1899 w^ero en- 
gaged in tho river traffic from this place, and the commerce 
amounted to several millions of dollars. Navigation ojiens 
in June and closes in Beptember. The annual mean tem- 
fierature is 26*6® F. and the rainfall about 12 inches. 
The discovery of rich gold fields at CajiK) Nome, on the 
north shore of tho Bound, attracted a tcmijorary popula- 
tion estimated at 5000. Tho permanent ]X)palation was 
rejwted by the United States census of 1900 as 857 ; in 
1890 it was 101. 

St Nazaire, chief town of arrondissement, depart- 
ment of Loire-Infdrieure, France, 37 miles west of Nantes 
by rail. The parish church was completed in 1891. 
The Institut Yemeuil established at La Baule is an 
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important sanatorium. The shipbuilding yards of the 
Transatlantic and Loire Companies, where are built large 
ships for the navy as well as for the mercantile marine, 
employ about 2500 men. Three dry docks are leased 
from the French Government. Forges, at a little dis- 
tance from the towm, employ IGOO men, and turn out 
large quantities of steel rails, sheet and bar iron, &c. 
There are also several large flour-mills and steam saw- 
mills. Great improvements have been effected in the 
port. A channel was dredged at the mouth of the river in 
1892-93, suCicient to admit the passage of battleships. 
The old basin was considerably deepened, and has a 
depth on sill, high spring tides, of 30 i feet; an entrance 
with a minimum depth of IG feet affords direct access 
from the roads to tlie old dock. There is regular com- 
munication with Newhaven. In 1900, including coasting 
trade, 807 vessels of 770,059 tons entered, and 832 of 
786,403 tons cleared. The total port traffic, including 
coasting trade, amounted to 1,930,980 tons. The value 
of tile imports was .£2,008,000, and of the exports 
X3, 488, 000. The ])rincipal exports are woollen fabrics, 
wines and spirits, fruits, vegetal lies, sardines, silk goods, 
jioultry, &c., and coffe(\ Foreign trade is chiefly with 
England, and the import of coal from Qiiiat Brihiin ex- 
ceeded 1,000,000 tons. There are siiveral stations much 
visited by the Englisli and Americans for sea-bathing and 
as health resorts, especially La Baule and St Marguerite. 
The air in this district i.s notiul as remarkably health- 
giving. At Fort do Liive ans subterranean baiUiries. 
Population (1881), 15,843; (1901), 35,813. 

8t Oinorf chief town of arrondisseinent, department 
of Pas-de-Calais, Fraruie, 42 miles north-west of ^irras, on 
the railway from l*aris to Calais. The fortifications kivo 
been demolished, making way for important alterations and 
im])rovemcnts begun in 1892. Population (1881), 17,401 ; 
(1901), 20,807. 

Sainton, Prosper Philippe Catherine 

(1813 -1890), French violinist, w^as the son of a merchant 
at Toulouse, W'hcro he Avas born 5th Juno 1813, and 
educated at the college of his native town. He entered 
the Paris Conservatoire under Tlabeiieck in 1831, and 
after gaining various ]irizes and undertaking a successful 
tour, became professor of the violin in the Conserva- 
toire of Toulouse. In 1844 he made his firsb* apiioarance 
in England, at a Philharmonic concert directed by Men- 
delssohn, and settled in London in the following year, 
in the course of which he was appointed professor at the 
Royal Academy of Music. In the early organizations for 
chamber music whicli culminated in the establi.shment 
of the Popular concerts, iSainton bore an imj)ortant j>art ; 
and when the Royal Italian Opera was started at Coven t 
Garden, ho led the orchestra under Costa, with wliom 
he migrated to Her Majesty's Theatre in 1871. From 
1848 to 1855 hew^as leader of the Queen's Band, and in 
1862 he conducted the music at the oiHjning of the Interna- 
tional Exhibition. Two years before this, in 1800, he had 
married the famous contralto singer, Miss Charlotte Dolby. 
He was leader of the principal provincial festivals for many 
years, and gave a farew'oll concert at the Alliert Hall in 
1883, dying on 17th October* 1890. His r method was 
sound, his style artistic, and his educational work of great 
value, the majority of the most successful orchestral 
violinists having been his pui)ils. (j. a. f. m.) 

Sainton-Dolby, Charlotte Helen (I821- 

1885), English contralto singer, was born in London 17tli 
May 1821, studied at the Royal Academy of Music from 
1832 to 1837, Crivelli being her principal sin^ng-master. 
In 1837 she was elected to a king's scholarshij), and first 
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api^)eared at a Philharmonic concert in 1841. In OctoW 
1845 she sang at the Gewandhaus, Leipzig, through the 
influence of Mendelssohn, who liad been delighted by her 
singing in St VauL The coiitmlto music in his KHjah 
was written for her voice, but she did not apjiear in that 
work till the ixjrformance at Exeter Hall on 10th April 
1847. She man*icd M. Sainton in 1800, and in 1870 she 
retired from the career of a ])ublic singer, but two years 
afterwards started a “vocal academy" in Loudon. She 
made various successful attempts as a composer, and the 
cantatas “The Legend of St Dorothea” (1870), “The 
Story of the Faithful Soul ” (1879), and “ Florimel” (1885), 
enjoyed considerable success. Her last public appearance 
was at her husband’s farewell concert in June 1883, and she 
died 18th February 1 885. A scholarship in her memory was 
founded at the Royal Academy of Music. Her voice was of 
incKlorato ])ower and of fine (piality, but it was her dignified 
and artistic style that gave her the high place slio l)eld for 
so many ycuirs both in oratorio and ballads. 

(j. A. F. M.) 

8t Ouerii town in the ilf])arimont of Seine, France, 
1 m\h north of the fortifications of Paris. Besides other 
im])ortant industries, it has maiiufaeturi's of firearms 
(military and sporting), tinned foods, indiariibber goods, 
jHJrfnmory, soaji, blacking, varnish, printci*s’ iidc, with glass 
works, sugar and saw mills, and distilleries. Poinilation 
(1901), 35,351. 

St Paul, one of the “twin” cities of Minnesota, 
IT.S.A., situated in 44“ 52' 40" N. and 93“ 5' W., on 
the river Mississippi. With Minneapolis it constitutes 
the centre of the commercial lifcj of llio North-West. 
The jiopulation in 1895 was 140,292; in 1900 it wjw 
103,032, of whom 40,819 were foreign-born, and 2203 
were nogroos. Out of 51,027 adult males, 135J were 
illiterate (unabhj to write), of whom 1225 were foreign- 
born. The birth-rate was 14*80 and the death- rate (1900) 
only 9*7 per thousand. The public school system Inis 49 
buildings oed employs 534 teachers. Pupils enrolled in 
1899 numbered 24,344. The other educational institutions 
arc (uiumerated in the article on Minneapolis, St Paul 
has 107 churches, a public library of 47,000 volumes, 29 
]>arks aggregating 500 acres, not including New Tdialcn 
Park of 000 acres, and many miles of boultivards, and 103 
miles of eUictric and cabU? street railways. Fifty -six news- 
])a])ers and jieriodieals arc ])ublishi*d. Thi?re are 5 national 
banks, 8 state banks, 4 savings Iwinks, and 13 trust com- 
panies. The aggn^gate capital of tJiese institutions is 
$5,559,000. St J'aul is distinctively a commcn*ial city ; 
its jobbing intf*rests in 1898 diil a business amounting 
to $108,000,000. It possesses the largest boot and shoe 
and clothing manufactures in the west. According to the 
United Statens census of 1900, there were in St Paul 1591 
manufacturing com^erns. The capital invested amounted 
to $28,208,389, the number of ]iersons omjiloyed w'as 
17,593, and the product $38,541,030. *St Paul is the 
head of navigation on the Mississippi ; but the channel 
ivill Ik) extended to Minneapolis by dams ami locks, 'fhe 
assessed valuation of real and ixsrsonal property in 1900 
was $86,637,040. The tax ujion this amount was 22*10 
mills on the dollar. A total debt of $8,404,035 rests 
upon the city, but a considerable part of this amount 
consists of w'ater bonds issued to build a w'att*r- works 
system. The city government is what is called tla^ board 
tyjK\ Tho cost of maintenance is about $2,150,000 each 
year. 

8t Peter Port. See Channel Islands. 

P0f0r>9blir8i a govemiiKuit of north -wfjstern 
Russia, at the head of the Gulf of Finland, stretching for 
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130 miles along its south-east shore and the southern shore 
of Lake Ladoga, and bordering on Finland, with an area 
of 20,760 square miles. It is hilly on the Finland border, 
but flat and marshy elsewhere, with the exccjjtion of a 
small plateau in the south (Duderhof Hills), which rises 
only from 300 to 550 feet. It has a damp and cold 
climate, the average temperatures being : at St Petersburg, 
for the year 39“ F., for January 15'*, for July 64“ ; 
yearly rainfall, 18‘7 inches; at Sermaksa (60" 28' N.), 
for the year 37", for January 13", for July 62"; yearly 
rainfall, 20*8 inches. The population, which was 635,780 
in 1882, numbered 873,043 (census population, domiciled 
only) in 1897, without the capital and its suburbs. Of 
this latter number 466,750 were w'omen and 160,499 lived 
in towns. The average density was 122 })er square mile. 
The poi)ulation is chiefly composed of Kussians, with a 
small admixture of Finns and Germans, and according to 
religion it is distributed as follows : Greek Orthodox, 78 
{KJr cent.; Nonconformists, 1*6 per cent; Lutherans, 17 i)cr 
cent; Roman Catholics, 2*4 lyev cent; “others,” 1 percent. 
A remarkable feature is the very slow natural increase of 
the population. Up to 1884 there was even an excess of 
deaths, and it is only since 1886 that a small yearly excess 
(4922) of births over deaths has been noticed ; thus during 
the 25 years 1867 to 1891 the natural increase of the 
population was only 867. This is easily explained, how- 
ever, by the fact that large numbers of both men and 
women (esiKJcially young girls) are continually moving 
into the capital. The Government is divided into eight 
districts, the administrative lieadcpiartors of which are : 
St Petersburg (see below), Gdov (2254 inhabitants), Lnga 
(5687), Novaya Ladoga (4144), PeterhofF (1130), Schlus- 
selburg (5285), Tsarkoye Selo (23,353), and Yamburg 
4166). The other towns are: Gatchina (14,735), Narva 
16,577), Oranienbaum (5333), Pavlovsk (4949), Okhia, 
Kolpino (1 2,030), Pulkova, and Krasnoye Solo. Most of the 
towns are summer resorts for the population of the capital. 
Till the latter part of the 19th century education stood at 
a very low level, but progress has since been made, and 
now three-quarters of all who enter the army from the 
province can read. There w^ere in 1898, 875 primary 
schools, with 45,500 pupils, which means that more than 
one-half of all children of school age went to school. The 
local zemstvo (council) has also organized village libraries 
and lectures on a wide scale. Many iinprovemeiits hav(i 
l)een made, especially since 1897, in tlu^ sanitary organiza- 
tion of the province. The zemstvo maintains 144 hosjutals 
and disjKsnsaries, with 626 l)eds, 64 doctors, 144 assist- 
ants, and 41 midwives. Out of an area of 10,806,000 
acres (still excluding the cajjital and suburbs), 29 jier cent, 
was owned by the village communities in 1896, and 8 per 
cent. }»y the peasants, the remainder being private property, 
distributed as follow’s ; nobles, 31 per cent. ; merchant class, 
9 jjer cent. ; ImiKsrial domains, 3 jior cent. ; members of 
the Im|)orial family in private, 3 ])er cent. ; State, 9 jjer 
cent. ; artisans, »kc., 8 per cent. Generally sjioaking, 
agriculture stands at a low ebb. There were in 1898, 
590,000 acres under cereals (rye, oats, and barley), 43,000 
acres under i)otatoes, and 30,000 acres under green cro])s, 
the total area under cultivation being 972,000 acres. The 
average yield in 1895-99 was; rye 1,941,300 cwt., wheat 
17,0C^ cwi;., oats 1,553,000 ew't, barley 386,800 cwt., 
potatoes 4,400,000 cwt. These crops, which are often 
ruined by heavy rains in the late summer, are insuflicient 
for the population, which has to live on imported grain. 
Flax is cultivated to some extent. There were in 1898, 
132,500 horses, 192,700 horned cattle, 106,900 sheej), and 
22,400 pigs. Dairy-farming is developing. Timber, ship- 
ping, quarrying, and Ashing are important industries ; and 
the chief factories are paper mill^ chemical works, and 


printing works, but the aggregate returns of all factories 
amount only to 16,000,000 roubles per annum. 

St PetersburCp the capital of the Russian 
empire, situated at the head of the Gulf of Finland, at 
the mouth of the Nova, in 59" 56' N. and 30" 40' E. 
It was formerly generally believed that in consequence 
of the gradual upheaval of land in the Gulf of Finland 
there would be no more inundations such as occurred in 
the 18th century and early in the 19th century. There 
has, indeed, lx)cn no very disastrous inundation since that 
of 1824, but in 1890, 1897, and 1898 the waters of the 
Neva rose over 8 feet, whereas a rise of 4 feet is sufiicient 
to flood the lower parts of the city, and in the terrible 
year of 1824 the rise was 14 feet. Consequently, the 
question w^hether it w^ould not be advisable to protect the 
whole of the capital by means of dams has again been 
raised, and is being seriously considered. Being still partly 
built of wood, St Petersburg continues to suffer a great 
deal from Are, the average yearly loss being estimated at 
from 2,000,000 to 3,000,000 roubles. Electricity is in 
fair progress, but half of the city continues to have only 
paraffin oil lamps in the streets. A great number of 
handsome buildings and wide new streets have boon built, 
and various monuments have been erected to the best 
Russian wTiters. 


The nopulatioii of 8t. Petersburg lU’ojier at Iho five censuses 
specified was as follows : — 


Year. 

Total. 

Men. 

Women. 

ProiMirtioii 
of Mon to 
every 100 
W’omen. 

1864 . 

639,122 

667,207 

313,443 

225,679 

139 

1869 . 

377,880 

478,229 

289,827 

130 

1881 . 

861,303 

388,074 

122 

1890 . 

964,400 

612,718 

441,682 

116 

1897 . 

1,132,677 

616,865 

615,822 

119 

_ 


A further increase was revealed by the municipal census of 26th 
December 1900, when tJie pojuilatioii of the city was 1,248,739, 
having thus increased 39 *3 per cent, in ten years. The jiopulation 
of the suburbs was 134,710 m 1897, and in 1900, 190,63r). Taken 
with its suburbs, St Petersburg is the 5th city of Europe in point 
of size, coining after London, Paris, lierlin, and Vienna. The 
large proportion of men in its population is due to the fact that 
great numbers conic Iroin otlier jiarts of Russia to w'ork during the 
winter in the textile factories, and during the siimnier at unload- 
ing the boats. The conseqiieneo of tliis })eriodical inflow is that 
though among children u}) to 10 years of age the female }) 0 })uhition 
is the more numerous (only 97 boys to eocli 100 girls), among those 
from 10 to 20 years old the proportion is reversed, and becomes 152 
men to eaeli 100 women, wdiilo among those aged from 20 to 40 
years it is 134 men to eacli 100 women. After tliat age tlie juo- 
])ortion of males rapidly decreases, being only 89 iiieu to each 100 
w'omcn among those of from 40 to 60 years old. The projiortion 
of strangers to those wlio are born at St Petersburg itself is as 2 
to 1 ; in 1897 the |jopulation included 135,717 males and 168,013 
females, total 303,730, born at St Petersburg, while the number of 
persons born elsewhere was 377,001 males and 273,669 females, 
total 650,670. The influence of the influx of adult ]ieoplc is seen 
in this connexion also, for among cliildreu the proportion of 
strangers is only from one-eighth to one- fourth, while among tlu»se 
from 21 to 65 yeai’s of age it is as 4 and even 6 to 1. The 
|)oasants form more than half the population ; and this proportion 
IS likely to increase, for in 1869 they formed only 32 j)cr cent, of 
the population, in 1881 42 per cent., in 1890 50 per cent., and in 
1897, all told, 58 nor cent. The census of 1890 also show'ed that 
more than one-half of the population (56 per cent.) was engaged in 
industries and trade, 16 jwr cent, in the service of the State, State 
and other cornjHinies, and thelibei’al professions, and 14 j)ercent. in 
dome.stic service, while 7 per cent, received tlieir income from rents 
and iieiisions, and 7 per cent, had no definite occumtion. The 
predominance of adult workers is again shoivn by the very 
small projxirtion (338 per thousand) of persons supported by the 
incomes of others. Russians numbered 828,354 in 1897, or 87 per 
cent, of the jjopuhition ; Germans 43,798, or 4*6 per cent. ; Poles 
22,307, or 2*3 i)6r cent. ; Finns 16,731, or 1*8 per cent. ; and Jews 
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10,353, or 1 per cent. Of the remainder, the Bubjeota of foroigii 
nations are chiefly Germans, French, English (1881), Austrians, 
and Swodes. The number of marriages is very low, being only 
six i»cr thousand in the years 1894-98, births numbered 29 \\iir 
thousand, and deaths 25'2. The proportion of illegitimate children 
is nine times higher than in the rest of Russia, namely, from 250 
to 286 per thousand births. It is thus nearly the same as in Paris, 
blit lower than in Mosijow (292 per thousand) and Vienna (349 i)er 
thousand). Out of each thousand women, 424 had their first child 
illegitimate. The mortality varies very much in the dilfcrcnt jMirts 
of tlio city — from 12 wr thousand in the l)eHt situated, tlie Admiralty 
tiuartor, to 16 in otner central ^Kirts, and to 25 and 27 in the out< 
lying quarters. It may be stated, however, that the mortality has 
notatily decreased, as it averaged 86 per thousand in the yearn 1870 
to 1874, and only 27 from 1886 to 1895, and 24 in 1897. Infec- 
tious diseases, 'La,, tuberculosis, diphtheria, inflammation of the 
lungs, typhoid, scarlet fever, and measles, ai'c tlie cause of from 37 
to 38 per cent, of all deaths. Disorders of digestion come next, 
various forms of cholerine, and even cholera itself, being eiideinic 
in St Petersburg. The high mortality in certain quarters is largely 
due to overcrowding and bad water. Aeeoi-diiig to the census of 
1890, there were in St I'etersburg 142,523 sejiarate seLs of apart- 
ments, with 315,537 rooms, exclusive of kitchens and halls. This 
number is evidently quite insufiicient ; and altboiigb nearly 500 large 
stone houses and 500 wooden houses are added every year, the 
rents run very high, while nearly 50,000 persons live in umler- 
ground rooms — most iiKsanitary on account of the low ground iqKJii 
which the city is built. Tlie city is supplied with water from the 
Neva, wliich early analysiis appeared U) show was quite pure. 
From analyses imidc in 1893-98, however, it would seem that 
even the water tliat is drawn from the middle of the river, at the 
head of the delta, eontains bacteria in far greater num- 
Water safely be j)ormittftd in drinking-water, 

a ]»owerful filters tbrougb which the water 

* ® * supplied to the better jiarts of the city is passed soon 
become choked with the germs. S<i impure, indeed, was the water 
shown to be, that the wealthier inhabitants of St PeUnsburg have 
their water brought in casks from the Duderhof heights. The 
average daily munioijial siqiply of water was 59,900,000 gallons in 
1898, ami 65,311,000 gallons in 1899. For sanitary purposes, tlio 
city is divided into twenty-ono districts, in caeli of wliich the 
municipality maintains one doctor (usually female) and several 
assistants, while the schools arc regularly visited by twenty-eight 
municipal doctors. Six municipal laboratories are maintained for 
sanitary imrposes. 

Justices of tho peace, though abolished in Russia generally, are 
still maintained in a few large citifis, including St Petemburg, and 
j . the city is divided into fifty-two justice of the jicace 
ITS ce, districts. The numbor of }»crsoiis arrcsUid during the 
year 1898 was 128,895, of whom only 46,496 were arrested for 
crimes, while no less than 54,645 were only charged with breaches 
of tho passport regulations and 18,528 with bc.gging in the streets. 
Only 12,785 were condemned, 11,048 by the justices of the jMi.*ico 
and" tho remainder by the courts of justice. St Petersburg 
contains twf> monasteries, and 247 cbuiclics and chapels of 
. all denominations, including Jewish synagogues and 
Mussulman temples. It is also a great educational 
“ centre, to which youtlis flmjk from all parts of the 

empire. It has universities and high sc.hools for male jmpils, with 
an aggregate of 12,000 students ; yet this number is so iiisulUcient 
that there were, in 1897, 8612 applications for admission k» (he* 
technical institutes, and only 711 vacancies. There is one nicdic^il 
academy for women, wdth 1630 students in 1900, one university 
with 839 students, and four oilier institutions for tho higlicr edu- 
cation of women with 631 students, as also a school for agricultural 
education (50 students). For secondary education tliero were for 
boys sixty-six gyinna.sia, lyceums, military sejiools, and technical 
schools, with 16,000 ]»upils ; and for girls sixty-two lyceums and 
high schools, with 9690 pujiils. Tlic Musical Conservatory has 
870 pupils (522 women). The primary scliools an; in a far less 
satisfactory condition, as in 1898 there were only 600 schools, 
with nearly 40,000 impils, out of which 341 schools, with 20,000 
pupils, were kept by the inunhtijiality. Six libraries for tlio 
people are maintained by the municipality. Of tho several modem 
museums tho Historical Museum oi Alcxaruler III. deserves 
special mention. I’he nuiiihcr of scientific, literary, artistic, 
musical, and other societies is very great, and grows every year. 
St Petersburg is a great centre for printing, publishing as many 
books os Moscow. It eontainod in 1899, 60 printing offiee.s, 
Th P lithographic establishments, 140 typo-litliographic 

ToePraaM, 95 photographic establishments, 141 book sbo|>s, 

and 65 public libraries. No fewer than 319 iiewajMqxjrs and reviews 
(including 26 dailies and 122 monthly reviews), that is, 38 ]K*r 
cent, of all iieriodical publhtations }mblished in Russia, w«*re 
issued at St Petersburg. It is estimated that all these publica- 
tions represent an aggregate of 1,700,000 copies, and that eveiy 
year no less than 134,000,000 separate numbers of different 


periodicals are issued. Nearly two-thirds of these go to the pro- 
vinces. Philanthropic societies numbered 334 iu 1898, and main- 
tained 638 different in8titution.s. They owned a capital of nearly 
160,000,000 roubles, and their aggregute yearly income 
was ostimaled at over 2,000,000 roubles. No less than 
107,000 persons applied to these institutions for assistance during 
1898. The Founafing House and tlio institutions of the Empress 
Mario, the Inifierial Philanthropic society, the Red Cross society, 
the Merchants’ society, the Blue Cross society, the society of 
cheap restaurants and tea shops, and the society for sujiplying 
riding in the hospitals, are the most worthy of mention. The 
city and ditlerent philanthrojiic institutions maiutaiii fifty- one 
haspitals, with nearly 14,000 beds, giving every year relief to about 
75,500 persons. 

From 1880 to 1890 was a very critical i^oriod in tho history 
of tho northern capital. With tlic development of the railway 
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ance in favour of the Baltic ports of Riga and Libau, and its rapid 
growth since tho Criimuiii war soomed iu danger of boing stayed. 
Tlio danger, however, passed away, and in tho last decade of the 
19th century it continued its advance with renewed vigour, A 
great influx of functionaries of all sorts, consequent u])on the State 
taking into its liands tlie administratiun of railways, spirits, Ac., 
resulted in tho rapid gi*owth of the population, while the iutrodue- 
tion of a cheap railway tarilf, and the subsidizing and encouraging 
in other ways of the great industries, attracted lo St Petersburg a 
cuusiderablo number of woikers, and favoured the growth of its 
larger Industrial establishments. At the present time the province 
of St Petersburg — that is, properly speaking, the cujiital is one 
of the foremost industrial provinees in Russia, its yearly returns 
amounting to 289,616,000 roubles, and placing it immediately 
after Moscow (380,000,000 roubles), and before Piotrkdw, in 
Poland (257,000,000 roubles). Out of a population in tlie capital 
of 964,400 ill 1890, 218,354 were enqiloycd in industrial work of 
all sorts. Factories employed, iu 1894, 75,775 workjieoplo (as 
against 26,000 only in 1866), of wlioni 51,095 were men and 
boys, 24,313 women and girls, and 367 children below 10 years 
of age. The chief factories wore: cottons (17,092 W'orkjieojde, 
yearly returns 37,500,000 rouliJes), other textiles (7909 work- 
peoplt, ywu'ly returns 18,640,000 ronldes), motul and machinery 
works (18,155 workpeople, yearly returns 32,303,000 roubles), 
tobueco (10,090 workpeople, yearly returns 14,553,000 roubles), 
jiajicr (2421 workpeojdc, yearly r<*l.urii8 4,414,000 roubles), Boa]> 
and caudles (2820 workpeople, yeaidy returns 6,478,000 roubles), 
breweries (2168 worki>eoplc, yearly returns 6,346,000 roubles), 
distilleries (1953 work))eople, yearly returns 7,888,000 roubles), 
jiastry aim confectionery (1460 worki>eople, yearly returns 
3,1. ’>9, 000 roubles), cbeniicals (1314 workpeople, yearly returns 
4,455,300 roubles). In all there were 503 factories, with 76,775 
workmen, and yearly returns amoiiiitiiig to 173,000,000 roubles. 
These figures, however, must bo below the actual ones, boimsc it 
was found that 94 public companies showed returns of 204,500,000 
roubles in 1898, and there are, besides, over 8000 workshops and small 
facitoiies showing yearly returns of 73J million roubles. Trade 
gave occupation iu 1890 to 60,200 ]>e,rsons, and the 12,006 largo 
shops aiiif commercial eiilerjiriscs showed iu 1894 an aggregate 
return of 1,787,578,600 roubles. The export trade of St Peters- 
burg is chiefly in grain (especially rye and oats), flour and bran, 
oil seeds, oil cakes, nujditlia, eggs (271,236,000 in 1899), flax, and 
timber. It shows very great liiictiiations, varying in 
aceorilauco with the crops, and was valued dining 
1895-99, at from 73,000,000 roubles to 90,000,000 ® ' 

roubles. 3’ho exports are almost entirely to wi'stern Europe by 
.swi (from 52,000,000 roubles t«> 62,500,000), and to Finland (from 
15,000,000 to 27,000,000 roubles). The imports consist chiefly 
of coal, metals, building materials, licrrings, colfee and tea, various 
better-class woods, raw cotton, wood pnlji and cellulose, and manu- 
factured goods. The fiorts of St Petersburg and Oronstadt were 
visited in 1898 by 2061 ships, of 1,518,400 tons, engaged in foreign 
trarle, and by 3231 ships, of 261,000 tons, engaged in tlic coasting 
trade. Of all of these, only 3494 sbijis of 389,000 tons wi re undiT 
tho Russian flag. Navigation on the Neva, which is the cliannel 
for all goods shipped from (rciitral Russia by way ol the r*aiiaJs, 
is very great, no less than 20,737 vessels being unloaded in 1898. 
Tlio number of jiasscnger-s coming to St IVterslairg or leaving it is 
also very great, the arrivals being (1898) 4,419,756 jias-si'jigers of 
W'liom nearly 730,000 came from the provinets. lor internal c(un- 
niunicatioii there is a tramway system 88 miles long, whieJi 
carried, in 1898, 85,000,000 ]mssengers ; and niimeroiis serviees ui 
steamers, both on the Neva and the. canals, by wliieli 9,663,000 
luissengers wore truusporlod in 1898. 

There is not the slightest doubt fbat the j)Oj.ulation of St 
Petersburg has made eonsidcrable intellectual jirogress, and that 
all-round education has begun to reach artisans and factory hands. 
Sunday schools, since they were reopened, have immensely cuii- 
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tributed to this result — chiefly owing to the voluntary eflbr^'of 
a great number ol‘ men and women connected with education. 
The cheap daily press has penetrated into the masses of the 
Kussian jHJople, and especially of the population of the capitals, 
- , - to an extent that is hardly realized outside of Russia ; 

aociMt while quite a number of wcll*meanixig publishers — 

progiWBM, women— taking advantage of the fact 

that Russian books are printed for a population of a liundred 
million people, have edited the works of the Kussian classics and 
the best authors, as also translations from west European authors, 
at prices which seem siiiii)!/ ridiculous in western Europe. Thus 
all works of Turguoniolf, Gonoharoff, &c., are published as free 
supplements to an excellent illustrated weekly, which costs only 
10s. a year; or, all the works of Darwin are sold for lOs., while 
the works of the best Russian classics— Pushkin, Gogol, Lermontoff 
— are sold either for 3 h. the co!Uplete edition, or for 2, 3, or 5 
farthings as separate poems or novels. At the same time the 
industrial necessity of spreading education amongst the factory 
liaiids and artisaus contributes to the same result, notwithstanding 
the opposition of tlio Govcrumoiit. As to the educated classes of 
St Petersburg, they have always stood at the head of progimsive 
thought in Russia, and it is w'ell known that it vras chiefly owing 
to their support that it was |>ossiblo to carry through the ^cat 
redbrms of the years 1801-66. Their demand for jaditical roiorms 
is supported now by a raiiidly increasing class of artisans, working- 
men, and clerks, who all grow more and more conscious of tlicir 
political rights. (p. a. K.) 

St Pierre Am Miquelorii two islands belonging 
to France in tlie Atlantic, 10 miles from the south coast of 
Newfoundland. Their united area covers 59,527 acres, 
or about 93 square miles. Both are mountainous, and 
several iioints are over 000 feet in liciglit. Their im- 
jMirtanco is due to tlieir jiroximity to the great Bank. In 
1H9S the settled pojmlatiou iiumbcired 4700, of whom 
1011 wore men, 1494 women, and 1595 cliildren. The 
floating population reaches 1050, giving a total of 6350 
inhabitants. In 1S88 the corresponding ninnl)cr was 
6000, but it is doubtful whether the population increases. 
The chief town is St Pierre. 

The islaTids arc adiniiiistcred by a governor, assist ikI by a privy 
council and, since 1887, by a general cbuiujil. They scud a delegate 
to the Superior (^miicil for the (\)louieH at Paris. The local Budget 
for 1809 was .519,8t>r) francs ; expoiuliture of Franco (Budget 1900), 
282,938 francs. Tlierc is a colonial college for primary and 
wwondary cdueaiion, with 42 pupils ; a higher class school for 
girls, with 76])Upils ; and anm/vmror worknumi for training girls, 
w’ith 40 jnipils. Primary instruction is free. There are three 
commercial schools for boys and three for girls, witli (in all) 23 
U^achers and 720 pupils. There are, besides, infant wditHils, mUfs 
d\mhy frcqueiitecl by 342 chilclnm. Agriculture in the islands 
does not cxbmd beyond vegotabh? gardens. Fishing is the gi-eat 
resource of the jKqmlalion, lasting from April to September, the 
)ort of St Pierre itself cquii)])ing 220 boats, whicjh swell the iiuni- 
)ers of French fishers at Cancalc, St Malo, St Brieuc. In 1899 
the catch on the great Bank amounted to 44,870 tons, valued at 
i;296,000. In 1880 the weight caught was 17,000 ions. The 
subsidy granted to 309 boats of 21,948 tons an<i 6550 men, 
amounted to £13,100. The total commerce of the t>vo islands 
in 1880 amounted to £1,280,000; in 1900, to £880,000: of tlie 
value in 1900, £388,000 was for iniiKirts and £492,000 for exports. 
The exports consisted of fish, fresh or dried, £388,000: cod oil, 
£41,200; lobsters, £16,000. The imports comprise alimentary 
substances and other articles of coiisunqition. St Pierre is c<»n- 
nocted with Halifax and St Johns (Newfoiindlaud) by a regular 
packet service. Besides the English cable, there has been a 
French cable to St Pierre since 1 880. 

See IlKNRigiTK. Les Colonua Fnin^aiseK, Paris, 1889. — Levas- 
SEtJB. La France^ t. ii. Paris, 1893. L* Annie ColonialCy 1900. 

St Pferre. Seo Martinique. 

St Pditen, a small town and episcopal see in Lower 
Austria, on the railway from Vienna to Salzburg. Popu- 
lation (1890), 10,906; (1900), 14,510, including garrison 
of 1219 men, almost exclusively German and Catholic. 
The industries include cotton spinning and milling, as well 
us the manufacture of iron and hardwares and small-arms. 

8t QU0lltln9 chief town of arrondissement, depart- 
ment of Aisne, Franco, 95^ miles north-north-oast of Paris 
by rail. Besides the very important, extensive, and varied 


textile industries, of which tulle, lace, and gi:d|mre form 
coi^iderable branches, there are important kurge 

boiler works, machinery works for various speiSiid Industries, 
and many brick and tile yards, while in the district are 
numerous sugar mills. The manufactured products, cotton 
and linen yarn, and grain are the objects of an active 
commerce. A monument of the siege of 1 557 was erected 
in 1897, another monument commemorates the defence 
of the town in 1870, and there are statues of the artist 
Qnwitiu Delatour (1704-88) and of the historian Henri 
(1810-83), both natives of St Quontiii. Port 
tmffic (1900), 172,391 tons. Population (1901), 50,150. 

Saint-SaSnSp Charles Camille (1835- 

), French composer, was born in Paris on 3rd October 

1835. He lost his father when young, was brought up 
under the care of his mother, and began the study of 
music at an early age. After having as a child taken 
lessons in the piano from Stamaty, and learned the elements 
of composition from Maleden, lx)tli distinguished teachers 
of tlieir time, he entered the Paris Conservatoire in the 
organ class, then ]m{sided over by Eng^ine Benoist, obtain- 
ing the second jirize in 1849, and the first two years later. 
For a short time ho studied com})osition under Hal^vy, 
and in 1852 completed without success for the Prix do 
Home. Several years later, in 1864, he again attempted 
to win the much-coveted )»rize, but with no better result. 
Notwithstanding these unaccountable failures to obtain 
academic recognition of his extraordinary gifts, Saint-Saiins 
worked indefatigalJy at his art. In 1853, when only 
oighUiun, ho Avas ap]>ointecl organist at the Church of 
St Mony. Eiglit years later he was called nj-jon to preside 
at the organ of the Maileleine, in succession to Lefobure- 
Wely, a post wliich ho retained until 1877. An overture 
entitled “Sj>artacus,*’ which has remained unpublished, was 
<TOw^ned at a competition instituted in 1863 by the Soci«5t<5 
Sainte Ctk*ilo of Bonloaux. The greatest triunii>h of his 
early career was, however, attained in 1 867, when the prize 
was unanimously awarded to him for his cantata “Les 
Noccs de Proni^thtSe ” in the competition organized during 
the International Exliibition of that year, a prize com- 
peted for by over twT> hundred musicians. 

The name of Saint-Saims was gradually becoming knowm, 
if not to the bulk of the ])ublic, at least to the frequenters 
of concerts. He liad accjuired a great name as a pianist, 
and had made snccessful conctsrt tours through ]iIuroj)e. 
So far, how'over, ho had not succeeded in reaching the ears 
of the larger public by the production of an oixjra, w^hich 
in France counts for more than anytliiug else. After 
the tragic extents of 1870, when Saint -Saens did his duty 
as a jiatriot by serving in the National Guard, the oppor- 
tunity at last oflered itself, and a one-act ojxsra from his 
])en, La l^rinceaae Jaune, wdtli words by Louis Gallet, 
Avas produced at the Opi^ra Cyomiciuo with moderate success 
on 12th June 1872. Le Timbre d^Argenty a four-act 
ojiera i)erformed at the Th^fl^tro Lyriquo in 1877, was 
scarcely more successful. In the meanwhile ijopularity 
iiccrued to the comjK)ser in the concert room, and his 
“symphonic i)oems” “Le Rouet d’Omphale,” “Danse 
Miicabrc,” “Phaeton,” and “La Jeunesse d’Hercule” 
obtained for him a W'orld-Avido celebrity. These admir- 
able examples of “programme music” count among his 
lH)8t known works. 

His star was now" in the ascendant, and was destined to 
shine on the operatic stage as well as in the concert room. 
Liszt, most noble-minded and unselfish of artists, ever 
imdy to champion the cause of others, entertain^ the 
highest admiration for Saint-Saens, and it was through 
his all-powerful influence that the French composer’s 
Biblical opera Samson et DaliLa was brought out at 
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Wein^ 1677. Thia work, which has been generally 
accepted it Ito composer’s operatic masterpiece, had been 
began as' far bacl^ as 1869, and an act had been heaid at 
one of Colohne’s concerts in 1875. Notwithstanding its 
great success at Weimar, several years were destin^^ to 
pass before it was to be heard in France, its first perform- 
ance on French soil taking place at llouen in 1890. The 
following year Samson et Dalila was given in Paris at 
the Eden Theatre, and finally in 1892 was produced at the 
Qrand Opdra, where it has since remained as one of the 
most attractive works of the repertov'e. Its Biblical 
subject has unfortunately stood in the way of its being 
performed on the London stage, but it has frequently 
been given in concert form with great success. The 
composer’s subsequent ojjeras may show an equal com- 
mand of resource, but in none has he been so well inspired 
as in his musical setting of this Biblical tale. No work is 
better calculated to exemplify the dual tendencies of his 
style. The first act, with its somewhat formal choruses, 
suggests the influence of Bach and Handel, and is treated 
rather in the manner of an oratorio. The more dramatic 
portions of the o{)ora arc not uninfluenced by Meyerbeer, 
while in the mclli uous strains allotted to the temptress 
there are occasional suggestions of Gounod. Of Wagner 
there is but little trace, save in the fact that the composer 
has followed the German master’s lead by dividing his 
work into scenes, thus avoiding the old-fashioned de- 
nominations of “ air,” “ duct,” “ trio,” «fcc. The score of 
Samson et Dalila^ however, is not devoid of individuality. 
The influences mentioned alK)ve, j^ossibly cxcejiting that of 
Bach in the earlier scenes, are rather of a suiK^rficial nature, 
and do not detract from the originality that assorts itself 
throughout the work ; for 8aint-Saens has undoubtedly a 
style of his own. It is a composite style, certainly ; and all 
the materials that go towards forming it may not l)c 
absolutely his, that is, the eclecticism of his mind may lead 
him at one moment to adopt an archaic form of cx[)i’ession, 
at another to employ the current musical language of his 
day, and sometimes to blend the two. It is jxjrhaps in the 
latter case that he shows most individuality ; for although 
his works may denote the varied influences of such totally 
<lissimilar masters as Bach, Beethoven, Liszt, and Gouuo<l, 
lie ever contrives to put in something of his own that gives 
his music the stamji of its authorshi]». 

After the production of Samson et Dalila^ Saiut-Saens 
stood at the parting of the ways. Looked at askance by 
the reactionary section of the French musicians, and sus- 
pected of harbouring subversive Wagnerian ideas, a notion 
strengthened by the enthusiastic articles he had published 
concerning the production of the King des Nibelungen 
at Bayreuth in 1876, but ready to be welcomed by the pro- 
gressive party, it now remained to be seen which road he 
would follow. Both sides were doomed to disapjK)intmcnt, 
for in his subsequent operas Saint-Saiins attempted to 
effect a compromise between the older and the newer forms 
of opera He had for some time caressed the idea of 
utilizing the history of Franco for oixjratic i>urix)ses. The 
first and only result of this project has lieen £tieniie 
Marcel^ an ©ijora produced at Lyons in 1879. Although 
of unequal merit, owing partly to its want of unity of 
style, this work contains much music of an attniciive kind, 
and scarcely deserves the neglect into wdiich it has fallen. 
Forsaking the history of Franco for that of England, 
Saint-Saens now sot to work on an opera having for 
its hero “bluff King Hal.” Henry VIII. was pro- 
duced at the Paris Grand Op^ra in 1883. The librettists 
had concocted a piece that was suflicicntly well knit 
and abounded in dramatic contrasts. While adhering 
to his system of compromise by retaining certain conven- 
tional operatic features, Saint-Saens had in this instance 
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advanced somewhat by employing left motivs in a more 
rigorous fashion than hitherto, altliough he had not gone 
so far as to discard airs cut after the old i>attern, ducts, 
and quartets. Hem'y VIIL, which was given at Covent 
Garden during the season of 1898, certainly occu])ie8 an 
honourable place among the comi)Oser’s w’orks. Kroser- 
pine^ a lyrical drama produced at the Paris Oi)(Sra 
Comique in 1887, may be said to liavo achieved a mech 
desthne and no more. A not much l)etter fate Ixsfcll 
Ascanio^ an oi)era founded on Paul Meurico’s drama 
Kenvenuto Cellini^ and brought out at the Grand Optira 
in 1890. Phryni^ however, a two-act trifle of a light 
description, produced at the Oj^era Comique in 1893, met 
with success ; and his “ lyrical drama ” Les Barhares^ given 
at the Grand Oi»cra in 1901, has been received with 
marked favour. 

Saint-Saens worked in every field of his art aiul 
succeeded in all. The following condensed list of his 
compositions i)roves thia better than words. Besides th^^ 
oiHjras al)Ovo alluded to, ho com^tosed the following oratorios^ 
and cantatas; “Oratorio de Noel,” “TiCa Noces de Pro- 
m^th^e,” Psalm “Cceli cnarrant,” “ l.,c Deluge,” “LaLyro 
et la HarjTKi ” ; three symphonies ; four symphonic ])ocma. 
(“Lc Ilouet d’Omphale,” “Phaeton,” “Danse Macabre,” 
“ La Jcunesse d’Hercule ”) ; five pianoforte concertos ; thrt*i‘ 
violin concertos ; two suites, marches, and other works f(»r 
orchestra ; the ballet ZavotU ; music to the drama D^janire^ 
given at the oi>cn-air theatre of Beziers ; a (piintct for i)ian(> 
and strings, a quartet for piano and strings, two trios for 
piano and strings, a string quartet, a septet, violoncello 
sonata, two violin sonatas; a Mass, a Keejuiem, besidc*H. 
a quantity of piano and organ music, and many songs, 
duets, and choruses. He also }>ublished three books, 
entitled J/armonie et MiUxlie^ Vminnts et Souvenirs^ and 
PrMhnes et HystheSy Upsides a volume of ])oems, Himt » 
familierex The honorary degree Doctor of Music W'as 
conferred iqKjn him by Cambridge I'niversity in 1893. 

8t Servan. See St Malo. 

St ThomaSp nn incori)orated city and port of entry 
of Ontario, Canada, capital of Elgin county, on Kettle 
creek, 13 miles south of London and 8 miles north of 
Lake Erie. It is an imjwtant station on the Grand 
Trunk, Michigan Central, Lake Jhic and Detroit River, 
and Canadian Pacifu! railways. The i)rincipal publi<" 
buildings are the city hall, court house, and jKwt ofticc ; 
there arc six schools, a collegiate instituh^, and Alnui 
ladies’ college. Tho Michigan C(‘ntral railway shoj>s, car- 
wdieol foundry, flour, flax, and ])laning mills, are the 
])rinci|Uil industries. Population (1891), 10,366; (1901), 
11,485. 

St Thomasi 8t Croix, and St John, 

three of the Virgin islands of the West Indies, situated- 
the first-named 40 miles east (»f Porto Rico, the second 65 
miles south-east of Porto Rico and 40 miles south of St 
Thomas, and the third 4 miles east of »St Thomas. TJicir 
resjx 5 ctivo dimensions, areas, and jKjpulations arc given in 
the following table : — 





1 




Densitt 

iHland. 

Lon^th. 

Miles. 

Width. 

Miles. 

Area. 

Hquure 

Miles. 

Poniila- 
t ion, 

Popula- 

tiOll, 

1890. 

Pcpula- 

tinn, 

]0O1. 

|Mjr 

Square 

Mile, 







11)01. 

»St Tlionijw 

13 

1-1 

33 

__ 

14,022 

12,010 

11,012 

331 

St Ooix . 

22 

1-G 

81 

26,681 

1{»,783 . 

18,567 

22 i 

St John . 

10 

2h 

21 

2,47r> 1 

981 1 

925 

44 

Total . 

... 


138 

43,178 

;j2,786 j 

30,504 

221 ; 

1 

The wimlatiou luvs thus cliiiiinislied hy 29-3 pr 

cent. 

since 1835. 

In 1901 there were 14,026 males and 16,478 


S. VH 1.-48 



378 STVINCENT 


females; and 68-4 per cent (17,826) Jived in tlie towns 
and 41*6 per cent (12,678) in the country districts. The 
chief towns are Charlotte Amalie, the capital of St 
Thomas, with 8540 inhabitants in 1901 ; Christiansted, 
the capital of St Croix, with 5483 inhabitant ; Fi'ederik- 
sted, also on St Croix, with 3745 inhabitants ; and Cruxbay, 
on St John, with 58 inhabitants. Five-sixths of the in- 
habitants are the descendants of negro slaves brought from 
Africa, chiefly in the period of the ISfapbloonic wars; the 
remaining one-sixth are whites, mostly Danes and British. 
The prevailing language is English, but Danish, Dutch, 
French, Spanish, and German are also used. Except in 
tho southern lialf of St Croix, the islands are all hilly, 
the culminating i)oint in St Thomas being West Mountain 
(1555 feet); in St Croix, Blue Mountain (1155 feet); 
and in St John, 1270 feet. St Thomas and St John 
.stand on a continuation of the ridge which supports the 
Greater Antilles (Cuba, Hayti, Porto Rico) ; but St Croix 
is the westernmost iiromontory of tho submarine elevation 
on which the Lesser Antilles stand. All throe islands are 
built up of eruptive rocks (porjJiyry and granite) of ancient 
origin and much disiiiteip’at^. Tlio cultivable area is 
I’olativoly small, but the tjoil is generally from 10 to 50 feet 
deep. St Croix possesses relatively tho largest share of 
cultivated ground, nam(dy, 57 J jicr cent, pasture and 32 
]Kjr cent, planted with tlio sugar-cane, tobacco, and fruits, 
while the remaining lOi jKjr cent, is uncultivated. Sugar, 
tobacco, bay rum, and tropical fruits are the j)rinci|)a} 
preductions, the first-named being by far the most im- 
portant. Lying as they dp within the tropics, these islands 
are naturally hot, and tho daily range of temjierature is 
comparatively small, only 9 ' ; indeed the yearly range 
is not great, tho maximum being 92“ in September, and 
tho minimum 69“ in January. The annual mean of St 
Ooix (81“) is about 3*5“ higher than the annual mean of 
St Thomas (77*5“). But the heat is greatly modified by 
the constant and invigorating trade-*winds ; so that, on the 
whole, the climate is lino and salubrious. The rain falls, 
as a nile, in short, heavy showers, the annual moan of both 
St Thomas and St Croix lying between 44 J and 47 inches. 
Earthquakes are frequent, but as a rule are not severe. 
The fierce hurricanes are much more dreaded ; those of the 
years 1713, 1738, 1742, 1772, 1793, 1819, 1837, and 1899 
having been especially destructive. 

Since the introduction < f steam ixseau-going vessels St Thomas 
lias gradually lost the greater , part of the trade which she had as 
one of the chief eui]ioria of the West Indies, and tho decline has 
been more marked Hiuce 1885,’ when Barbados took the place of St 
Thomas as a tradu-distrihntlng centre. Wherccu in 1886 tho total 
trade was valued at £694,130 (of which £446,290 represented St. 
Thomas* sliare). the total v^luo in 1898 did not exoeed £342,350. 
Tho country which has the largest share in this trade is tlie Bnited 
States. In 1821 the trade between these three islands and the 
United States was valued at £692,222 ($3,461,110) ; in 1861, 
£365.880 ($1,829.400) ; and £234.082 ($1,170,410) in 1901. But 
the principal value and iiiqH'>rtance of the little group lies in the 
suitability of St Thomas for a coaling station, and eventually, no 
doubt, as a naval base for the United States, for its grogniphical 
.position invests it with a high strategic value (Qantain Mahan). 
It is a port of call for coaling of tho Hamburg-Americun line. 
Transatlantic Steamship Commny, Royal Mail OunqHiny, and 
others.. The port is situated about the middle of tlte south coast 
of the island, and consists of an almost landlocked basin, about 
three-quarters of a niile across, approached by a nanow entrance 
of only 300 yards at its minimum ; the depth varies from 27 feet 
to 36 feet. It is equipped with a lloatiiig ary dock, 800 feet long, 
which eon aocommodate vesivelB up to 3000 tons burden, and with 
w'Ml-fitted ship-repairing yajdk The port of Christiansted, on a 
creek on the nortli side of St Croix, is to a large extent choked 
up with mud ; and Frederiksted, at the western end of tlie same 
island, is little better than an open roadstead. But in Coral Bay 
St Jdhn possesses one of the best kaillKmrs of refuge in the 
Antilles, when tke di'eaded hurricanes are raging. 

From 1665 the islands were continuously governed at a loss to the 
iuother oountry of Denmark ; their total indebtedness on this score 
amounted in 1898 to tlie sUm of £216,720. Tho idea of the United 


states buying thesS iriands from Deiitoafk was first bioaeked hf 
Secretary Se#^ard in 186fi, and the ishuids Were vfrtisidly ecdkl ibr 
. the sum lof '74inUltcili dollars, but the treaty failed te get the ratir 
> iication of the- United States Senate. Kegotiatioiis were reopened 
^ in 18,91^ and matters were again so far advanced that in 190^ 
ahother treaty of cession was a^ed on 17th February, in virtue of 
which the ptwchase ])rioe was fixed at 5 million dollars ; and this 
was duly ratified by the United States Senate, and by the Danish 
Folketbiiig, subject to the assent of the inhabitants of the islands. 

, The sarlier history of these islands is given under the several 
headings in the ninth edition of this work. 

See Kev. JoHK ?. Knox, A HiitoriccU Aemint of St Thonuuf, 
and JnddenUU Notiot$ tf St Croix and St John (1850), and Jauus 
Tauton, ThA JJanUh Manda (1869). 

at Vincent, one of tho British Windward Islands. 
Population (1891), 41,054 (2445 white, 7554 coloured, 
and 31,055 black); (1900), estimated at 44,600. About 
330 of these wci*e East Indian coolies, and a few Caribs of 
somewhat mixed blood, the majority of the aboriginal 
Caribs having been deported to British Honduras in 1797. 
Kingstown, the capital, situated on a bay at the south- 
western extremity of the island, has a population of about 
4000, The climate is healthy. The coolest time of the 
year is from December to May ; the wet season is from 
August to November. The maximum reading of the 
thermometer during 1899 was 88*5" (in August); the 
minimum 68*5“ (in December). The average annual rain- 
fall is 111*82 inches. There are 77 miles of highway 
miming round the island, for the most part close to the 
coast; but on the leeward side communication is mainly 
by boat. There are 129 miles of telephone. Imports in 
1899, £103,627 ; exports, £63,293. In the hurricane of 

1898 nearly 300 persons lost their lives, and no less than 
30,000 j)ersons were rendered homeless; damage was 
done to the extent of £225,000. Revenue (1899) 
(including £31,075 from Imperial funds), £33,575; ex- 
penditure (including £17,534 from Imiierial funds), 
£47,855; jmblic debt, £15,710. The principal trade is 
with the United States of America, trade with tho 
United Kingdom having declined. Sugar and arrowroot 
Avere, until 1898, the principal products; the hurricane 
of that year almost extinguished the sugar industry, 
which wTis already decaying ; whilst, on the other hand, 
the arrowroot w'orks then destroyed were replaced by 
better equipt)ed ])remiscs. Other articles of export are 
cacao, cotton, spices, fruit, vegetables, live stock, and 
poultry. Crown lands, situated in the centre of tho 
island at altitudes varying from 200 to 4000 feet, com- 
prise l^twecn one-half and one-third of tho whole island. 
The tonnage of the vessels entered and cleared during 

1899 w^as 245,588, nearly all being British. The Angli- 
can, Wesleyan, and Roman Catholic churches are w'ell 
represented, and there are some Presbyterians. In 1898 
there w^erc 98 State-aided schools, w’ith 7509 children on 
the roll, and an average daily attendance of 3158. There 
is a grammar school at Kingstown, the capital. An agri- 
cultural school was opened in 1900. 

The present constitution dates from 1877, when the 
legislative council, consisting of four official and four 
nominated unofficial membei’s, was formed. In 1899 an 
important scheme was entered upon, by means of a grant 
of £15,000 from the Imperial treasury, for settling the 
labouring population, distressed by the failures of the sugar 
industry, in the position of peasant proprietors. 

In May 1902 the island was devastated by a terrible 
eruption from the Soufriere, contemporaneously with the 
eruption of Mont Pel4e in Martinique {q,v,\ and extensive 
dainage and loss of life was caused, the remaining Black 
Caril^ being roixirted to be entirely wiped out. An 
imcount of the calamity was given in a lettw to the 
Standard by Mr F. H. Watkifis, the Commissioner bf 
Montserrat, which, in the absence^bf fuller details at thd 
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lime WhAi this artidle had to go to press, may here be 
quoted:—* 

*'*St Vinoeut is divided by a higb mountain ridge, running from 
north to south, at the northern end of wtiich u the 
which, rising to about 8000 feet in the centre of the island, domi* 
nates both we leeward and windward distriots in that poHion of 
it The Soyfrii/n has, or rather had, two craters, the old and 
new, the latter, to the south-east of the former, having been 
formed by the eruption of 1812, which has been so vividly described 
in Charles Kingsley’s At LoM, The craters are divided by an 
exceedingly knife-liKe ridge, along wliich it required a cool head 
to creep The old crater, 3 niuos in circumference, contained 
a lake, reposing at the depth of several hundred foot below tlie 
«dgo, over which clouds of vapour and mist were constautly hover- 
ing. The new crater, smaller than its neighbour, but more rugged 
and precipitous, looked, as it has been graphically described, like 
*aa opening into the great infernal regions.' At tlie leenard 
hose 01 the SoafrUre lay the estates of Wallibou and Richmond, 
Jdorne Rondo, the settlement of the Black Caribs, and, to the 
south-west, the small town of Chatcanbellair ; while on the wind- 
ward side wore the groat sugar estates of the Oarib quarter, Sandy 
Bay, the settlement of the pure Caribs ; and to the extreme north, 
the arrowroot estates of Owia and Fancy. Almost opposite to 
Chateaubellair, on the wind\raid coast, is Georgetown, the second 
town of St Vincent. Tlie Sovfnere may be said to have at leabt 
onu-thii*d of the island within its range of possible destruction. 
Premonitory signs of eruution had been given since February 1901, 
when shocks of cartliqualce and dei^p reverberations were felt ; but 
as they passed away, little attention was given to them. Tlicso 
warnings were rciicated as soon as tlio Mont Pclde volcano at 
MaHinKpie showed activity, and increased in force until 8th May, 
Avlicn all doubts as to their true meaning wore dissipated. At 
throe p.ra. on that day huge columns of smoko wert^ seen from 
Chateaubellair to issue from the old crater, followed by streams 
of flame. So serious was the (condition of affairs, that several 
officials were sent from the capital, Kingstown, 15 miles off, to 
report upon what was hapjiening, and they found the mountain 
in full eruption. Early on the following (Wednesday) morning 
the erujitiou ciiascd, and loft the surrounding country in gloom. 
So far tho windward side had esenned with little damage. Shortly 
after eight the volcano once more oiu’st into activity, the full fonte 
being ex()erionced from one o’clock to three o’clock pm. For more 
than 400 miles the sound as of heavy cannonading at sea woe 
heard throughout tho West Indies. In Kingstown lamps ha<l to 
be lighted at four o’clock in the afternoon, and ashes hdl in Bar- 
bad<»s, which lies about 100 miles to windward of St Vinoont. 
On ilia windward sido tlie estate works at Toiiratiia, Orange Hill, 
jiiid Lot 14 wore coiiipleti ly destroyed ; on tlio leeward sido Walli- 
bou w'os coviTod up, and the chimney at Richmond was the sole 
sign of tlie works.” 

A Mansion House Fund was at once started in London 
for the relief of the sufferers, and subscriptions were sent 
from all parts of tlic civilized world, and notably from the 
United States. (f. cu ) 

SAlyIdl AhmftCly Bm (1817-1898), Mahommedan 
educationist and reformer, was born at Diihi, India, in 
1817. Ho belonged to a family which had come to India 
with the Afghan conquest, and had held high offices under 
tho Mogul emperors. Although his imperfect acquaintance 
with English prevented his attainment of higher office 
than that of a judge of a small cause court, ho earned the 
title of tho recognized leader of tho Mahommedan com- 
munity. To the British lie rendert‘d loyal service, and 
when the wave of mutiny reached Bijnaur in Kohilkand 
in May 1857, the British residents owed their lives to his 
courage and tact. The same spirit of loyalty made him 
oppose the Congress movement at a later date. His 
faithfulness to his religion was pronounced, and in 1876 
be defended the cause of Islam in A Series of Essays on 
MaJummedf written in London. Of good ancestry, and 
true to the faith, he used tlieso advantages to act as 
interpreter between the Mahommedans and their rulers, 
and to rouse his countrymen to a sense of the benefits of 
modem education. The task was no light one. The 
horrors of the invasions of Nadir Shah and Ahmad Shah 
were fading from the memories of the rising generation. 
A flicker of hope excited society when Shah Alam was 
rescued from his MarsLtha guard, and in 1803 restored to 


some measure of uidependence. Disapfmintment followed 
when in 1832 the Company began to administer Delhi, 
but Hindustan was used to revolutions, and it awaited 
a turn of fortune. At least the Mahommedans might 
keep aloof from British officials and English education 
and study Persian and Arabic in their mosques. Saiyid 
Ahmad felt their mistake and set himself to alter their 
resolution. He established a translatiun society, which 
became the Scientific Society of Aligarh. He wrote 
letters from England to draw tho hearts of tho East to 
tho West. In 1873 ho founded the Mahommedan Anglo- 
Oriental College, and raised funds for the buildings of wiiich 
Lord Lytton laid the foundation stone. He stimulated 
a similar movement elsewhere, and among other cities 
Eoirachi, Bombay, Haidarabad caught the iiifeetion uf 
his spirit. Thus he effected a revolution in the attitude 
of Mahommedans towards modern education. He wa.s 
made K.C.S.I., and became a member of the legislative 
councils of India and Allahabad, and of tho Education 
Commission. These honours marked the official view 
of his services, but his lasting monument is the Aligarh 
College, with its regular outflow of educated Mahom- 
mtdatis into public life. He died at Aligarh on 2iid 
March 1898. (w. l.-w.) 

SSilchAlilli an island of Russia, in the Pacific Ocean, 
lying opjjosite tho mouth of the Amur, with an aixja of 
29,336 sipiare miles and a domiciled Russian ]K>piilatioii 
w’hich in 1897 numbered 28,113, of whom only 7641 
were women. The tKipiiIation is chiefly comjioHcd of 
convicts and exiles, but a number of free setthu’s have 
lately gone to the island. There were, in 1897, 4979 
hard-labour convicts (755 women), 1566 released convicts 
(293 women), and 6934 exiles (879 w’omen), making a 
total of 13,479, or 42 isn- c(;iit. of the Russian po])ulation ; 
besides which tlicro wt‘re 4500 natives, (Jhilyaks, and 
Ainos. The cliief military {Kists on the island are Due 
(1049), Alexandrovsk (3857), Southern (1166), and Kor- 
sakovsk (K^Ci). Tho chief villages arc Rykovskoye and 
Ilerbinskoyc, The convicts arc employeil in obtaining 
coal, timl)er, and fuel, and in nwiking roads. Owing to 
a dearth of schools, less than one-fourth of the children 
are educated. Only 7890 acres were under crops in 1898 ; 
rye, wheat, oats, barley, and vegetables arc grown. Iliere 
were in 1898, 1890 horses, 6000 horned cattle, and 1020 
swine. Some 2300 tons of coal are obtained annually. 
The natives, as also a number of Japanese and a Russian 
company, are engaged in fishing, wliich seems to lie 
productive, as this duty paid on exjiortiid fish aiuouiited lu 
32,220 roubles in 1897. ^J'he Jajiancse also carry on a 
large export trade in edildc sea-weeds. 

S&kurA-J infill an island belonging to Ja])aii, oval 
in shajje and measuring 7 miles by 5, lying in the northern 
part of the Bay of Kagoshima (30" 40' N., 130“ 35' E.). 
It has a steaming volcano 3743 feet high (last eruption 
1779), and is ceiebrated for its springs, its oranges, and 
its giant radishes (daikon)^ which sometimes w’cigli as 
much as 70 Ih. 

SSlISf a town of Sweden, comity of Vcstnianland, 
between two small lakes, 39 miles west by north of Fpsala 
by rail. It owes its inqiortance to the silver mine of Sallierg, 

1 J miles soulli-west of the town, wliich lias been worked 
since 1510, and produces about 33,000 i>z. of ^ilyer 
annually, as 'well as dolomite. Population (1900), 659.1, 

Sala, Georaro Auarurtu* Henry (J 828 - 

1895), English journalist, was born m London, -4tn 
November 1828 ; his father (1792-1828) being tho son of 
an Italian who came to London to arrange ballets at the 
theatres, an.l hU mother (1789-J860) au actroM and 
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teacher of singing. He was at school at Paris from 1839 
to 1842, and learnt drawing in London, and in his earlier 
years he did odd jobs in sccne-painting and book illustra- 
tion, the connexion of his mother and elder brother 
(Charles Kerrison Sala) with the theatre giving him useful 
introductions to authors and artists. At an early date he 
tried his hand at writing, and in 1851 attracted the atten- 
tion of Charles Dickens, who published articles and stories 
by him in llousehold Ward» and subseiiuently in All the 
Year Rmindy and in 185G sent him to llussia as a special 
corres|K)n<leut. About the same time he got to know 
Edmund Yates, with whom, in his earlier years, ho was 
constantly connected in his journalistic ventures. In 1860, 
over his own initials, “G. A. S.,” he began writing “ Echoes 
of the Week” for the Illmtrated London and 

continued to do so till 1886, when they were continued 
in a syndicate of weekly newspapers almost to his 
death. Thackeray, when editor of the Comhill^ published 
articles by him on Hogarth in 1860, wliich were issued 
in volume form in 1866 ; and in the former year he was 
given the editorship of Temple Bar, which he held till 
1866. Meanwhile he had become in 1857 a contributor 
to the Daily Telegraphy and it was in this caiiacity that 
he did his most characteristic work, whether as a foreign 
corre8[x>ndcnt in all parts of the world, or as a writer of 
“leaders” or si)ecial articles. His literary stylo, higlily 
coloured, bombastic, egotistic, and full of turgid ];)eri- 
phrosos, gradually became associated by the public with 
their conception of the Daily Telegraph; and though 
the butt of the more scholarly literary world, his articles 
wore invariably full of interesting matter and helped to 
make the reputation of the pai)er. lie colhicted a large 
library and had an elaborate system of keeping common- 
place-books, so tliat he could be turned on to write upon any 
conceivable subject with the certainty that he would bring 
into his article enough show or reality of 8]X)cial information 
to make it excellent reading for a not very critical public ; 
and his extraordinary faculty for never saying the same 
thing twice in the same way had a sort of “sjwrting” 
interest even to those who w^ere more iiarticular. He 
earned a largo income from the Telegraph and other 
sources, but he never could keep his money. In 1892, 
when his jx^pular reputation was at its height, he started 
a weekly ])aper called Solace Journaly but it was a disas- 
trous failure ; and in 1895 ho had to sell his library of 
13,000 volumes. Lord llosol)ery gave him a civil list 
])onsion of £100 a year, but he was a broken-down man, 
and he died at Brighton on 8th December 1895. ISala 
]>ublished many volumes of fiction, travels, and essays, 
and he edited various other works, but his mUier "was 
that of ephemeral journalism ; and his name goes down 
to jKistcrity tis perha})s the most j)opular and most voluble 
of the new8jm|)er men of the period. 

Salaam, Dar-es-. See East Afbica, German. 
Salado River. See Plate Kiver. 

Salamanca, a province of western Spain ; area, 
4940 si^uare miles, divided into 8 districts and 388 
parishes; population, 314,472 in 1887, 317,005 in 1897. 
The average of births is 4*38 per cent., of deaths 3*36 per 
cent, and the proportion of illegitimate births is 4 '83. 
It is one of the provinces of Spain which loses least by 
emigration. The railways of the province have been much 
developed. Besides the line that branches off from the 
Northern Railway at Medina del Campo, there are lines 
from Bejar to Zamora vuL Salamanca, Salamanca to Avila 
by Pefiaranda. The principal industries are connected 
with agriculture. The cloth manufactories of Bejar, 
Candelairo, Pefiaranda, are decaying. 
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Three-qnarters of the provkce are well wooded-- beech, oak, 
chestnut, pines, abounding in die eoutli and aouth-west districts. 
Timber for building purposes end firewood are largely sent to 
the rest of Spain. About 2,500,000 acres are oultivaM, only a 
small proportion being well irrigated. In 1897 wheat was grown 
on 278,127 acres ; maize, oats, barley, rye, on 176,187 ; pod fruit 
on 172,iflf|*; vines on 34,807 ; olives on 9500. Badajoz, Caceres, 
and TeroA alone, out of the 49 provinces of Spain, have more live 
stock than Salamanca. Out of 925,319 head registered in 1897, 
8082 were horses, 8745 mules, 35,399 asses, 98,494 cattle, 628,272 
sheep, 65,167 goats, and 86,220 pigs. 

8Alftm&tlC0ii capital of the above province, with a 
station on the railway from Medina del Campo to the 
Portuguese frontier. The oldest of Spanish university towns 
is still rich in educational establishments, though much 
shorn of its ancient prosperity, when it had a population 
of 50,000 souls, including 10,000 students from all parts 
of Spain and from abroad. Salamanca still keeps up her 
university, with the separate faculties of letters, philosophy, 
sciences, law, and medicine ; her university and provincial 
public library, with 100,000 volumes, a provincial institute, 
a superior normal school, a seminary founded in 1778, 
economic and other learned societies, and very many 
charitable foundations. The city has still its 25 })arishes, 
25 colleges, and as many more or less ruinous con vents 
and 10 yet nourishing religious houses. Side by side with 
the remains of a great ]>ast arc the modem buildings : two 
theatres, casino, a bull-ring, the town-hall, and electric 
light factory. Salamanca maintains its Irish college, the 
rector and teachers of which are in general Irishmen. 
Population (1887), 22,199; (1897), 24,156. 

SAlAr Jun£', Sir (1829-1883), Indian states- 
man, born in 1829, was the descendant of a family 
which had held various court and military appointments, 
first under the ’Adil Slnihi kings of Bijdpur, then under 
the Delhi emiicrors, and lastly under the Nizams. While 
ho 'was known to tlio British as Sir SiiUr Jung, his 
personal name was Mir Turab All, ho was styled by 
native officials of Haidarabarl the Mukhtaru ’1-Mulk, and 
was referred to by the general public as the Ndwab Sdlilb. 
He succeeded his undo Suraju ^1-Mulk as prime minister, 
1853. Owing to the failure of the Nizdm to fulfil his 
treaty obligations to the British Government, the province 
of Berar had just been separated from his dominions and 
incorjiorated with the British possessions. The condition 
of the NizAm’s state was at that time a scandal to the 
rest of India, and Saldr Jung at once set about reform. 
He commenced by infusing a measure of discipline into 
the Arab mercenaries, who composed tlie more valuable 
|>art of the Nizdm’s army. He then employed them 
against tlie rapacious nobles and bands of robbers who 
had anniliilated the trade of the country. When he 
had attained some degree of internal security, he con- 
stituted courts of justice at Haidarabad, organized the 
jK)lice force, constructed and repaired irrigation works, 
and established schools. On the outbreak of the Mutiny 
he supported the British, and although unable to hinder 
an attack on the residency, he warned the British 
minister that it was in contemplation. The attack was 
repulsed ; the Haidarabad Contingent remained loyal, and 
their loyalty served to ensure the tranquillity of the 
Dcccan. Sdldr Jung took advantage of the preoccupation 
of the British Government with the Mutiny to push his 
reforms more boldly, and when the Calcutta authorities 
wore again at liberty to consider the condition of affairs in 
the native states, his work hod been carried far tow^ards 
completion. During the lifetime of the Nizilm Afzalu’d- 
daula, SdUr Jung was considerably hampered by his 
master’s jealous supervision. His actions were watched 
by innumerable spies, and in the palace his attitude could 
only be compared to that of an abject slave. When Mir 
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Malibab Ali, however, succooded his father in 18G9, Saldr 
Jong, at the instance of the British Government, was 
associated in the regency*^ .iprith the princiiNil noble of 
the state, the Shamsn l-Unidra or Amir Kabir, and cn> 
joyed an increased authority. In 1876 ho visited England 
with the purpose of obtaining the restoration of Berar. 
Although he was unsuccessful, liis {Kirsonal luepdts met 
with full recognition. Ho died of cholera at Haidarabad 
on 8th February 1883. He was created G.C.S.L on 28th 
May 1870, and received the honorary degree of D.C.L. 
from the University of Oxford on 21.st June 1876. 

Soo Menwira of Sir SAlAr Juyty, by his i)rivato sccrctaiy, Syed 
Hossoin Bilgrami, 1883. 

8Cil6| an urban district, Cheshire, England, in the 
Altrincham parliamentary division of the county, about 
5 miles south of Manchester by rail, on the Mersey and 
the Bridgewater canal. Among modern buildings arc St 
FauVs Church and Homan Catholic and Wesleyan chapels. 
In 1892 works for the purification of sewage were con- 
structed at a cost of £18,000. A public free library 
was erected in 1891. Fopulution of the urban district 
(1891), 9644; (1901), 12,088. 

SaIG of Goods- — Sale is commonly defined as 
the transfer of property from one person to another for 
a price. This definition requires some consideration in 
order to appreciate its full scope. The law of sale is 
usually treated as a branch of tlie law' of contract, because 
sale is efFocted by contract. Thus Fothier entitles his 
classical treatise on the subject, Tralic da rontrat de 
vtiUe^ and the Indian Contract Act (ix. of 1872) devotes 
a chapter to the sale of goods. But a completed contracit 
of sale is something more. It is a contract jilus a transfer 
of property. An agreement to sell or buy a thing, or, as 
lawyers call it, an executory contract of sale, is a contract 
pure and simple. A purely j)orsonal bond arises thereby 
iictweou seller and buyer. But a comidote or executed 
contract of .sale effects a transfer of ownership with all (he 
advantages and risks incident thereto. By an ngreement 
to sell a.;a« in pcrAvnio/a is created ; by a sale tajus in rent, 
is transferred, llio essence of sale is the transfer of 
property for a priitc. If tlierc be no agreement for a price, 
express or implied, the transaction is gift, not sale, and is 
regulated by its own peculiar rules and considerations. 
So too if commodity be exchanged for commodity, the 
transaction is called barter, and not sale, and the rules 
relating to sales do not apidy in their entirety. Again, 
a contract of sale must coiiteinplate an absolute transfer 
of tlio property in tlic thing sold or agreed to be sold. 
A mortgage may be in the form of a conditional sale, but 
English law regards the substance and not the form of the 
transaction. If in substance tlie object of the transaction 
is to secure the repayment of a debt, and not to transfer 
the absolute proi)erty in the thing sold, the law at once 
annexes to the transaction the complex consequences 
which attach to a mortgage. »So too it is not always easy 
to distinguish a contract for the sale of an article from a 
contract for the supply of work and materials. If a man 
orders a set of false teeth from a dentist the contract is 
one of sale, but if he employs a dentist to sto]) one of his 
teeth with gold the contract is for the supply of work and 
materials. The distinction is of practical importance, 
because very different rules of law apply to the two 
classes of contract. The property which may bo the 
subject of sale may be cither movable or immovable, 
tangible or intangible. The present article relates only 
to the sale of goods, that is to say, tangible movable 
property. By the laws of all nations the alienation of 
land or real property is, on grounds of public policy, 
subject to special regulations. It is obvious that the 


O F G 0 0 D S 381 

assignment of “ things in action,” such as debts, contracts, 
and negotiable instruments, must bo governed by very 
different principles from those w'hich regulate the transfer 
of goods, when the object sold can be transferred into the 
2 >hysical possession of the transferee. 

In 1847, when Mr Justice Story wrote his work on the 
sale of i>crsonal pro^ierty, the law of sale was still in 
{irocess of development. Many rules were still 
unsettled, especially the rules relating to im- Jpj* 
plied conditions and "warranties. But for 
several years the main principles have been well settled. 
In 1891 the subject seemed ripe for codification, and 
Lord Hersclicll introduced a codifying Bill which two 
years later passed into hiw as the Sale of Goods Act, 1893 
(56 and 57 Viet. c. 71). Sale is a consensual contract. 
The parties to tlie contract may 8 Up 2 >lcment it with any 
stipulations or conditions they may see lit to agree to. 
Tlio code in no wi.so seeks to fetter this discretion. It 
lays down a few positive rules, such, for instance, as that 
wliich reiModuces the 17th section of the Statute of 
Frauds. But the main object of the Act is to provide 
clear rules for those cases where the jiarties have either 
formed no intention or have failed to express it. When 
I>artics enter into a contract they contein[)late its smooth 
jierformaiice, and they seldom provide for contingencies 
which may intcrnq»t that performance, sucli as the 
insolvency of the buyer or the destruction of the thing 
sold before it is delivered. It is the })ro\ince of the code 
to provide for these contingencies, leaving the jiarties fren 
to modify by express stipulation the provisions imiiorted 
by law. When the code was in contemplation the casts 
of Scotland gave rise to difficulty. Scottish law varie.s 
widely from English, To speak broadly, the Scottish 
law of sale differs from the English by adhering to the 
rules of Boman law, while the English common law has 
worked out rules of its own. Where two countries are so 
closely connected in business as Scotland and England, 
it is obviously inconvenient that their la^vs relating to 
commercial matters should differ. The Mercantile Law 
(binmissiou of 1855 reported on this question, and 
recommended that on certain points the Scottish rule 
should be ado 2 )t<'.d in England, wdiile on other points the 
English rule should be adopted in Scotland. The 
recommendations of the Commission were partially and 
rather capriciously adopted in the English and Scottish 
^Icrcantile Law Amendment Acts of 1856. Certain rules 
were enacted for bhigland which resembled but did not 
really rei>roducc the Scottish law, while other rules were 
enacted for Scotland w'hich resembled but did not really 
rcjiroduce tlie b]nglish law. There the matter rested 
for many years. The Codifying Bill of 1891 applied only 
to England, but on the advice of Lord Watson it was 
extended to Scotland. As the English and Irish laws of 
sale were the same, the case of Ireland gave rise to no 
difficulty, and the Act now apjilies to the whole of tlie 
United Kingdom. As regards England and Ireland very 
little change in the law has been effected. As regarrls 
Scotland the iirocess of assimilation has been carried 
further, but has not been completed. Iii a few cases the 
Scottish rule has been saved or rc-enacted, in a few otlicr 
cases it has been modified, while on other iioints, wJicro 
the laws were dissimilar, the English rules have been 
adopted. It is perhaps to be regretted that the jirocess 
of assimilation was not fully carried out by the Act. In 
mercantile matters the certainty of the rule is often of 
more im^iortance than its substance. If the ])artics know 
beforehand what their legal position is, they can jirovido 
for their particular needs by exi>rcss stipulation. Still, 
the way has been paved for future uniformity. The law 
is contained within the four corners of the Act, and it is 
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a much easier matter to amend a statute than to alter 
common law. . 

Now that the law has been codified, an analysis of the 
law resolves itself into an epitome of the main provisions 
of the statute. The Act is divided into six parts, the first 
dealing with the formation of the contract, the second 
with the effects of the contract, the third with the per- 
formance of the contract, the fourth with the rights of 
an unpaid seller against the goods, and the fifth with 
remedies for breach of contract; the sixth part is 
supplemental. The Ist section, which may be regarded 
as the keystone of the Act, is in the following terms : — 
“ A contract of sale of goods is a contract whereby the 
seller transfers or agrees to transfer the property in goods 
to the buyer for a money consideration called the price. 
A contract of sale may be absolute or conditional. When 
under a contract of sale the property in the goods is 
transferred from the seller to the buyer the contract is 
called a * sale,* but when the transfer of the property in 
the goods is to take place at a future time or subject 
to some condition thereafter to be fulfilled the contract 
is called an * agreement to sell.* An agreement to sell 
becomes a sale when the time elapses or the conditions 
are fulfilled subject to which the property in the goods is 
to be transferred.** This section clearly enunciates the 
consensual nature of the contract, and this is confirmed 
by section 55, which provides that “ where any right, duty, 
or liability would arise under a contract of sale by 
implication of law,** it may be negatived or varied by 
express agreement, or by the course of dealing between 
the parties, or by usage, if the usage be such as to bind 
both parties to the contract. The next question is who 
can sell and buy. The Act is framed on the plan that if 
the law of contnict were codified, this Act would form a 
chapter in the code. The question of capacity is there- 
fore referred to the general law, but a special provision is 
inserted (section 2) relating to the supply of necessaries to 
infants and other persons vrho are incompetent to contract. 
Though an infant cannot contract he must live, and he can 
only get goods by paying for them. The law, therefore, 
provides that he is liable to pay a reasonable price for 
necessaries supplied to him, and it defines necessaries as 
“goods suitable to the condition in life of such minor or 
other person, and to his actual reipurements at tlie time 
of the sale and delivery.** 

The 4th section of the Act reproduces the famous 
17th section of the Statute of Frauds, which was an Act 
“for the prevention of frauds and perjuries.** The object 
of that statute was to prevent people from setting up 
bogus contracts of sale by requiring material evidence of 
the contract. The section provides that “ a contract for 
the sale of any goods of the value of ten pounds or 
upwards shall not be enforceable by action unless the 
buyer shall accept part of the goods so sold, and actually 
receive the same, or give something in earnest to bind the 
contract, or in part payment, or unless some note or 
memorandum in writing of the contract be made and 
signed by the party to be charged, or his agent in that 
behalf.*’. It is a much disputed question whether this 
enactment has done more good or harm. It has defeated 
many on honest claim, though it may have prevented 
many a dishonest one from being put forward. When 
judges and juries have been satisfied of the hona fide% of a 
contract which does not appear to satisfy the statute, they 
have done their best to get roi»4 it. Every expression in 
the section has been the subject of numerous judicial 
decisions, which ran into almost impossible refinements, 
and illustrate the maxim that hard cases make bad law. 
The last edition of the late Mr Benjamin's book on Sale 
contains 950 pages, of which number no less than 180 are 


devpted to the decisions on the few lines dted above.* 
Only one thing is certain. The Statute of Frauds has. 
brought much grist to the legal mill. It is to be noted 
that Scotland is excluded from the operation of section 4. 
The Statute of Frauds has never been applied to 
Scotland, and Scotsmen appear never to have felt the 
want of "it. 

As regards the subject-matter of the contract, the Act 
provides that it may consist either of existing goods or 
“ future goods,** that is to say, goods to be maniSactured 
or acquired by the seller after the making of the contract 
(§ 5). Suppose tliat a man goes into a gunsmith’s shop, 
and says, “ This gun suits me, and if you will make or 
get me another like it I will buy the pair.** This is a 
good contract, and no question as to its validity would be 
likely to occur to the lay mind. But lawyers have 
seriously raised the question, whether there could be 
a valid contract of sale when the subject-matter of the 
contract was not in existence at the time when the con- 
tract was made. The price is an essential element in a 
contract of sale. It may be either fixed by the contract 
itself, or left to be determined in some manner thereby 
agreed iipon, c.//., by the award of a third party. But 
there are many cases in which the parties intend to 
effect a sale, and yet say nothing about the price. Suppose 
that a man goes into a hotel and orders dinner with- 
out asking the price. How is it to be fixed? The law 
steps in and says that, in the absence of any agreement, 
a reasonable price must be paid (g 8). This prevents ex- 
tortion on the part of the seller, and unreasonableness or 
fraud on the part of the buyer. 

The next question dealt with is the difiUcult one of con- 
ditions and warranties (g§ 10 and 11). The parties may 
insert w^hat stipulations they like in a contract ^ 
of sale, but the law has to interpret them. The 
term “ warranty ** has a peculiar and technical meaning in 
the law of sale. It denotes a stipulation which the law 
regards as collateral to the main purpose of the contract. 
A breach, therefore, does not entitle the buyer to reject the 
goods, but only to claim damages. Suppose that a man 
buys a particular horse, which is warranted quiet to ride 
and drive. If the horse turns out to be vicious, the buyer’s 
only remedy is to claim damages, unless he has expressly 
reserved a right to return it. But if, instead of buying a 
particular horse, a man applies to a dealer to supply him 
with a quiet liorse, and the dealer BU]:)plieB him with a 
vicious one, the stipulation is a condition. The buyer can 
either return the horse, or keep it and claim damages. 
Of course the right of rejection must be exercised within 
a reasonable time. In Scotland no distinction has been 
drawn between conditions and waiTanties, and the Act 
preserves the Scottish rule by providing that, in Scotland, 
“failure by the seller to perform any material part of a 
contract of sale” entitles the buyer either to reject the 
goods within a reasonable time after delivery, or to retain 
them and claim compensation (g 1 1 (2)). In England it is 
a very common trick for the buyer to keep the goods, and 
then set up in reduction of the price that they are of 
inferior quality to what was ordered. To discourage this 
practice in Scotland the Act provides that, in that country, 
the court may require the buyer who alleges a broach of 
contract to bring the agreed price into court pending the 
decision of the case (§ 69). It seems a pity that this 
sensible rule was not extended to England. 

In early English law caveat emptar was the general 
rule, and it was one well suited to primitive times. Men 
either bought their goods in the open market-place, or from 
their neighbours, and buyer and seller contracted on a 
footing of eqnality. Now the complexity of modem com- 
merce, the division of labour, and the increase of techniced 
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fddll,' have altogether altered the state of affairs. The 
buyer ia more and more driven to rely on the honesty,' 
fikiil, and judgment of the seller or manufacturer. Moderu 
law has recognized this^ and protects the buyer by imply- 
ing various conditions an4 warranties in contracts of sale, 
which may be summarized as. follows : — First, there is an 
implied undertaking on tlie part of tlie seller ^t he has 
a right to sell the goods (§ 12). Secondly, if goods .be 
ordered by description, they must correspond with tiiat 
description (§ 13). This, of course, is a universal rule — 
Si CB8 pro veneaty non valet. Thirdly, there is the 
case of manufacturers or sellers who deal in particular 
classes of goods. They naturally have better means of 
judging of their merchandise than the outside public, and 
the buyer is entitled within limits to rely on their skill or 
judgment. A tea merchant or grocer knows more about 
tea than his customers can, and so does a gunsmith about 
guns. In such cases, if the buyer makes known to the 
seller the jjariicular purpose for which the goods are re- 
quired, there is an implied condition that the goodf^ are 
reasonably lit for it, and if no particular purpose be in- 
dicated there is an implied condition that the goods sup- 
plied are of merchantable quality (§ 1 4). Fourthly, in the 
cose of a sale by sample, there is an implied condition 
that the bulk shall correspond with the sample in quality,^’ 
and that the buyer shall have a reasonable opportunity of 
comparing the bulk with the sample (§ 15). 

The main object of sale is the transfer of ownership 
from seller to buyer, and it is often both a difficult and 
an important matter to determine the precise 
moment at which the change of ownership is 
effected. According to Roman law’, wdiich is still 
the foundation of most Continental systems, the property 
in a thing sold did not pass until delivery to the. buyer. 
TraditiombuH et umcapmnilms dominia rtrmxy non nndis 
piictis, transferuniur, English law has abandoned this 
test, and has adopted the ])rinciple that the pro]:)erty passes 
at such time as the parties intend it to pass. Express 
stiimlations as to the time when the property is to pass are 
very rare. The intention of the parties has to be gathered 
from their conduct. A long train of judicial decisions has 
worked out a more or less artificial series of rules for deter- 
mining the presumed intention of the parties, and these 
rules are embodied in sections 1 6 to 20 of the Act. The 
first rule is a negative one. In the case of unascertained 
goods, i.e,y goods defined by description only, and not 
specifically identified, “ no property in the goods is trans- 
ferred to the buyer unless and until the goods are ascer- 
tained.” If a man orders ten tons of scrap iron from a 
dealer, it is obvious that the dealer can fulfil his contract 
by delivering any ten tons of scrap that he may select, 
and that until the ton tons have been set apart, no ques- 
tion of change of ownership can arise. But wdien a specific 
article is bought, or when goods ordered by description are 
appropriated to the contract, the passing of the property 
is a question of intention. Delivery to the buyer is strong 
evidence of intention to change the ownership, but it is 
not conclusive. Goods may be delivered to the buyer on 
approval, or for sale or return. Delivery to a carrier for 
the buyer 0 ][>erates in the main as a delivery to the buyer, 
but the seller may deliver to the carrier, and yet reserve 
to himself a right of disposal. On the other hand, when 
there is a sale of a specific article, which is in a fit state 
for ddivery, the property in the article prtmd fade passes 
at once, even though delivery delayed. When the con- 
tract, is for the sale of unascertained goods, which are 
orderod by description, the property in the go^ passes 
to buyer, when, with the express or implied consent of 
the parties goods of the rdq[uir^ description are ’^‘unedn- 
ilitioaaU^ aj^rd^iaied to the contract.” The cases which 


deteri;)()fine what amounts to an appropriation of goods to 
the cpnljraot numerous and complicated. Trobably 
they could all be explained as cases of constructive de- 
livery, but .at the time when the law of appropriation was 
worked, put the doctrine of constructive delivery w’as not 
known. . It is perhaps to be regretted that the codifying 
Act did .not adopt the tost of delivery, but it was thought 
better to adhens to tlie familiar phraseology of the cases 
Section 20 dj^als with the transfer of risk from seller to 
buyer, and lays down the primd facie rule that ** the goods 
remain at the seller’s risk until tlio property therein is 
transferred to the buyer, but when the property therein 
is transferred to the buyer, the goods are at the buyer’s 
risk whether delivery has been made or not.” peril 
domino is therefore the maxim of English, as well as of 
Roman law. 

In the vast majority of cases people only sell w’hat they 
liave a right to sell, but the law has to make provision for 
cases where a man sells goods which he is not 
entitled to sell. An agent may iniscouceive or 
exceed hi« authority. Stolon goods may be ])asscd from 
buyer to buyer. Then comes the question, Which of two 
innocent parties is to suffer? Is the original owner to be 
permanently deprived of his property, or is the loss to fall 
on the innocent purchaser ? Roman law threw the loss on 
the buyer, Nemo plus juris in alium transft rre potest quam 
ipse habit. French law, in deference to modern commen e, 
protects the innocent ])urohaser and throws the loss on the 
original owner. “En fait de ineiibles, possession vaut 
titro” {Code Civile art. 1599). English law is a cotn])ro- 
miso between these opposing tlicories. It adopts the 
Roman rule as its guiding principle, but qualifies it with 
certain more or less arbitrary exceptions, whi(jh Cover per- 
haps the majority of the actual cases which occur (§fi 21 to 
26). In the first place, the provisions of the FaebDrs Act, 
1889 (52 and 53 Viet. c. 45, extended to Scotland by 53 
and 54 Viet. c. 40), are preserved. That Act validates 
sales find other dispositions of goods by mercantile agents 
acting witl in tlie apparent scope of their authority, and 
also protects innocent purchasers who obtain goods from 
sellers left in possession, or from intending buyers who 
have got possession of the goods while negotiations are 
pending. In most cases a contract induced by fraud is 
voidable only, and not void, and the Act provides, accord- 
ingly, that a voidable contract of sale shall not be avoided 
to the. prejudice of an innocent ])urchasnr. The ancient 
privilege of market overt is preserved intact, and section 
22 provides tlmt “ where goods are sold in niai-ket overt, 
according to the usage of the market, the buyer acquires 
a good title to the goods provided lie buys tlicin in good 
faith, and without notice of any defect or want of title on 
the part of the seller.” The section does not apply to 
Scotland, nor to the law relating to the sale oi horses 
which is contained in two old statutes, 2 and 3 Phil, and 
Mar. c. 7, and 31 Eliz. c. 12. The minute regulations of 
those statutes are never complied with, so their firactical 
effect is to take horses out of the category of things which 
can be sold in market overt. The privilege of market 
overt applies only to in«^rkets by prescji]»tinn, and does 
not attach to newly-created markets. The operation of the 
custom is therefore fitful and capricious. I'or exanijile, 
every shop in the City of London is within the custom, 
but the custom does not extend to the greater London out- 
side.. . If then a man buys a stolen w'atch in Fleet Stre(d, 
he may get a good title to it, but he cannot do so if he 
buys, it a ’few doors off in tic Strand. I’hcre is, however, 
a qualificatioh of the rights acquired by jmrehase even 
in market overt. When goods have been stolen and the 
prosecu^ to conviotion, the proiwty in the 
thereupon reveete in the original owner, and he is entitled 
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to them back either by a summary order of the con* 
victing court or by action. This rule dates back to the 
statute 21 Hen. VIll. c. 11. It was probably intended 
rather to encourage prosecutions in the interests of public 
justice than to protect people whose goods were stolen. 

Having dealt witli the eflfects of sale, first, as between 
seller and buyer, and, secondly, as between the buyer and 
third parties, tlic Act proceeds to determine 
P9riorm* ^vhat, in the absence of convention, are the 
reciprocal rights and duties of the parties in 
the performance of their contract 27 to 37). “ It is 

the duty of the seller to deliver the goods and of the 
buyer to accept and jMiy for them in accordance with the 
terms of the contract of sale” (§ 27). In ordinary cases 
the seller's duty to deliver the goods is satisfied if ho 
puts them at the disposal of the buyer at the place of 
sale. The normal contract of sale is represented by a 
cash sale in a shop. The buyer pays the price and takes 
away the goods : “ Unless otherwise agreed, delivery of 
the goods and payment of the price are concurrent condi- 
tions” 27). Ilut agreement, express or implied, may 
create infinite variations on the normal contract. It is to 
be noted that when goods are sent to the buyer which he 
is entitled to reject, and does reject, he is not bound to 
^nd them back to the seller. It is sufficient if he inti- 
mate to the seller his refusal to accept them (§ 36). 

The normal theory of sale is cash against delivery, but 
in the great majority of actual cases, especially in commercial 
transactions, this theory is departed from in 
RightBiti practice. TJic interests of the seller arc thcre- 
MtSen. protected by two rules, namely, those as to 

lion and as to stoppage in transitu. In the 
absence of any difieront agreement, as for instance where 
there is a stipulation for sale on credit, the unpaid seller 
lias a right to retain possession of the goods until the 
price is jiaid or tendered. The right may, of course, be 
waived, oven when it is not negatived by the contract. It 
is to bo noted that when the seller takes a bill of exchange 
or other negotiable instrument for the price, tlie instru- 
ment operates as conditional ^rnyment. On the dishonour 
of the instrument the seller’s rights revive (§§ 38-43). If 
the buyer becomes insolvent the unpaid seller has a 
further right founded on ancient mercantile usage. He 
may have parted with both the property in and possession 
of the goods sold, but he can attach the goods as long os 
they are in the hands of a carrier or forwarding agent, and 
have not reached the actual possession of the seller or his 
immediate agent. ‘SSubject to the provisions of this Act, 
when the buyer of goods becomes insolvent, the unpaid 
seller who has parted with the possession of the goods 
has the right of stopping them in transitu, that is to 
say, he may resume possession of the goods as long as 
they are in course of transit, and may retain them until 
{)ayment or tender of the price” (§ 44). The right of 
stoppage, how^ever, cannot be exercised to the prejudice 
of third parties to whom the bill of lading or other docu- 
ment of title to goods 1ms been lawfully transferred for 
value (§ 47). 

The 4xltimato sanction of a contract is the legal remedy 
for its broacL Seller and buyer have each their appropriate 
remedies. If the property in the goods has 
RsmBdiet passed to the buyer, or if, under the contract, 
Md^ler. “ imcQ is payable on a day certain irrespect- 
ive of delivery,” the seller’s remedy for breach of 
the contract is an action for the price (§ 49). In other cases 
his remedy is an action for damages for non-acceptance. 
In the case of ordinary goods of commerce the measure of 
damages is the difference between the contract price and 
the market or current price at the time when the goods 
ought to have been accepted. But this test is often 


applicable. For instance, the buyer may have ordered 
some article of 8i)ecial manufacture for which there would 
be no market. The convenient market-price rule is there- 
fore subordinate to the general principle that the measure 
of damages is the estimated loss directly and naturally re- 
sulting in the ordinary course of events from the buyer’s 
breach of contract ” (§ 56). Similar considerations apply 
to the buyer’s right of action for non-delivery of the g^s 
(§ 51). Section 52 deals with a peculiar feature of English 
law. In Scotland, as a general rule, a party who complains 
of a breach of contract is entitled to claim that the con- 
tract shall be specifically performed. In England a court 
of common law could only award damages, and apart 
from certain recent statutes, a claim for specific performance 
could only be entertained by a court of equity in a very 
narrow class of cases when the remedy by damages was 
deemed inadequate. But now, under the Act of 1893, 
** in any action for breach of contract to deliver specific or 
ascertained goods the court may, if it thinks fit, direct that 
the contract shall bo performed specifically without giving 
the defendant the option of retaining the goods on pay- 
ment of damages.” The buyer who complains of a breach 
of warranty on the part of the seller has two remedies. 
He may either set up the breach of warranty in reduction 
of the price, or ho may pay the price and sue for damages. 
The primd facie measure of damages is the difference 
between the value of the goods at the time of delivery 
and the value they would have had if they had answered 
to the warranty (§ 53). 

The sixth part of the Act is supplemental, and is mainly 
concerned with drafting explanations, but section 58 
contains some rules for regulating sales by auction. It 
prohibits secret bidding on behalf of the seller to enhance 
the price, but is silent as to combination by buyers to 
reduce the price. Such a combination, commonly known 
as a “ knock out,” is left to be dealt with by the ordinary 
law of conspiracy. 

The Sale of Goods Act, 1893, w^as the third attempt made 
by Parliament to codify a branch of commercial law. It 
would be out of place here to discuss the policy of mercan- 
tile codification, but it may be noted that there are very 
few reported cases on the construction of the Act, so that 
its interpretation docs not seem to have given rise to 
difficulty. As has been noted above, the Act preserves 
some curious anomalies and distinctions between English 
and Scottish law. But the amendments required to re- 
move them would be few and simple, should the Legisla- 
ture ever think it worth while to undertake the task. 

Tho ordinary text-books on the law of sale are constantly re- 
edited and brought up to date. Tho following among the others 
maybe cousulted:— Benjamin’s Sale of Personal Property; Black- 
burn’s CoTUrcuit of Sale ; Campbell’s Law of Sale and Mercantile 
Agency ; Bkown’s Sale of Goods Act (Scotland ) ; Chalmers’s Sale 
of Goods Act ; Moyle’s Contract of Sale in the Civil Law ; Beddar- 
jlwk'b Des Achats et Ventes Commerdalcs; Story’s Sale of Personal 
Property (United States). (m. D. Ch.) 

Sttleitli a city and district of British India, in the 
Madras presidency. The city is on both banks of the 
river Tirumanimuttar ; 3 miles from a station on the 
Madras Bailway, 207 miles south-west of Madras. Popu- 
lation (1881), 50,667 ; (1891), 67,710, showing an 
increase of 34 per cent. ; (1901), 70,627. Municipal 
income (1897-98), Ils.80,530. There is considerable 
weaving industry and some cutlery, and a London mission. 
The municipal college had 19 students in 1896-97, and 
the 2 municipal and mission high schools had 471 pupils. 
There are three printing-presses, one of which issues the dis- 
trict gazette, and 4 reading-rooms and literary associations. 

Tlie district has an area of 7529 square miles ; population (1881), 
1,692,915; (1891), 1,962,591; (1901), 2,205,898, showing an 
increase of 28 per cent in the earlier, and 12 per oent in the 
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later decade ; aveii^ denAity, 261 peraous per square mile. The 
land revenue and rates in 1897-98 were Bs. 28,09, 847, the inoidenco 
of assessment being B.1.6.1 per acre ; cultivate area, 1,287,329 
acres, of which 169,166 were inigated from tanks, wells, Icc., 
including 26,584 from Government works; number of j^lice, 
1183 ; boys at school (1896-97), 29,030, being 20 per cent, of the 
.male population of school-going age ; registomd death-rate (1897), 
19*8 j>er thousand. The principal crojra are millet, rico, 
other food grains, and oil seeds, with a little cotton, indigo, and 
tobacco. Coffee is grown on 11,271 acres in the Shevaroy Hills. 
The chief irrigation work is the Barur tank system, on which the 
capital outlay has been Ks. 4, 25, 025. In 1897-98 the area 
irngated was 4421 acres ; and the receipts w*cre Rs.9774, compared 
with an expenditure of Bs.19,989. Salem suffered very severely 
from the famine of 1877-78. The Madras Railway runs through 
the district for 131 miles. The chief industry is cotton-weaving, 
^nd there is some manufacture of steel. There arc 141 saltpetre 
refineries, but no largo industries. 

8aI 6I1I| a city and seaport of Massachusetts, U.S.A., 
•capital of Essex comity. It is on the north coast 
of Massachasetts Bay, in the noi*th-oa8torn part of the 
state, and on a line of tho Boston and Maino Railroad, 
by which it is connected with Boston, 15 miles to the 
soutli-west. It is situated on a rocky jiciiinsula, has a 
very irregular street plan, is divided into six wards, has 
an oxcolTont water-supply pumped from Wenham Lake, 
four miles distant, and is sewered. The business streets 
are ^^^ivod witli granite blocks, the residential streets 
macadamized or gravelled. Salem, once famous as a com- 
mercial city and tlie homo iKjrt of many sailing vessels 
•engaged in foreign commerce, is now an imix)rtant manu- 
facturing city. In 1900 tliero were 446 manufacturing 
establishments, with a total capital of $7,450,935. They 
employed 6424 hands, and the product had a value of 
-$12,257,449. Of this not less than $2,974,631, or almost 
one (juarter, consisted of boots and shoes, and $3,076,869 
•consisted of letUher. In 1900 tlie assessed valuation of 
real and personal property was $27,876,291, the net debt 
-of tlie city was but $864,169, and the rate of taxation 
was $18.00 i^er $1000. The in<;omc of the city, exclusive 
of loans, was $765,979, and tho exiienditure for main- 
ttmance and operation, $620,552. Population (1890), 
^0,801; (1900), 35,956, of whom 10,902 were foreign- 
Ijfjrn and 156 negroes. 

SHlOllli a city of New Jersey, U.S.A., capital of 
Salem county, on the river Salem, at the mouth of 
Fenwick Creek, and on tho West Jersey and Seashore 
Railroad, in the south-western ^lart of the state. Its 
site is low and level, the street plan is irregular, and 
tho city is divided into oast and west wards. It is in a 
rich fruit-growing region, and the town hivs some manu- 
factures of varied character. Population (1890), 5516; 
(1900), 5811, of whom 263 were foreign-born and 809 
negroes. 

ScilOllflp a city of Columbiana county, Ohio, U.S.A. 
It is on tho Pennsylvania Railroad, in the eastern part 
of the state, at an altitude of 1172 feet. It has varied 
manufactures, consistiug mainly of highly manufactured 
articles of iron and steel. Population (1890), 5780; 
(1900), 7582, of whom 677 were foreign-born and 227 
negroes. 

Saldnrii a city of Oregon, U.S.A., capital of Marion 
•county and of the state. It is on tho river Willamette, 
and on the Southern Pacific Railroad, in the north- 
western ixvrt of tho state, at an altitude of 195 feet. It 
has broad streets, and a water-supply from the river 
Santiam. Its manufactures are of a varied character. 
Willamette University, situated here, had in 1899 a faculty 
numbering 37, and was attended by 180 students, 68 of 
whom were women. Population (1890), 4516; (1900), 
4258, of whom 522 were foreign-born. 
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SAlarnOp a seaport town, archiopiscoiml see, and 
capital of the i>rovince of Salerno, Cam^mnia, Italy, on tho 
north shore of tho Gulf of Salerno, 33 miles by rail south- 
east of Naples. The chief industry is cotton-spinning and 
printing, with factories for leather -work, tliread, linen, 
glass, pottery, tiles, macaroni, iron-works, and i>rinting. 
Good wine is produced in the neighbourhood. There is 
a technical school. Population (1881), 24,275; (1901), 
42,736. 

Sftloyor (Dutch, Me/jer), a group of islands belong- 
ing to the government of Celebes and its dtqxiudencies 
in the Dutch East Indies, numl^eriug altogether 73, the 
principal being Salcyer, Tambaloiigaug, Pulasi, and Bahul- 
uwang; between 5" 36' and 7* 25' S. and 119" 50' and 
121“ 30' E. The main island, Saleyer, ivs 248 square 
miles in area. The strait sci^arating it from Celebes is 
more than 100 fathoms deep and, running in a strong 
current, is dangerous for native ships to navigate. The 
east coast is very steep. On the Avest, the Bay of Bon- 
tobanguu (988 acres) is protected by an island from the 
onset of the west winds. Tho strata of the island are all 
sedimentary rocks : coralline limestone, occasionally sand- 
stone; everywhere, except in the north and north-west, 
covered by a fertile soil. The watcrslied (of incon- 
siderable rivers) is formed by a chain running the length of 
the island from north to south, reaching in Boutona Haru 
5840 feet, sloping steeply to the east coast. There are no 
lakes or morasses. The island is densely j>opuIated, avoj ug- 
ing 233 inhabitants jier scpiare mile. There arc frc(][Uent 
emigrations to Celebes and other jsirts of tho archijielagri. 
For that reason, and also on account of its excellent hors(‘s 
and numerous buffaloes, Salcyer is often compared with 
Madura, Ixjiug of the same iini)ortauce to CeJel)os as is 
Madura to Java. 

SSilgO an important mining town of 

Hungary, in tho county of Nogrdd, with 9478 inhabitants 
in 1891. In the coal-mines more than 3000 workmen 
are employed ; tho mines produce yearly about 10 million 
metric centners of coal. There is a s[)ecia] establishment 
for the workmen, having a hospital, baths, school, itc. 
There are also uii iroii-rotiiiery and an iron-plate factory, 
with about 400 houses for workmen, together with several 
public institutions. Population (1901), 13,552. 

Sftllftnyp a district town of Russian Transcaucasia, 
in tho governiriont and 33 miles from the Adji -Kabul rail- 
way station (112 miles from Baku), on the river Kura, at 
the liead of an island of same name. In 1897 its po]ni- 
lation was 10,168, chiefly Tatar. It is the centre of the 
lishing-grounds on the river Kura, the yearly revenue 
derived from which is 1,174,700 roubles; thousands of 
workers come together from all jmrts of Russia during 
the fishing season. Saliany was annexed to Russia in tlie 
18th century, but was retaken by the Persians, and only 
became Russian finally iii 1813. Five miles to the north 
are situated the ruins of Hershasib, the capital of the Shahs 
of Shirvan, destroyed by tho Mongols in 1285. 

SalinOf a city of Kansas, U.S.A., capital of Saline 
county, on the river Smoky Hill, near the mouth of th<; 
Saline, and near the centre of the state, at an altitude fd 
1224 feet. It is situated in a fertile farming region, and 
has grain elevators and flour-mills, jiower being obtaincfl 
from the river. It is the seal of Kansas Wesleyan 
University, a Methodist Episcopal institution, ojicucd in 
1886, which had in 1899 a faculty of 7 ]>rofcssors, and 
was attended by 79 students. Population (1890), 6149 ; 
(1900), 6074, of whom 579 were foreign-born and 356 
negroes. 


S. VI 11. -^49 



386 SALISBURY 


Mtobury, or New Sarum, a city, municipal and 
parliamentary borough (returning since 1885 only one 
member), and county town of wStshire, England, on the 
Avon, 83 miles west-south-west of London by rail. In 
recent years the cathedral tower and spire have undergone 
considerable repairs. The more iin|>ortant educational 
establishments comprise a theological college, a diocesan 
training school for elementary teachers, a school for boys, 
with numerous scholarships, a school of science and art, 
a school built by Bishop Wordsworth in 1889, used for 
techniuil instruction, and the Godolpliin high-class school 
for girls. Modern erections are a county hall, a free 
library, and swimming baths. A Victoria Park of 16 
iivrc8 was prorided in 1887, when there was erected a 
statue of Henry Fawcett, a native of Salisbury. Area of 
municipal borough, GOO acres. Population (1881), 14,792 ; 
(1901), 17,117. 

Sftlisburyi a city of North Carolina, U.S.A., capital 
of Rowan county. It is on the Southern Railway, in the 
“ incdmorit ” region, west of the centre of the state. It is 
the scat of Livingstone College for negroes. Po^julation 
(1890), 4418; (1900), 6277, of whom 69 were foreign- 
born and 2408 negroes. 

Salisbury {Rhodesia). See Rhodesia (South). 

SallsburjS Robert Arthur Talbot 

OMCOyne-Cecll, 3rd Marquis of, (1830 ), 

British statesman, second son of James, 2nd marquis 
(Lord Privy Seal 1852, Lord President of Council 1858) 
by his first wife, Frances Mary Gascoyne, was born at 
llatheld on 3rd February 1830, and was educated at 
Eton and Christ Church, Oxford, where he took his degree 
in 1850, At Oxford he was an active member of the 
Union Debating Society, and filled the office of treasurer. 
Tho first few years after leaving the university were 
Kj»ent by Lord Robert Cecil (jis lie then was) in travel, as 
far afield as New Zealand ; but in 1853 ho was returned 
unopposed to the House of Commons as Conservative 
member for Stamford, being elected in the same year a 
fellow of All Souls. He made his maiden speech in 
Parliament on 7th Ajiril 1854, in opposition to Lord John 
Russeirs Oxford University Bill. The speech was marked 
by scepticism as to the utility of reforms, and Lord 
Robert prophesied that if the wishes of founders were 
disregarded, nobody w^ould in future care to found any- 
thing. Fifteen months later he was chosen by his party 
to second “ the j^revious question ” in the debate on Mr 
Roebuck’s vote of no confidence in Lord Palmerston’s 
Government. In 1857 he appeared as the author of 
Bariy establishing the voting-paper 

yean In system at |mrliamentary elections; and in 
Parila- the same year he married Georgina Caroline, 
daughter of Sir Edward Holt Alderson, a baron 
of the Court of Exchequer, a large share of whose great 
intellectual abilities slio inherited. From that time Lord 
Robert Cecil continued to be active not only in politics, 
but, for sciveral years, in journalism, the income he earned 
byJiis pen being then a matter of pecuniary importance 
to him. One of his contemixiraries at Oxford had been 
Thomas Hamber of Oriel, who became editor of the 
Standard, and during these years Cecil was an occasional 
contributor of “loaders” to that paper. Ho also con- 
tributed to the Saturday Review, founded in 1855 by his 
brother-in-law Beresford Hoi^e, and edited by his friend 
Douglas Cook ; not infrequently he wrote for the Quarirrly 
(where, in 1867, he was to publish his famous article on 
“the Conservative Surrender”); and in 1858 he con- 
tributed to Oxford Eeeays a paper on “The Theories of 
Parliamentary Reform,” ^ving expression to the more 
intellectual and aristocratic antagonism to doctrinaire 


Libend views on the subject, while admitting the exist- 
ence of many anomalies in the existing electoral system. 
In February of the next year, when the question was 
token up by the Conservative Government, and Disraeli 
introduce his Reform Bill with its “fancy franchises,’^ 
the member for Stamford was prominent among its 
critics from the Tory point of view. During the seven 
years that followed, Lord Robert was always ready to 
defend the Church, or the higher interests of Conservatism 
and property ; cmd his speeches then, not less than later, 
showed a caustic quality and a tendency to what became 
known as “blazing indiscretions.” For example, when 
the repeal of the paper duty was being discussed in 1861, 
he asked whether it “could be maintained that a jierson 
of any education could learn anything worth knowing 
from a penny paper” — a question the answer to which 
has been given by the jxjwerful, highly organized, and 
admirable Conservative penny press of a subsequent day. 
A little later he declared the proceedings of the Govern- 
ment “ more worthy of an attorney than of a statesman ” ; 
and on being rebuked, apologized — to the attorneys. He 
also charged Lord John Russell with adopting “a sort of 
tariff of insolence” in lus dealings with foreign Powers, 
strong and weak. 

It was not, however, till the death of Lord Palmerston 
and the removal of Lord John Russell to the House of 
Lords had brought Mr Gladstone to the front, 
that Lord Robert Cecil — who became Lord ^ 

Cranliome by the death of his elder brother on JJ/ * 

1 4th June 1865 — began to be accepted as a FranMae 
politician of the first rank. His emergence Question f 
coincided with tlie opening of the now area in 
English politics, ushered in by the practical 
steps taken tc extend the parliamentary franchise. On 
12th March 1866 Mr Gladstone brought forward his 
measure to establish a £7 franchise in boroughs and a 
£14 franchise in counties, which were calculated to add 
400,000 voters to the existing lists. Lord Cranborne met 
the Bill with a ijersistent opposition, his rigorous logic 
and merciless hostility to clap-trap tending strongly to 
reinforce the impassioned eloquence of Mr Lowe. 
But though he attacked the Government Bill l)oth in 
principle and detail, he did not absolutely commit him- 
self to a position of hostility to Reform of every kind ; and 
on the defeat of Mr Gladstone’s Ministry, no surprise was 
expressed at his joining the Cabinet of Lord Derby as 
secretary of state for India, even when it became known 
that a settlement of the Reform question was part of the 
Tory programme. The early months of the new Govern- 
ment’s tenure were marked by the incident of the Hyde 
Park riots; and whether or not the fall of the Park 
railings determined the question of Reform, it is at least 
certain that if there had been members of the Cabinet 
and party who believed up to that time that the Reform 
question was not urgent, the action of the Reform League 
and the London populace forced them to a different con- 
clusion. On 11th February Mr Disraeli informed the 
House of Commons that the Government intended to ask 
its assent to a series of thirteen resolutions ; but when, on 
26th February, the Liberal leaders decided to oppose them 
and to demand that the Government should produce a 
Bill, Mr Disraeli at once consented to do so. The intro- 
duction of a Bill was, however, delayed by the resigna- 
tion of Lord Cranborne, General Peel, and Lord Carnar- 
von. The Cabinet had been considering two alternative 
measures, widely different in kind and extent^ and the 
final decision between the two was taken in ten minutes 
(whence the nickname of the “Ten Minutes Bill”) at 
an informal gathering of the Cabinet held just before 
Lord Derby was engaged to address a general meeting 
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of the party. At a Cabinet council, held on 23rd 
Februaiyi measure A had been agreed upon, the three 
doubtful ministers having been persuaded that the checks 
and safeguards provided were sufficient; in the interval 
between Saturday and Monday they had looked more 
closely into the statistics, and had come to the con- 
clusion that the checks were inadequate; on Monday 
morning they had gone to Lord Derby and told him so ; 
at two o’clock the rest of the Cabinet, hastily summoned, 
liad been informed of the new situation, and had there 
and then, belore the meeting at halfqiast two, agreed, in 
order to retain their three colleagues, to throw over 
measure A, and to present measure B to the country as 
the fruit of their matured and unanimous wisdom* Ijord 
Derby at the meeting, and 
Mr Disraeli a few hours later 
in the House of Commons, 
explained their new measure 
— a measure based upon a 
.£6 fmnehiso ; but their own 
side did not like it, the Oi>- 
[Mjsition wore furious, and tlio 
moral sense of the country 
was revolted by the undis- 
guised adoption of almost 
the very Bill which the Gori- 
servatives had refused to 
accept from their opponents 
only a year before. The re- 
sult was that the Bill was 
never introduced; the 
Government reverted to 
measure A, and the throe 
ministers again handed in 
their resignations. In the de- 
bate on the third reading of 
tlie Bill, when its |>asaago 
through the House of Com- 
mons without a division was 
assured. Lord Cranborne 
showed with caustic rhe- 
toric how the “precautions, 
giurautees, and securities ” 
witli which the Bill had 
bristled on its second read- 
ing had been dropped one 
after another at the bidding 
of Mr Gladstone. 

In countries where politics 
are conducted on any other 
than the give-and-take principles in vogue in England, 
such a breach os that which occurred in 1867 between 
Lord Cranborne and his former colleagues, especially 
Mr Disraeli, would have been beyond repair. 
But, Lord Cranborne, tliough an aristocrat 
LorSa^ both by birth and by conviction, was not imprac- 
ticable; moreover, Mr Disraeli, who had him- 
self risen to eminence through invective, admired rather 
than resented that gift in others; and their common 
opposition to Mr Gladstone was certain to reunite the 
two colleagues. Nothing of groat moment occurred during 
the session of 1868. Everybody was content to look 
forward to the new elections in the autumn. But although 
no legislation of great moment was attempted, Mr Glad- 
stone was not afraid to show his hand, and to announce 
that he meant to take up the Irish question, and to deal 
especially with the celebrated “ Upas tree,” of which the 
first branch was the Established Church. By way of 
giving full notice to the electorate, he brought'in a series 
of resolutions on this question ; and though the attitude 
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adopted by the official Conservatives towards them was 
not one of serious antagonism. Lord Cranborne vigorously 
attacked them, and dedared himself altogether in favour 
of upholding the Establishment This was Ids last H|)eech 
in the House of Commons, for on 12th April his father 
died, and he became 3rd marquis of Salisbury. In the 
House of Lords the new I^rd Salisbury’s style of 
eloquence — terse, incisive, and wholly free from false 
ornament — found an oven more appreciative audience than 
it had met with in the House of Commons. The questions 
with which he was first called upon to deal were questions 
in which his interest was keen — the recommendations of 
the Ilitual Commission and, some time later, the Irish 
Church Suspensory Bill. Lord Salisbury’s argument, 

with which the Lords readily 
agreed, was that the last 
session of an expiring Parlia- 
ment w^as not the time in 
which HO grave a matter as 
tlie Irish Church Establish- 
ment should be judged or 
prejudged ; that a Suspuisory 
Bill involved the question of 
disestablishment ; and that 
such a princiido could not 
ho accepted by the Lords 
until the country had lieoii 
appealed to upon it and had 
pronounced decisively in its 
favour. Even then there wen* 
those who raised the cry 
that the only business of tlu^ 
House of Ijords was to register 
the decisions of the Commons, 
and that if they refused to 
do so it was at tlicir peril. 
Lord Salisbury met tliis cry 
boldly and firmly : — 

“When tlio opinion of ymir 
countrymen has declared iisj-lf, 
and you sec that their *',onvi(‘- 
tions— tlicir firm, dclihcrato, siis 
tained convictions — are in favour 
of any coiinm, 1 do not for a 
moment deny that it is your 
duty to yield.” 

In the very next session 
Lord Salisbury was called 
ui)on to ]>ut his vic^w in‘o 
practice, and his itifluence 
\vent far to jicrsuade the peers 
to pass the Irish Church DLsestablishinont Bill. In his 
opinion the general election of the autumn of 1868 had 
b^n fought on this question ; his friends had lost, 
and there was nothing for them to do but to bow 
to the necessities of the situation. The story of his 
conduct in the matter has been told in some fulness in 
the Life of Archbwhop Tait, with whom Lord Salisbury 
acted, and who throughout those critical weeks played a 
most important jiart as mediator between the two extreme 
parties — ^thoso of Lord Cairns (representing Ulster) and 
Mr Gladstone. Octolior 1869 saw the death of the old 
Lord Derby, who was still the titular leiider of his party ; 
and he was succeeded as leader of the House of Lords ]»y 
Lord Cairns, h^or the dignified jxist of chancudlor of tlie 
university of Oxford, Convocation unanimously chose 
as Lord Derby’s successor the mar(|uis of Salisbury. 
Lord Derby had translated the Iliad very well, but his 
successor was far more able to ayinpatliizci with the 
academic mind and temjxjr. Lord Salisbury was at heart 
a student, and found his best satisfaction in scientific 
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research and in scientitic. siXMJulation ; while still a young 
wan ho had wade useful contributions to the investigation 
of the flora of Hertfordshire, and at Hatfield he had his 
own laboratory, where he was able to satisfy his interest 
in and electrical research. As regards his con- 

nexion with Oxford may be mentioned, in particular, his 
appointment, in 1877, of a second University Commis- 
sion, and his ai)pearance, in September 1894, in the 
Sheldonian Theatre as i)rcsident of the British Association. 

It is not necessary to dwell at any length upon the part 
tiiken by Lord Salisbury between 1869 and 1873 in respect 
of the other great political measures of Mr Gladstone's 
Government— the Irish Land Act, the Act Abolishing 
J^iirchaso in the Anny, Mr Forster's Education Act, <fec. 
Nor does his attitude towards the Franco - Gktrman 
War of 1870-71 call for any remark; an English leader 
of Opposition is lK>und, even more than a minister, to 
])rescrve a discreet silence on such occasions. But early 
in 1874 came the dissolution, suddenly announced in the 
famous Greenwich letter of Mr Gladstone, with the promise 
of the abolition of the income tax. For the first time 
since 1841 the Conservatives found themselves in office 
with a large majority in the House of Commons. In Mr 
Disraeli's new (cabinet in 1874 Lord Salisbury 
CMa^ accepted his old position at the India Office. 
of 1874 . The first task with which the new secretary of 
state had to deal was one of those periodical 
famines which are the great scourge of India ; he supported 
tlio action of Lord Northbrook, the viceroy, and refused 
to interfere with private trade by prohibiting the export 
of grain. This attitude was amidy justified, and Lord 
Salisbury presently declared that the action of the Govern- 
ment had given so much confidence to private traders that, 
by their means, grain was }K)uring into the distressed 
districts at a greater rate than that which was being carried 
by the public agency, the amount reaching nearly 2000 
tons a day.” The Public Worshij) Regulation Bill of 1874 
was the occasion of a famous passage of arms between 
Lord Salisbury and his chief. The Commons had in- 
sc.rted an amendment which, on consideration by the 
lords, Lord Salisbury op]K)sed, with the remark that it 
was not for the ^Ksers to attend to the “ bluster ” of the 
lower House merely IxH^ausc a small majority there had 
piissed the amendment. The new clause was accordingly 
rejected, and the Commons eventually accepted the situa- 
tion ; but Disraeli, banteringly criticizing Lord Salisbury's 
use of the word “ bluster,” alluded to him as “ a wan who 
iloes not measure his ])hrases. He is one who is a great 
waster of gibes and flouts and jeers.” 

From the middle of 1876 the Government was occupied 
with foreign affairs. In regard to the stages of Eastern 
ftwer through which England passed between the occurrence 
of the Bulgarian ** atrocities ” and the signature of the 
Treaty of Berlin, the iMirt played by Lord Salisbury was 
considerable. The excesses of the Bashi-Bazouks took place 
in the early summer of 1876, and wore recorded in long 
and highly-coloured despatches to English newspapers ; pre- 
sently there followed Mr Gladstone’s pamphlet on Bvlgarian 
Horrdra^ his speech on Blackheath, and his enunciation of 
a “ bag and baggage ” policy towards Turkey. The autumn 
went by, Servia and Montenegro declared war ujKDn Turkey 
and were in imminent danger of something like extinction. 
On 31st October Russia officially interfere and demanded 
an armistice, which Turkey granted ; and England immedi- 
ately proposed a conference at Constantinople, 
BoMton which the Powers should endeavour to make 
QuoMiioa. arrangements with Turkey for a general pacificar 
tion of her provinces and of the inflammable 
communities adjoining. At this conference England was 
represented by Lord Salisbury. It met early in December, 


taking for its basis the English terms, namely, the status 
quo ante in Servia and Montenegro ; a self-denying ordin- 
ance on the part of all the Powers ; and the independence 
and territorial integrity of the Ottoman empire, together 
with large administrative reforms assured by guarantees. 
General Igpatieff, the Russian ambassador, was effusively 
friendly with the English envoy; but though the philo- 
Turkish pa^y in England profes^ themselves scandalized, 
it is certain that Lord ^isbury made no improper con- 
cessions to the schemes of Russia, and departed in no 
w'ay from his^lnstructions and from the agreed policy of 
the British Cabinet. On 20th January the conference 
broke up, Turkey having declared its recommendations 
inadmissible ; and Europe withdrew to await the inevitable 
declaration of war. Very early in the course of that war 
the intentions of England were clearly indicated in a 
despatch of Lord Derby to the British representative at 
St Petersburg, which announced that so long as the struggle 
concerned Turkish interests alone Great Britain would be 
neutral, but tliat such matters as Egypt, the Suez Canal, the 
regulations affecting the passage of the Dardanelles, and 
the possession of Constantinople itself would be regarded 
as matters to which she could not be indifferent. Tlie 
war went on, and for some nine months none of these 
British interests ap^xiarod to bo threatened, nor had Lord 
Salisbury's own department to concern itself very directly 
with the progress of the belligerents. Once or twice, 
indeed, the Indian secretary committed himself to state- 
ments which laid him o|)en to a good deal of attack, as 
when he rebuked an alarmist by bidding him study the 
Central Asian question “in large maps.” But with the 
advance of Russia through Bulgaria and across the Balkans, 
English anxiety grew. In mid-Deceml)cr explanations 
were asked from the Russian Government as to their in- 
tentions with regard to Constantinople. On 23rd January 
the Cabinet ordered the fleet to sail to the Dardanelles. 
Lord Carnarvon resigned, and Lord Derby handed in his 
resignation, but withdrew it. The Treaty of San Stefano 
was signed on 3rd March ; and three weeks later, succeeds 
when its full text became known, the Cohinet Lord Derby 
met and decided ui^on measures which finally 
induced I^ord Derby, at the end of the month, 
retire from the Foreign Oflice, his place being immediately 
filled by Lord Salisbury. The new foreign secretary at 
once issued the famous “ Salisbury circular ” to the British 
representatives abroad, which appeared in the newspa^xsrs 
on 2nd April. This elaborate and dignified State pajjer was 
at once a clear exposition of British j)olicy, and practically 
an invitation to Russia to reopen the negotiations for a 
Euroj)ean congress. These negotiations, indeed, had been 
proceeding for several weeks past; but Russia having 
declared that she would only discuss such }K)ints as she 
pleased, the British Cabinet had withdrawn, and the matter 
for the time w^as at an end. The bulk of the document 
consisted of an examination of the Treaty of San Stefano 
and its probable effects. Lord Salisbury justifying such an 
examination on the ground that as the XK>sition of Turkey 
and the other countries affected had been settled by Euroi)e 
in the Treaty of Paris in 1856, the Powers which signed 
that treaty had the right and the duty to see that no 
modifications of it should be made without their consent. 

The effect of the circular was great and immediate. At 
home the Conservatives were encouraged, and many 
moderate Liberals rallied to the Eastern policy of the 
Government. Abroad it seemed as if the era of divided 
councils was over, and the Russian Government promptly 
recognized that the circular meant either a congress or war 
with Enghmd. For the latter alternative it was by no 
means prep^d, and very soon negotiations were reopened, 
which led to the meeting of the congress at BerHn on 
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13th Jiuie. The history of that famous gathering and of 
its results is narrated under Europe. Lord Beaconsfield 
on two or three subsequent occasions referred to 
CoApTW. important part that his colleague had played 
in the negotiations, and he was not using 
merely the language of politeness. Rumours had appeared 
in the London press as to a suptx>sod Anglo-liussian 
agreement that h^ been signed between Lord Salisbury 
and the Russian ambassador, Count Shuvaloff, and these 
rumours or statements were described by the foreign 
secretary in' the House of Lords, just before he left for 
Berlin, as ** wholly unauthen tic.” But on 14th June what 
purported to be the full text of the agreement was pub> 
lished by the Olcbe newspajier througli a certain Charles 
Marvin, at that time employcy.1 in occasional transcribing 
work at the Foreign Office, and afterwards known by some 
strongly anti-Russian books on the Central Asian question. 
Marvin wtis prosecuted, but tlio law as it then was could 
not touch him for his breach of confidence, and it was only 
by a subsequent Act of Parliament that such conduct was 
made {ienal. Besides the general inconvenience of the dis- 
closure, the agreement, which stipulated that Batum and 
Kars might annexed by Russia, made it imxx>ssible for 
the congress to insist ufion Russia entirely withdrawing her 
(daim to Batum, though at the time of the meeting of the 
congress it was known to some of the negotiators that she 
w^as not unwilling to do so. In one respect Lord Salisbury’s 
action at the congress was unsuccessful. Much as he dis- 
liked the sentimentalism of Mr Gladstone, he w'as not 
without a certain sentimentalism of his ow^n, and at the 
Berlin Congress this took the form of an unox|iected and, as 
it happened, useless pushing of the claims of Greece. But 
in the main Lord Salisbury must be hold to deserve, almost 
equally witli his great colleague, the credit for the Berlin 
.settlement. Great, however, as w’as the work done at 
Berlin, and marked the relief to all Euroiio wiiich w^as caused 
by the signing of the treaty, much w'ork, and of no 
pleasant kind, remained for the British Foreign Office and 
for the Indian Government before tlic Beaconsfield IWlia- 
inent ended and the Government had to render up its 
a<x»)unts to the nation. Russia, fore.secing a possible w^ar 
with England, had during the spring of 1878 redoubled 
her activity in Central Asia, and almost at the very time 
iliat the treaty was being signed, her mission w^as received 
at Kabul by the Amir Sher AIL Out of the Amir’s refusal 
to receive a counterbalancing British mi.ssion there grew 
the Afghan war; and though he had cea.sed to control 
the India Office, Lord Salisbury was naturally held re- 
sponsible for some of the preliminary stejis w'hich, in the 
judgment of the Oiiposition, had led to the.se ho.stilities. 
But Lord Granville and his friends entirely faihd to fix 
u]x>u Lord Salisbury the blame for a series of events which, 
considering the action of Russia, the jicrsonal dis|K>sition 
of Sher All, and the excited nature of the frontier tribes, 
was generally seen to l>o inevitable. A defence of the 
foreign policy of the Government during the year which 
followed the Berlin Treaty was made by Lord Salisbury 
ill a speech at Manchester (October 1879), which had a 
great effect throughout Europe. In it he justified the 
occuimtion of Cyprus, and approved the Ijcginnings of a 
league of central Europe for preserving peace. 

In the spring of 1880 the general election ovcrthi’ew 
Lord Beaconsfield’s Government and retraced Mr Glad- 
stone in jjower, and the country entered upon five eventful 
years, wUch were to see the consolidation of the Parnellite 
party, the reign of outrage in Ireland, disasters in Zululand 
and the Transvaal, war in Egypt, a succession of costly 
mistakes in the Sudan, and ^e final collapse of Mr 
Gladstone’s Government on a trifling Budget question. 
The defeat of 1880 greatly depressed Lord Beaconsfield, 
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who till then had really believed in that “hyperborean’’ 
theory upon which he had acted in 1867 — the theory that 
beyond and below the region of democratic storm 
and violence was to be found a region of j^eaceful Conatrvtf 
conservatism and of a dislike of change. After ttv 
the rude awakening of April 1880 Lord Beacons- 
field seems to have lost heart and hope, and to have ceased 
to believe that wealth, birth, and education would count 
for much in future in England. Lord Salisbury, w'ho on 
Lord Beaconsfield’s death a year later was chosen, after 
the claims of Lord Cairns had been withdrawn, as loader 
of the Conservative peers (Sir Stafford Northcote continu- 
ing to lead the Opposition in the lower House), was not 
so disposed to coun.sels of despair. After the Conservative 
reaction had come in 1886, ho was often taunted with 
pessimism as regards the results, and he certainly spoke 
on more than one occasion in a way which appeared to 
justify the caricatures which appeared of him in the 
Radical press in his character of Hamlet ; but in the days 
of Liberal ascendancy Lord Salisbury was confident that 
the tide would turn. We may pass briefly over the years 
of Opposition between 1880 and 1885; the only policy 
that could then wisely be followed by the Conservative 
leaders was that of giving their op^xinents sufficient rope. 
In 1884 a new Reform Bill was introduced, extending 
household suffrage to the counties ; this was met in the 
Lords by a resolution, moved by Lord Cairns, that the 
Iieers could not jjass it unacconqmnied by a Redistribution 
Bill. The Government, therefore, withdrew their measure. 
In the summer and autumn there was a good deal of agitti- 
tion ; but in November a redistribution scheme was settled 
between the leaders of botli 2 )arties, and the Bill ]>a8scd. 
When, in the summer of 1885, Mr Gladstone resigned, it 
became necessary for the country to know whether Lord 
Salisbury or Sir Stafford Northcote wa.s the real Conserva- 
tive leader ; and the Queen settled the matter by at once 
sending for Lord Salisbury, who became x>rhuo minister 
for the first time in 1885. 

The “ Forwards ” among the Conservatives, headed by 
Lord Randoli>h Churchill, brought so much pressure to 
l>oar that Sir Stafford Northcote was induced 
to enter the House of Lords as earl of Tddes- 
leigh, while Sir Michael Hicks Beach was made JJ^***^' 
leader of the House of Commons, Lord Randolph 
Churchill secretary for India, and Mr Arthur Balfour 
president of the Local Government Board. The new 
Government had only to prepare for the general election 
in the autumn. The ministerial programme was put 
forward by Lord Salisbury on 7th Octolior in an im{K)rtant 
speech addressed to the itnion of Conservative Associations 
assembled at New^iort, in Monmouthshire; and in this 
he outlined largo I'cform.s in local government, poured 
scorn upon Mr Chamberlain’s Radical policy of “three 
acres and a cow,” but promised cheap land transfer, and 
opix).sed the disestablishment of the Church as a matter 
of life or death to the Conservative party. In this Lord 
Salisbury was declaring war against what seemed to ki 
the danger sliouhl Mr Chamberlain’s “unauthorized j)ro- 
gramme” succeed; while the comparative slightness of 
his references to Ireland showed that h(i had no more 
suspicion than anybody else of the event which was about 
to change the whole face of English jioliticis, to bn^ak 
up the Liberal party, and to change the most formidable 
of the advanced Radicals into an ally and a colleiigue. 
The general election took [ilace, and there were returned 
to Parliament 335 Liberals, 249 Conservatives, and 86 
Home Rulers ; so that if the last two parties had combin(?d, 
they would have exactly tied witli the Liberals. The 
Conservative Government met Parliament, and after a 
short time were put into a minority of 79 on a Radical 



390 S A L I S 

lawH motion, farought in by Mr Chamberlain’s henchman, 
Mr Jesse CoUings. Mr Gladstone’s return to office, and 
Ualmalam:^ announcement of a Bill giving a separate 
Mm# Parliament to Ireland, were quickly followed 
miaitur, by a great meeting at Her Majesty’s Theatre, 
tS86, which Lord Salisbuiy, Lord Hartington, Mr 

Gkwschen, and some Eadical members met on the same plat* 
form the secession of the Unionist Liberals } the defeat of 
the Bill ; an appeal to the country ; and the return of the 
Unionist party to ix)wer with a majority of 118. Lord 
Salisbury at once offered to make way for Lord Harting- 
ton, but the suggestion that the latter should form a 
Government was declined; and the Conservatives took 
office alone, with an Irish policy which might bo summed 
up, perhaps, in Lord Salisbury’s words as “twenty years 
of resolute government,” For a few months, until just 
before his sudden death on 12th January 1887, Lord 
Iddesleigh was foreign secretary; but Lord Salisbury, 
who meanwhile had held the jiost of lord privy seal, 
then returned to the Foreign Office. Meanwhile the 
increasing friction between him and Lord llandolph 
Churchill, who, amid many qualms on the imrt of more 
old-fashioned Conservatives, had l)ecome chancellor of the 
exchequer and leader of the House of Commons, had 
led to the latter’s resignation, which, to his own sur- 
prise, was accepted ; and from that date Lord Salisbury’s 
effective primacy in his own iKirty was unchallenged. 

Only the general lines of Lord Salisbury’s later polit- 
ical career need here l )0 sketched. As a consequence of 
the practical monojioly of ])olitical jx)wer en- 
* joyed by the Unionist iMirty after the Liberal 
disruption of 1886 — for even in the years 1892-95 
the situation was dominated by the {jermanent Unionist 
majority in the House of Lords — Lord Salisbury’s position 
bec!ame unique. These were the long-looked-for days of 
Conservative reaction, of which he had never despaired. 
The situation was, of course, complicated, so far as Lord 
Salisbury jiersonally was concerned, by the coalition with 
the Liberal Unionists, which was confirmed in 1895 by the 
inclusion of the duke of Devonshire, Mr Chamberlain, 
and other Liberal Unionists in the Cabinet. But though 
it apjjeared anomalous that old antagonists like Lord 
Salisbury and Mr Chamberlain should ho working to- 
gether in the same ministry, the prime minister’s position 
was such that he could disregard a superficial criticism | 
which paid too little heod to his jioliticaJ faculty and his 
])atriotic regard for the requirements of the situation. 
Moreover, the practical work of reconciling Conservative 
traditions with domestic reform depended rather on Lord 
Salisbur/s nephew, Mr Balfour, who led the House of 
Commons, than on Lord Salisbury, who devoted himself 
almost entirely to foreign affairs. The new Conserv- 
ative movement, moreover, in the country at largo, was, in 
any case, of a more constructive type than Lord Salis- 
bury himself was best fitted to lead, and though he was 
necessarily prime minister and was deeply re8]x)cted both 
for his character and his past work, he was not the real 
sourcq of the political inspiration even of the Conservative 
wing of the Unionist party during this {jeriod. He began 
to stand to some extent outside party and above it, a 
moderator with a keenly analytic and rather sceptical 
mind, but still the recognized representative of the 
British empire in the councils of the world, and the j 
trusted adviser of his sovereign. Though himself the 
last man to be selected as the type of a democratic 
|)olitician — for his references to extensions of popular 
government, even when made by his own party, were 
full of mild contempt — Lord Salisbury gr^udly ac- 
quired a higher place in public opinion th^ that occupied I 
by any contemporary statesman. His speeches — ^wHch, | 
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though carelesdy composed, continued to blaze on occa* 
sion with their old fire and their somewhat mordant 
cynicism — ^were weight!^ in tone, and became European 
events. Without tlie genius of Disraeli or the personal 
magnetism of Gladstone, he yet inspired the British public 
with a quiet confidence that under him things would 
not go far w'rong, and that he would not act rashly or 
unworthily of his country. Even political opponents came 
to look on his cautious and balanced conservatism, and his 
intellectual aloofness from interested motives or vulgar 
ambition, as standing between them and something more 
distasteful. Moreover, in the matter of foreign affairs his 
weight was supreme. He had lived to become, as was 
indeed generally recognized, the most experienced working 
diplomatist in Eurojie. Lord Salisbury’s j^osition in this 
respect was shovin in nothing better than in his superi- 
ority to criticism. In foreign affairs many among his own 
party regarded him as too much inclined to ^*s|3lit the 
difference ” and to make “ graceful concessions ” — as in the 
COHO of the cession of Heligoland to Gernmny — ^in which it 
was complained that Great Britain got the worst of the 
bargain. But though occasionally, as in the withdrawal 
of British ships from Port Arthur in 1898, such criticism 
became acuU*, the plain fact of the preservation of Euro- 
|)ean jieace, ohen in difficult circumstances, reconciled the 
public to I^rd Salisbury’s conduct of affairs. His patience 
frequently justified itself, notably in the case of British 
relations with the United States, which were for a moment 
threatened by IVesident Cleveland’s message concerning 
Venezuela in 1 895. And though his loyalty to the Eurojjeau 
Concert in connexion with Turkey’s dealings with Armenia 
and Crete in 1895-98 proved irritatingly ineffectual — the 
|)ace of the concert, as Lord Salisbury explained, being 
rather like that of a steam-roller — no alternative policy 
could be contemplated as feasible in any other statesman’s 
hands. Lord Salisbury’s i)ersonal view of the new situa- 
tion created by the methods of the Sultan of Turkey 
was indicated not only by a solemn and unusual public 
Wyoming addressed to the sultan in a 8{)eech at Brighton, 
but also by his famous remark that in the Crimean war 
Great Britain had “j)ut her money on the wrong horse.” 
Among his most inqiortant strokes of diplomacy was 
undoubtedly the Anglo-German agreement of 1890, de- 
limiting the British and German spheres of influence in 
East and West Africa ; but it is impossible in this })lace 
to give a final aiipreciation of the actual part play^ by 
Loi^ Salisbury in the various diplomatic questions of so 
busy a time. 

A jieer ])reinier must inevitably leave many of tlie 
real problems of democratic government to his colleagues 
in the House of Commons. In the Upjjer House Lord 
Balisbury was paramount. Even when the t)eers had 
rejected the second reading of the Government Vaccination 
BOl, as emasculated in the House of Commons by the 
introduction of the “conscientious objector,” Lord Salis- 
bury brought all his authority to bear and got the vote 
reversed at another sitting, in spite of the obvious sense 
of the majority both of that House and of the Conservati\'o 
party outside Parliament. Yet while vigorously opposing 
the lladical agitation for the abolition of the House of 
Lords, he never interposed a non postvmus to schemes of 
reform. He was always willing to consider plans for its 
improvement, and in May 1888 himself introduced a 
Bill for reforming it and creating life peers; but he 
warned reformers that the only re^t must be to make 
the House stronger. To abolish it, on the other hand, 
would be to take away- a necessary safeguard for protect- 
ing “ Philip drunk ” by an app^ to “ Plulip sober.” 

Lord Stdisbury suffered a severe loss by the death in 
1900 of his wife, whose influence with her husband had 
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been great, as her devotion had been unswerving. Her 
protracted illness was one among several causes, including 
his own occasional ill-health, which after 1895 made him 
leave as much as possible of the work of political leader- 
ship to his principal colleagues — Mr Arthur Balfour more 
than once acting as foreign secretary for several weeks 
while his uncle stayed abroad. But for some years it 
was felt that his attempt to be both prime minister and 
foreign secretary was a mistake; and after the election 
of 1900 Lord Salisbury handed over the seals of the 
Foreign Office to Lord Lansdowne, remaining himself at 
the head of the Government as lord privy seal. In 1902, 
upon the conclusion of |jeace in ^uth Africa, he felt 
that the time had come to retire from office altogether; 
and on 11th July his resignation was accepted by the 
king, and he was succeed^ as prime minister by ISlr 
Arthur Balfour. 

SoJftlOlla — Since the appearance of the article 
Salmonidjb: in the ninth edition of the Encyclopaedia 
Britannica^ important advances have been made in our 
knowledge of the life-history of the salmon, and the exten- 
sion of our information ])romise8 to have a considerable 
influence on the future management of salmon fisheries. 
These advances are chiefly due to the investigations of Pro- 
fessor Miescher on the llhine at Basel, of Professor Hoek 
in Holland, of Mr Archer as lessee of the river Sands in 
Norway and as ins][)ector of salmon fisheries for Scotland 
in conjunction with Messrs Gray and Tosh, and of a 
number of workers in the lal>oratory of the Iloyal College 
of Physicians of Edinburgh. With regard to the food of 
.salmon, the enormously rapid growth of smolts to grilse 
and of salmon from year to year shows that they ftjed in 
the sea. In a few months a smolt will increase from a 
few ounces to 4 or 5 11) ; while Mr Archer’s weighings of 
16 salmon which had Ixsen marked and recaptured in the 
following year showed an average gain of 36 i)er cent., 
reckoned on from kelt stage to kelt stage. During the 
season of 1895 Mr Tosh, at Bcrwick-on-Tweed, oi)ened l)e- 
tween March and August 514 fish, and found food in the 
stomachs of 76, or over 14 iKjr cent, of the whole. As to 
the nature of the food, it was found to be as follows : — 

Herring in y6 or 47 |ier cent. 

Crustacea, amphipods, Ac. . . 14 ,, 18 ,, 

Sand cels 11 ,, 14 ,, 

Haddock and whiting . . . 8 „ 10 ,, 

Feathers and vegetable matter . 7 ,, 9 ,, 

Excluding the feathers and vegetable matter, which are 
not really of the nature of food, all the material found in 
the stomach was of marine origin. Hoek, out of 2000 flsh 
examined by him, found 7 with food in the stomach, and, 
curiously enough, 4 of these were taken on the same day. 
In each case marine fish constituted the food. As to where 
salmon go to feed in the sea, our information is still vciy 
deficient, but the prevalence of herring in the stomach 
would seem to indicate that they must follow the shoals of 
these fish which approach the coast during the summer 
months. While there can lie no doubt that salmon feed 
in the sea, the question of whether they feed in fresh water 
has been much debated. It is difficult for the popular 
mind to conceive of an active fish like the salmon sub- 
sisting for several months without food, and the fact that 
the fish so frequently not only takes into its mouth but 
actually swallows worms and various lures has still further 
tended to confirm many people in the conviction that 
salmon do feed in fresh water. In discussing the question 
it is well clearly to understand what is meant by feeding. 
It is the taking, digesting, and absorbing of material of* 
use in the economy in such quantities as to be of benefit 
to the individual Accepting this definition, it may at 
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once be said that all the evidence we possess is entirely 
opposed to the view that salmon feed when in fmsh water. 
Miescher examined the stomachs of aliout 2000 salmon 
captured at Basel, about 500 miles from the mouth of the 
Xthine, and in only two did he find any indication of feeding. 
These two fish wei*e male kclts. One contained the remains 
of a cyprinoid fish, and the other had a dilated stonitich 
with an acid secretion but no food remains. Hook, who, 
as already stated, examined about 2000 fish, found food of 
marine origin in 7, but in none food derived from fresh water. 
Of the 132 stomachs of sfilmon from the estuaries and U 2 )j>er 
waters of Scottish rivers examined in the laboratory of the 
College of Physicians not one contained any food remains. 
The stomach of salmon captured in fresh water is collajised 
and shrunken. Its mucous membrane is tbrorni into folds, 
and it contains a small amount of mucus of a neutral 
reaction. The intestine, whick usmilly contains numerous 
ta^ic-worms, is full of a greenisli-ycllow viscous material 
which, when examined uncler the microsc()|n*, is found to 
consist of mucus with shed cj>ithelial and other cells and 
with masses of crystals of carbonate of lime. In no case 
does the luicroscojic reveal any food remains such as fish- 
scales, 2)lates of Crustacea, or biistles of worms or annelids. 
In the fish taken in the estuaries uj) t(» the month of 
Aug\ist the gall-])ladder is distended ; in those taken later 
in the year it is em 2 >ty. In all the fish from the up 2 )cr 
waters the gall-bladder is empty and collapsed. According 
tr) the investigations of Hock and of Gulland, the lining 
iiiombrane of the stomach and intestine degenerates while 
the fish is in the river, but the correctness of these obser- 
vations has l>een denied by BroAvn and Kiiigston-Barton. 
Gillesi)ie finds that the activity of the digestive j>rocesses 
is low in fish taken from the rivers, and that micro- 
organisms, which would ])e killed by the )i>‘<lrocljIoric acid 
of the gastric juice were it iictively secreted, flourish in the 
intestiiK's of the fisli from ll)e U]) 2 )er waters. Those who 
believe that the salmmi feeds in fresh water explain the 
fact that the stomach is always found empty by the suj»- 
l)Osition that the fish vomits any food w’hen it is ca])tured, 
and .several descri2)tic)n8 of cases in which this has lK‘en 
observed might lx? quottMl ; but sueh olwervations must be 
accepted with caution, and tlie eontmeted sUte of the 
stomach, the absence of the hydrochloric acid of the gastric 
juice, and lastly the absence of any tra(;cs of digested fowl 
remains in tlui contents of the intestine, negative this 
explanation.^ 

I The question may l)e )H’eseiited in another way. Is 
there any reason why tlie .s;ilmon should feed while in 
fresh water ? An animal feeds to get energy for the work 
it has to do, and to get material to make* good the waste 
from its lx»dy and to build up its various ti.ssut)s. Tlic 
investigations carried on in the ]al)oratory of the College 
of Physicians have definitely shown that tlie salmon leaves 
the sea with an enormous su]>])ly of nourishment stored in 
its muscles, and that during its sojourn in freslj watei- it 
gets its energy and builds u[> its rajudly growing ovaries 
and testes from this .stored material. The method of in- 
vestigation was to take s])ecimcns, some from the estuary 
and some from the ujiper reackes, from the stream r>f 
salmon constantly ]»assing from tlie sea up the rivers. 
These were carefully examined, inea.surt*d, weiglied, and 
analysed, and from the diflercnce of eomj>osition the 

^ Tlie followiiiff extract from the report, of the Brighton Aquiu imu 
farther supports the view that salmon abstain from fof)d for a ]>ro' 
louged i»erio«l.— “The Usk salmon . . . was placed tlierc [in the 
Aquarium] as a .smolt on April />, 1878, and in the following month 
was transferred to salt water, in which it remained for upwards of jive 
years, feeding freely on shrimps, &c., during a portion of the year, but 
abstaining from food between Augu.st and February ; this, it may be 
remarked, is the time when it would naturally have born iu the river. 
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changes they had undergone during their sojourn in the 
fresh water were determined. Briefly stated, these in- 
vestigations show that the supply of albuminous materi^ 
and fats stored in the muscles and used while the fish is 
in the river is amply suflicient, first, to afiford the material 
for the construction of the ovaries and testes, and, second, 
to yield an amount of energy so enormous that even the 
most sceptical must admit that it is ami)ly sufficient for 
the greatest requinmients of the fish. The amount of 
energy liberated from the fats and albuminous material is 
570 times more than is reiiuii-ed to mise the fish from the 
level of the estuary to that of the upj)er waters 1 These 
analyses further show that all the materials required for the 
construction of the ovaries and the testes are to he found 
in sufficient quantity in the muscles, with the exception of 
iron, which is, hf>wevcr, abundantly present in the blood. 

It is a very common opinion that kelts feed voraciously 
while still in fresh water, and this has Ix^en used as an 
argument that they should be destroyed. It is not easy 
to bring forward such satisfactory evidence as has been 
adduced in the case of unspawned salmon, since it is illegal 
to kill kelts ; but none of the 25 kelts procured by the 
S<!ottis]i Fishery Board, and examined in the College of 
Physicians* laboratory, contained any food, and Mr 
Anderson, formerly of Dunkeld, informs the writer that 
in the old days, wdien kelts were habitually killed 'when 
captured, he has 0 ]»ened a large nurnlxu* and ntiver found 
any trace of food in the stomach. On the other hand, 
some fishers declare that they have seen kelts devouring 
salmon fry, but it is not easy to make accurate observations 
in deep water. According to Dr GullaiKps investigations, 
the mucous membrane of the stomach and intestine is 
comjdetely regenerate<l while the gall-bladder contains 
bile, and the digestive activity of the alimentary canal 
is greater than in sidmon Ixfore sjsiwning. Kelts thus 
ap])car at least to be cajiable of feeding. 

The rate of growth of the genitalia, has 1 k‘C1i carefully 
studied by Miescher, Archer, and Hoek. From January 
till about the end of May the grow^th of the o^’aries is slow. 
In Hoek’s series of observations, which are the most com- 
plete, they increased from ’35 to ’85 per cent, of tlie body 
Aveight. After this they enlarge more rapidly, and by the 
end of August are about 3 per cent, in sidmon taken at 
the mouth of the Tweed, alx)ut 4 ]x?r cent, in the salmon 
from tlic mouth of the Bhine, and about 8 per cent, in the 
Siibnon from the Basel fisheries. By Noveanber they have 
risen to 30 per cent, in the Tw'eed and in IJolland, and to 
23 |)er cent, in the upjier reaches of the Bhine. According 
to Mr Archer s obser^^ations, the development of the ovaries 
in grilse in the earlier months somewhat lags l3ehind that 
in the salmon. The growth of the testes has been chiefly 
investigated by Archer and Tosh in the Tweed and by 
Miescher at Basel. From March to the middle of July in 
the Tw'eed these organs increase from about ’19 to *35 jHjr 
cent, of the weight of the fish. In July their rate of growth 
increases, and they roach their maximum development at 
the end of Septemlx)r, when they are about 6 per cent, of 
the body weight. In the Bhine in March they weigh about 
‘1 ]»er (Sent., and they reach their maximum development 
of about 5 per cent, in Octolxr. 

What leads to the migration of salmon from sea to river 
and river to sea ? It is usually supposed that they come 
to the river to spawn ; that it is the nims generatims that 
drives them from the sea, where their ova will not develop, 
to the fresh water w’here development is possible. But it 
is found that salmon are jxissing from sea to river at all 
seasons of the year, and with their genitalia in all stages 
of development — some fish running in March with ovaries 
only 1 per cent, of the body w'eiglit, other fish not running 
till October with ovaries 15 or 16 i>er cent, of the body 


MON 

weight. It is difficult, then, to accept the theory that the* 
sexual act is the governing factor. That it is a secondary 
factor seems to he indicated by the great run of fish in 
June, July, and August, when the genitalia are most 
rapidly growing. There is one respect, however, in which* 
all the ^h leaving the sea for the river agree, and that is- 
in the amount of stored material accumulated in their 
bodies. In the early running fish this material is largely 
confined to the muscles, but in the later coming fish it is- 
more equally distributed betw^een muscles and genitalia. 
The amount of stored material may he measured by 
the amount of solids, and if we express the results of 
all the fish examined in terms of fish of uniform size — 
100 cm. in Icngtli — ^the following results are obtained : — 



Nov.* 

Feb. 

Mar. 

Apr, 

May 

and 

June. 

July 

and 

Aug. 

Oct. 

and 

Nov. 

KcUm. 

Muscles . 

2481 

2214 

2355 

2599 

2210 

2270 

1760 

946 

Ovaries . 

23 

24 

24 

33 

47 

72 

545 

9 

Total . 

2504 

2238 

2879 

2632 

2257 

2340 

2295 

955 


* Winter tish not duo U> Kpiiwii till following Novembor. 


It w'ould tlms appear that, when the salmon has in the 
sea accumulated a certain definite amount of nourishment, 
it ceases to feed, and returns to the river irre8i)ective of 
the state of its genital organs. Nutrition, and not the 
nistis gen^raiimi^^ apixjtirs to be the motive powder. That 
the fish after spawning returns to the sea in search of food 
is fully recognized by all 

Course of Migration . — It is well known that while 
salmon run all the yeiir through in greater or lesser 
numbers, the run of grilse takes ))lace in the summer 
months, from May to August. But it is further possible 
to divide the salmon into classes — the so-called winter 
salmon of the Bhine, large fish running from October to 
February, with unriiK) ovaries and testes ; and the summer 
salmon, running for the most })art from March to October, 
with genitalia more or less ripe. These summer fish are 
small in the early months, but increase in size as the 
autumn advances. The winter salmon, along with the 
early summer or spring fish, appear to i)as8 directly to the 
uiq>er reaches of the river, and to simw ii there, w'hile the 
larger late-coming fish appear to j^opulate the lower waters. 
This seems to be indicated by the comimrison of upper- 
^vater and estuary fish throughout the year. The period 
at w^hich male and female fish enter the rivers also apjxiars 
to be somewhat different. The following table gives the 
])crcentages of males to the total number of salmon cap- 
tured during the different months of the year, according to 
the observations of Tosh, Miescher, and Hoek : — 


Percentatjf' of Male FisK 



TohIi. 
Mouth of 
Tweed. 

Hock. 
Mouth of 
Rhine. 

Miescher. 

UpTwr Roaches of 
Rhino. 

1876. 

187P. 

January 

February . 

March . 

April . 

May . 

June . 

July . 

August 

September . 
October 

November . 
December . 

Total . 

26’7 

28*8 

20-5 

22*3 

22*5 

27'3 

26*1 

29'6 

34-3 

29-7 

29-4 

34-7 

28-7 

82-9 

87-6 

82-7 

44* 

89-6 

81-7 

29*7 

24 

44*5 

42*4 

28*8 

19-4 

26*8 

38-4 

52*4 

46*2 

24-6 

33*2 

34*4 

40*5 
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These figures show that throughout the year the female 
fish exceed the males in number, and, secondly, that during 
the earlier months of the year female fish run in much 
larger numbers than do male fish. In fact, it is only in 
September that anything like an equality between the two 
sexes is established. But in Great Britain it is not until 
the end of August that the nets are removed, and one 
cannot but believe that the destruction of such a very 
large proix>rtion of females as are captured during the 
early months of the season must have a most piejudicial 
effect upon the breeding stock. 

Rate of Migraticni. — By a comparison of the first api^ear- 
ance of winter salmon and of grilse in the markets of 
Holland and of Basel — 500 miles uj) the river — Miescher 
gives some data for the determination of the average rate 
at which salmon ascend an unobstructed stream. It was 
found that winter salmon ap|)eared at Basel about 54 
days after their a])]>earaiice in Holland, which would give 
a rate of passage of about 10 miles jicr diem. From a 
smaller nuinlx)r of observations on grilse, it appears that 
they travel at a soniewliat slower rate. It is, however, 
doubtful how far these figures are of value in deciding the 
rate at which fish pass up the lower reaches of tJie river. 

The Food Valm of Saimoti from the Eet'uaries and the 
Ujiper Waters at different Seasons. — Dr Dunlop, using the 
extensive series of analyses made in the labomtory of the 
Royal College of Physicians of lildinburgh, concludes tliat 

the food value of salmon flesh is greater when the fish is 
fresh run tlian when it has been some time in fresh water ; 
that it diminishes as the season advances' both in the 
estuaries and in the u])])er> water fish ; and that the flesh 
of salmon caught in the upper reaches in OctoliKjr and 
November has only about one-half the value of the flesh 
of early estuaiy fisli.” The total food value of a salmon 
depends upon the quantity and quality of the flesh. The 
amount of flesh de])ends iq)on its length and its muscular 
develoj)ment. (1) The total food value of estuary fish 
remains nearly constant throughout the yeai*, the poorer 
quality of flesh in the later months being com]»ensated for 
by the larger average size of the fish. (2) From May to 
August the total food value of fish caught in the u])per 
waters is about one-third less than that of estuary fish. 
(3) The food value of uj)per- water lish in Octolier and 
November is only about one-half that of the iqqier-water 
lish earlier in the year, and about one -third that of the 
estuary lish. 

Authorities. — JOie hisiodieniiscfien und pfiysioloyiscfien 
Arbeiten, vou Fuiedkioh Miesohku, Zweiter Band, p]). 116, 192, 
304, 325. Leipzig, F. C. W. Vogol, 1897. — Statist isclie uml biolo- 
gische UntersuchungeM an in den ^Uderlanden gefamjenen Lachsen, 
von Dr T. T. C. Hoek. Charlottonburg, Adolf Gratz, 1895. — 
Annual Jieports of the Fiakerg Board for Scotland. Part ii. 
Report on Salmon Fisheries. Numbers 11, 12, 13, 14. 1893-94-' 

95-96. — Report of InvestigeUiom on tlu Life^History of the Salvwn 
to the Fishery Board for Seotlandf edited by D. Noel Paton. 
Presented to Parliament, and published 1898. (d. N. P.) 

Salon, a town and railway station, arrondissement of 
Aix, department of Bouchos du Rhone, 30 miles north-west 
of Marseilles, on the Canal de Craponne. Manufactures of 
so-called olive oil (but to the preparation of which various 
oil -seeds largely contribute) and soap are extensively 
carried on in numerous establishments — about 400 of 
the former and 20 of the latter. The town is of con- 
siderable antiquarian interest. Population (1881), 4983 ; 
(1901), 12,872. 

SftloniCftp a vilayet (province) of Turkey, with an 
area of about 19,375 square miles and an estimated 
population of 1,050,000 inhabitants. The population of 
the town numbers 95,000, of whom 32,000 are Turks; 
47,000, Jews; and 16,000 Greeks and Europeans. It 
is divided into 74 “quarters” — 45 Turkish, 16 Jewish, 
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12 Greek, and 1 Euroiieau. It contains 56 mosques, 23 
tekk^ 16 churches, and 25 synagogues. Balonica is the 
centre of tlie import trade of the whole of Macedonia 
and part of Albania, being at the same time the princ'qial 
IKirt for shipment for the numerous products of that fertile 
region. The new harbour, which was opened to navigation 
in December 1901, allows the direct transhipment of all 
merchandise, whatever may be the direction of the wind, 
which was previously apt to I'ender shipping 0 })erations 
diificult. The liarbour works consist of a breakwater 560 
metres long, with 28 feet depth of water on its landward 
side for a width of 150 metres. Opposite the breakwater 
is a (|uay 450 metres long and 85 metres in breadth, at 
each end of which a pier 200 metres lung projects into 
the sea. Between the exti^emities of these two piers and 
those of the breakwater are the two entrances to the 
harbour. Balouica cx|)orts grain, silk cocoons, manganese, 
hides and skins, cattle, wool, opium, tobacco, oil -seeds, 
anil fennel. lu 1900 the exports were valued at 
1,220, 57 5 — ^this is exclusive of the coasting trade ; and 
the inqK>rts at J&2,553,450. I'he latter consist princi|)ally 
of textiles, iron goods, sugar, tobacco, fiour, coflee, and 
chemicals. The volume of tlie exixirt trade lias appreciably 
decreased. The main reason for this diminution is to lie 
found in the rude methods of cultivation, which disable 
farmers from conqKiting, eitlicr in quality or price, with the? 
produce of countries wherein agricultural practice is more 
iulvaiiced. The industrial enterprises consist of several 
steam flour-mills, two cottoii-sjunning mills, tw^o steam bricik 
and tile factories, a bn^wery, a soap factory, and a small 
tannery. The making of morocco leather and other leatlier- 
work, such as saddlery, harness, and foot-gear of all sorts, 
affords employment to a large imml)er of jrtsoiis. Cutlery 
of the coarser sort, side-arms, fleld imjilements, and other 
ironmongery are made in considerable (|uautities. llie 
spirit called mastic or raki is largely produced. Road- 
making in the vilayet of Salonica is not carried out on 
any settled plan or fixed principle, and tlu». maintenance 
and repair of existing roads is equally a matter of chance. 
These latter, however, are few in niunlKjr. Three railways 
traverse the vilayet — (1) a branch of the Oriental Uail- 
way, going due north from Salonica to Uskub and Nish ; 
(2) the .1 unction Railway, between Salonica and Dede- 
agatcli; (3) the Salonica-Monastir line. Salonica is ^^ell 
jirovided with schools — ^Turkisli, Greek, Jewish, Italian, 
Froncli, Servian, and Bulgarian. 

Salop- See SiiKOPsiiiKE. 

SaKaf a ])rovincc in the north-west of the Argentine 
republic, bounded on the N. by the province of Jujuy ami 
Bolivia, on the E. by the territories of Formosa and of the 
Chaco, oil the S. by the provinces of Santiago, Tucuimin, 
and Catamarca, and oii the \V. by Chile. Ollicial area 
at the census of 1895, 62,184 sijuare miles. Bo]iulation 
in 1869, 88,933 ; in 1895, 1 1 8,0 1 5. The capital, Salta, on 
the Rio Salta, had a jxipulation of 16,672 in 1895, and is 
distant by rail 1571 kilometres from Buenos Aires. Tlie 
province is divided into 21 dejKirtiiients. In 1895 there 
were 7398 farms and 131,993 acres planted in cereals. 

Ssiltash, a iuunici[)al borough, (brnwall, Kngland, 
in the Bodmin parliamentary division of the county, on the 
river Tamar, 5 miles north-west of T^lymoutli l>y rail. It 
was first incorporated in the reign of King .lolin, and its 
charter has been confirmed in several reigns, finally in 
1883. ITntil disfranchised in 1832 the borough returned 
two members to Parliament. It is governwl by a mayor, 

4 aldermen, and 12 councillors. The Royal Albert 
bridge, which carries the railway across the river, was built 
in 1857-59 at a cost of £230,000. , A cottage hospital was 
erected in 1887, and the Wc.sley centenary chaiiel in 1891. 

S. VTIT. — so 
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In Victoria Park is a monument to General Sir W. Penn- 
Symons, killed in the South African war, 1899. A steam 
ferry, free to inhabitants of the town, belongs to the 
corporation. There is also an efficient service of river 
passenger steamers. Population (1881), 2563; (1901), 
3367. 

SaltCOatSp a ixAice burgh (1885), seaport, and 
watering-place of Ayrshire, Scotland, 19 miles north of the 
county town by rail. Modern erections are a town-hall 
and a bathing station ; then? is also a mission coast home. 
Some fishing is done. A large number of the inhabitants 
find employment at Ardrossan and Stevenston. Two public 
schools had an average attendance of 1064 in 1898-99, 
and a Roman Catliolic school 277. Valuation in 1886-86, 
i:i4,G87 ; 1899-1900, £33,240. Population (1881), 5096 ; 
(1901), 8121. 

Saltillo. — Sec CoAIIUlLA. 

Salt Lak«, the largest city and capital of Utah, 
U.S.A., and capital of Salt Lake county. Tt it situated 
in 40* 46' N., longitude 111* 54' W,, at the west base 
of the Wasatch range, near the river Jordan and the west 
shore of Great 8alt Lake. Tt is in the northern imrt. 
of the state, and has an altitude in the lower part of 
the city of 4240 feet. It is the headquarters of the 
Monnon Church, or the Church of Jesus Christ of Latter 
Day Saints. The site of the city is a plain, sloping gently 
tow'ards the north-w’cst. On this it is laid out with the 
gi'oatest regularity, in blocks 660 feet square, sejmrated by 
well-shaded streets 132 foot wide. Temple Square, enclos- 
ing most of the buildings of the Mormon Church, is the 
centre of the city, and the streets surrounding it are 
know7i resijectivoly as North, East, South, and West Temple 
Streets. The streets north of North TemiJe ai‘c known 
as Ist North, 2nd North, Ac., and those west, cast, and 
south similarly. The city is divided into five wards. Tt 
has an excellent water-supply from small sti*eams flow- 
ing out of the Wasatch range, and is well sewered. A 
f<nv of the streets in the business part are paved with 
asphalt, but most of them are merely gravelled. The 
Mormon Temple, which was completed in 1893, forty 
years after the laying of its corner-stone, is an exceedingly 
ornate building of grey granite, and is said to have cost 
$4,000,000. Other buildings in the Temple block arc^, 
the Taboriuude, assembly hall, endowment house, officers 
and former residences of Brigham Young, *fec. Salt Lake? 
is entered by the Rio Grande Western, the Oregon Short 
Line, and the Salt Lake and Ogden railways, besides lines 
running to the resorts on the shore of Great Salt Lake, 
known as Saltair and Garfield Beach. The manufactures 
are not of great importance. In 1890 there w'ere 175 
manufacturing establishments, with a total capital of 
$3,354,035. They employed 2287 hands, and the product 
w^as valued at $4,624,419. Tt is the seat of the University 
of Utah, a non-sectarian institution, oiiened in 1850. In 
1899 it had a faculty numlx)ring 22, and was attended by 
641 students, more than half of whom were women. The 
iissessed valuation of real and ]iersonal property was, in 
1900, $31,950,210, the net debt of the city was $3,383,135, 
and the rate of taxation w^as $28.10 per $1000. Popula- 
tion (1890), 44,843; (1900), 53,531, of whom 2741 were 
foreign-born and 514 coloured, including 278 negroes. 
Of 13,639 males 21 years of age and over, 203 were 
illiterate (could not write). 

Saltot a city of Uruguay and capital of the depart- 
ment of the same name, situated on the banks of the Rio 
Uruguay, and an important port for foreign trade, as 
vessels of heavy draught cannot ascend the river beyond 
this point. A large amount of merchandise for and from 
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Brazil passes overland through this port. The city wa» 
founded in 1817, and has a population of about 16,000. 
It is well built, has fine public buildings, and well-paved 
streets lighted by electricity. In 1898 the imports were- 
valu^ at $634,838, and exports $1,679,095 ; and in 1900 
the imports were $748,375, and the exports $2,067,513. 

Saltykoff <8tehedrlii), Michael 

EyfrarOVltCh (1826-1889), a celebrated Russian 
satirist, bom on his father's estate in the province of 
Tula, 15th (27th) January 1826. His early education wa» 
completely neglected, and his youth, owing to the severity 
and the domestic quarrels of his ])arents, was full of the 
most melancholy experiences. Deprived of all rational 
instruction and left entirely to himself, he soon developed 
a love for reading ; but the only book in his father's house 
was the Bible, which he studied with such deep attention, 
that it apijears to have exercised a decided influence in the 
formation of his thought and morals. At ten years of age 
he entered the Moscow Institute for the sons of the nobility, 
and subsequently the Lyceum at St Petersburg, where Prince 
Lobanof Rostofski, afterwards minister for foreign afiairs,. 
was one of his schoolfellows. While in this establish- 
ment ho published several pieces of |)oetry, and translations 
of some of the works of Byron and Heine ; and on leaving 
the Lyceum he obtained employment os a clerk in the 
Ministry of War. In 1884 he published Zajmtenno^e Dyelo 
(“A Complicated Affair”), which, in view of the revolu- 
tionary movements at that time in France and Germany,, 
was the cause of his banishment to Vyatka, where he spent 
eight years as a minor Government official. This experi- 
ence enabled him to study the life and habits of civil 
servants in the interior, and to give a clever ])icture of 
Russian provincial officials in his Gubemskte Otcluerki 
(“ Provincial Sketches ”). On his return to St Petersburg 
he was quickly promoted to administrative posts of con- 
siderable importance. After making a report on the 
condition of the Russian police, he was appointed deputy 
governor, first of Ryazan and then of Tver. His predilec- 
tion for literary work induced him to leave the Govern- 
ment service, but pecuniary difficulties soon compelled him 
to re-enter it, and in 1864 he was appointed president of 
the local boards of taxation successively at Penza, Tula, 
and Ryazan. In 1868 he finally quitted the civil service 
in order to devote the rest of his life to literature. During 
this i>eriod he wrote his princiiml works, namely, /Ww?/*/#- 
mmhaya Stariva (“The Old Times of Poshekhona ”), 
which }K)Ssosscs a certain autobiographical interest ; htmia 
odnavo Gm^oda (“The History of a Town”); A Satirical 
History of Russia ; Mtm&wrs et Mesdames Pompadours : 
and Messieurs Golovloff, At one time, after the death of 
the }K>et Nekrasoff, he acted as editor of a leading Russian 
magazine, the Couiemporary, He died in St Petersburg,. 
30th April (12th May) 1889. (g. d.) 

Salvador (Republic of), a country of Central 
America extending from 13* 12' to 14* 28' N. and from 
87* 37' to 90" 6' W. It lies on the Pacific coast, and i» 
lK)unded inland by the frontiers of Guatemala and 
Honduras. The lowlands are generally hot and, on the 
coasts malarial; but on the tablelands and mountain 
slopes of the interior the climate is temperate and healthy. 
There are only two seasons : the wet, which Salvadorians 
call winter, from May to October ; and the dry, or summer^ 
season, from November to April In July and August 
there are high winds, follow^ by torrents of rain and 
thunderstorms; in September and October the rain is 
not heavy, but is continuous. 

The territory comprised within the limits of the republic 
has an area variously estimated at 7230 square miles and 
at 8130 square mBes. It is divided for political and 
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administrative purpo^s into 14 departments, which are 
subdivided into 31 districts. The population in 1887 was 
stated to be 664,513; (1892), 703,500; (1894), 803,634; 
(1st January 1901), 1,006,848, of whom 493,893 were 
males and 512,955 females. The number of Ladinos 
(wliites and persons of mixed blood) was returned at 
772,200, and of Indians at 234,648. The various elements 
were, before 1901, estimated as follows, and the propor- 
tion still holds good in the main: whites (creoles and 
foreigners) 10 per cent., mestizos 50 per cent., Indians 
40 per cent., and a very small i)roportion of negroes. The 
whites of pure blood are very few, a liberal estimate putting 
the pro|X>rtion at 2*5 per cent. There is no immigration 
into the country, and the rapid increase with whicli the 
liopulation is cred^ted can be due only to a large surplus 
of births over deaths. The chief towns, with their i>opula- 
tions, are given as follows: — San Salvador the capital 
(59,544), Santa Ana (48,120), San Miguel (24,768), 
Ahuachapdn (14,136), San Vicente (17,832), Sonsonate 
(17,016), Sensuntepeque (12,466), Nueva San Salvador 
(18, 7 68), Zacatecoluca (1 5, 1 20). 

The constitution of 1864, modified in 1880, 1883, and 
1886, vests the legislative |X)wer in a chamber of 42 
deputies (3 for each dcj^iartment), chosen by the direct 
vote of the people. The president and vice-president of 
the republic are likewise chosen by direct popular vote, 
and they hold office for 4 years. The president is not 
eligible for the presidency or vice-presidency during tlie 
following presidential term. He is assisted by 4 ministers, 
the heads of dei)artments of administration. Local 
government is carried on in each of the 14 departments 
by governors appointed by the central executive. Tlie 
municijialities are administered by officers (alcaldi's, 
regidoros, <fec.) elected by the inhabitants. 

The Roman Catholic religion prevails throughout tlie 
republic, but there is complete religious freedom, so far as 
is com|mtible with public order. Civil marriage is legal, 
monastic institutions are prohibited, and education is in 
the hands of laymen. Primary education is gratuitous 
and obligatory. Statistics of school work arc published 
irregularly, but in 1893 there were within the republic 
585 primary schools, with an average attendance of 29,427. 
For secondary instruction there were 18 diighcr schools, 
including 3 institutes, a polytechnic school, and 2 normal 
schools, one for men and the other for women, these six 
institutions being supported by the Government. At San 
Salvador there is a national college for the higher educa- 
tion of women. Private secondary sc]io<ils are carried on 
in various i>arts of the country. Sujierior and professional 
instruction is provided at the national university in the 
capital, where there are faculties of law and of various 
branches of science. In 1893 the secondary schools hail 
about 1200 pupils, and the university had 180 students. 

Justice is administered by a supreme court, and in 
district, circuit, and local courts. The active army coasists 
of about 3000 men, and the militia, of about 18,000. 

The revenue of Salvador is mainly derived from iin[)oit and 
export duties, but considerable sums are also obtained from excise 
-. duties, an<l smaller amounts from stinips and other 

riaaac 0 . sources. The principal branches of cxfHjnditure are the 
public debt, defence, and internal administration. The official 
figures showing the revenue and exjieuditure for throe years and th<! 
estimates for two years are as follows (pesos being converted into 
sterling at the rate of 10 to £1) : — 


Yean. 

Revenue. 

Expenditure. 


£ 

£ 

1897 .... 

766,940 

863,600 

1898 .... 

460,960 

626,660 

1899 .... 

447,890 

1 617,620 

1900 .... 

499,250 

1 620,170 

1901 .... 

561,980 1 

675,210 
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The foreign debt, amounting to £726,420 (£240,000 of a 6 per 
cent, loan of 1889, and £485,720 of another of 1892) was in 1899 
converted into 5 per cent, mortg^e del)enture8 of the f^lvador 
Railway Comiiany Limited, to which the Government has guaran- 
teed, for 18 years from Ist January 1899, a fixed annual subsidy of 
£24,000. The internal debt, on the whole of which interest is 
jjaid at the rate of 4 per cent per annum, amounted at the end of 
1900 to 9,225,864 pesos, or almut £922,690. 

The only industry extensively carried on is agriculture, but the 
methods employed are still pnmitive. The more important pro- 
ducts are cotfeo, of which 38,626,480 lb were produced , - . 
in 1898 ; 55,600,000 lb in 1901 ; sugar, 1965 tons in *®®*'**0'- 
1898; indigo, 1,041,798 ill) in 1897 ; balsam, 105,579 lb in 1897. 
Rubber is collei^ted ; tobacco is grown in small quantities ; cocoa, 
rice, cereals, and fruits are cultivated. The Government seeks to 
eneourago cotton-growing, and in August 1900 published a decree 
offering to supply cotton seeds, to give instruction in the cultiva- 
tion of the plant, and to bestow a bounty of one silver peso on 
each centner (about 220 lb) of cotton exported. The Government 
lias, moreover, established in the suburbs of the city of San 
Salvador, an agricultural educational eKtablishmciit and model 
farm, which is to be stocked witli sohicted breeds of cattle, horses, 
ho^, and fowls from the United Statics. 

in the cordillera which runs through Salvador there are veins 
of various metallic minerals— gold, silver, copper, and lead being 
found mostly in the eastern, and iron in the western, 
part of the country. Coal has been discovered at 
various iniints in the valley of the. Lempa. In the republic tliero 
are about T 80 mining establishments, about half of them being in 
the department of Morazau, but there are no recent statistics of 
their operations. 

The trade of Salvador is almost entirely confined to the import 
of cotton goods, woollen goods, sacks, and machinery, and to tlie 
export of coflbo and a few other agricultural products. ^ 

In the year 1900 the formation of a statistical office was ^®*"®*^*** 
decreed. The total imports for 1896 wei-c cstimatoil at the value 
of 3,347,718 pesos, or, approximately, £334,770, and the cxjiorts 
at 7,485,381 pesos, or £748,540. In 1900 the imports amounted 
to the value of 6,570,000 (£657,000) ; and the exports to 9,132,958 
pesos (£913,290), including coffeo, 7,568,339 iiesos ; indigo, 
638,700 pesos ; and balsam, 295,439 |)esos. In 1900, according to 
British statistics, the imports from Salvador into the United 
Kingdom amounted to the value of £137,364, comprising £103,220 
for 32,016 cui;. of coffee, and £23,166 for 1659 cwt. of indigo; 
the exports from the United Kingrlom to Salvador amounted to 
£244,325, comprising £195,301 for cotton goods and yarns, 
£16,513 lor sacks, and £12,138 for iron-work and machinery. 
The United States tii the year 1899-1900 imported frcmi Salvador 
6,616,775 lb of coffee, valued at £118,740, and 54,971 lt» of ncbbnr, 
valued at £3940. The imports are (in order of value) from Great 
Britain, tlce United State's, France, and Germany ; the? exports 
(chiefly coffee) are mostly to tlic< United States and France. 

In 1896, 338 vessels entered and cleared at the jK)rtH of Salvador. 
Thc' railway system which formerly connected the ]>ort of Acajiitla 
wdtb Sonsonate, Santa Ana, and Ateos, and San Salva- 
dor with Santa Teela, has been improved by tin* con- 
atriiction of a line from Santa Ana to San Salvador, ^ ’ 

])utting the capital in direct communication with the 
coast. The old port of Acajutla has been closed, and a 
new |)ort opened in a more sheltered position about, a uiilt! to the 
north, where an iron pier, warehouses, and custom bouse have been 
erected. A railway between San Miguel ami La Union (22 miles) 
is intei-mittcntly under construction. The postal system has some 
260 i»ost offices, through whieli pass annually about 232,000 letters 
and jwckets in the inland service, and 563,000 in the foreign. In 
1896 there were 1730 miles of tolegrapli wiie, and 121 telegraph 
offices, through wliich in the year there passed 60,1)82 niossage,s. 

At the end of 1899 there were three commercial banks and an 
agricultural bank witliin the republic. One of these, an English 
bank, had a uapitel of £275,700 and a reserve fund 
£10,000 ; the three other banks had an aggregate cajii tal credit, 
stated at 8,250,000 pesos, and reserve fumls amounting 
to 1,035,000 pesos. In 1897 a law was passed adopting fhc gold 
standard. The currency of the country in 1900 consist* ‘d eiitinly 
of silver pesos, the fractional money under *900 line liuving, by 
arrangement wdth the Government, been all cx|>^)rled by the hanks. 
The peso or dollar at j>ar is valued at 4 shillings ; its actual value 
is under 2 shillings. In foreign exeliange at the eml of 1S99 the 
premium of gold was 96 per cent., in July 1900 it was 1 30 y»e,i’ een 1. 

The metric system of weights and moasur<*s was adof)ted )»y decree 
of January 1886, but the old Spanish weights and niea-siires still 
continue in general use. „ . j ^ 

AtTTHORlTiEH.— B akberina, S. I. Qeitgwfica y Jhstadi.^tim 
de la Jlryuhlim del ScUvadar. San Salvador, 1892.~-CArKr!Ks, 
J. M. GcografUidr Cnitro-dmerim, Paris, 1882 .— Uawson, G. J. 
Geoffrafia EleimTital de la Eepuhliea dd Salvador. I aris, 1890. 
—Guzman, D. Apuntumientos sohn ht lopogmfut Jfsiett de la 
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rtpvSbliea del Salvador, San Salvador, 1883 .>-Kky£s, Bavakl. 
Apmtamienlos Eatadietiem aobre la Hf^ublwa del Salvador, 
Salvador, X888. Kocionee de historia del Salvador, San Salvador, 
1886 .-~-Wiijoht, Mabi£ B. Salvador, New York, 1898.— 

Slaiee Ctramlar Beports, Washington. — Handbook of Salvador, 
Bureau of the American Republics. Washington, 1892. — Infonna 
Docmnanlado de loa irabajoe de la Direeeion e Jnepeceion Oeneral 
de Hacienda, JHOG, San Salvador, im,—BrUiah Foreign Office 
DiploituUic and Consular Beports, Loiidoih-^dnnnal Bew>rt of the 
Connell of the Corporaliou of Foreign Bondholders, London, 1901. 

(w. W. R. ; I. P. A. R.) 

— There is no general rule or principle of 
law which entitles one who saves the life or property of 
another to Ihj rewarded by him. But in certain special 
cdasses of cases the law does require the appointed courts 
to reward those who by their exertions have rescued lives 
or property from prolmble damage or destniction. The 
reward so given is called salvage, and the same word is 
often used to denote the service rewarded. The subject 
divides into (1) civil salvage, (2) militaiy salvage. 

(1) Cioil Salvage is defined as such a service as may 
become the ground of a reward in the (Admiralty) Court 
on the civil side of its jurisdiction, and consists in the 
preservation of life or projierty from some of the manifold 
dangers which arc at all times incident to the navigation 
of the sea. The jurisdiction to give it is an Admiralty 
jurisdiction. But the right to reward was recognized in 
the courts of common law before the Admiralty Court 
became, as it now is, a part of the High C^ourt of Justice, 
f.g,, by enforcing a possessory lien of the salvor over the 
salved pro])erty. The origin of the rule has been traced 
to the doctrine of Homan law that ** spontaneous services ” 
in the protectioji of lives and pro])orty should bo rewarded. 
But that doctrine has not found a place in English law, 
excef)t as |>art of the maritime law administered in the Court 
of Admiralty. Thus services on land, say in rescuing lives 
or houses or goods from fire, do not entitle the jx^rson 
rendering tho.se services to reward, unless he has acted 
under some contract or employment. But at sea the right 
to rewai'd springs from the service itself, if it has been 
renderenl to a ship, or her passengers, crew, or cargo, or to 
pro|)erty wliich has Iwen thrown or washed out of her. 
And such a service entitles to salvage though the ship may 
l)e in harbour, or within a river, or even in a dock. This 
connexion of the lives or property with a ship seems 
essential. The right does not arise upoi\ saving goods 
which have got adrift in river or harl)Our, even if they 
have been washed out to sea, nor upon saving property of 
other kinds which may be in |)eril on the sea, or on the 
seashore. Thus a claim to reward for saving a gas-buoy, 
or l)eacon, which had broken from its moorings in the 
Up})er Humber, and was aground on the Lincolnshire 
coast, was disallowed by the House of Lords, affirming 
the ('Jourt of Ap]>cal, in the case of the Gas-float Whittoii 
No. 2, 1897, A.C. 337. The buoy was not a ship; and 
the Admiralty jurisdiction hitherto confined to salvage of 
ships, ap|>arel, cargo, and freight could not be extended 
to the buoy merely because it was property connccteil 
with navigation. 

The definite right to salvage for saving lives from ships 
is the creation of ntodern statutes (now the Merchant 
Shipping Act, 1894, 55 544). Formerly the Admiralty 
judges treated the fact that lives had been saved as 
enhancing the merit of a salvage of property by the 
same salvors, whore the two could be connected ; and so 
indirectly gave life salvage. And this is still the position 
in cases where the Merchant Shipping Act does not apply. 
This Act (g 544) applies to all cases in which the “services 
are rendered wholly or in part within British waters in 
saving life from any British or foreign vessel, or elsewhere 
in saving life from any British vessel.” Also (§ 546) it 


AGE 

can be applied, by Order in Council, to life salvage from 
ships of any foreign country whose Government “ is willing 
that salvage should be awarded by British courts for 
services rendered in saving life from ships belonging to that 
country where the ship is beyond the lixnits of British juris- 
diction.” By section 544 the life salvage is made payable 
“by the owner of the vessel, cargo, or apparel saved”; 
and is to be paid in priority to all other claims for salvage. 
Where the value of the vessel, cargo, and apparel saved is 
insufficient to |>ay the life salvage, the Board of Trade may 
in their discretion make up the deficiency, in whole or in 
part, out of the Mercantile Marine Fund. The effect of 
the Act is to impose a common responsibility upon the 
owners of ship and cargo to the extent of their property 
saved. Whatever is saved becomes a fund out of which 
life salvors may be rewarded, and to which they are 
entitled in priority to other salvors. In the case of the 
cargo ex Schiller (1877, 2 P.D. 145) salvage was allowed 
out of specie rais^ by divers from the sunken wreck, to 
persons who had saved some of the ixtssengers and crew. 

This limitation of liability to the amount of the property 
salved is also true with r^ard to salvage of property. 
The ordinary remedy of the salvor is against the property 
itself ; by proceedings in reni^ to enforce the maritime lien 
given him by the law upon that proiKsrty. This enables 
him to arrest the property, if within the jurisdiction, into 
whose hands soever it may have come ; and, if necessary, 
to obtain a sale, and payment of his claim out of the 
proceeds. The salvor has also a remedy in persemam, 
used only in exceptional cases, against the owners or 
otlicrs interested in the property saved (Five steel barges, 
15 P.D. 142); but it seems certain l^t that dcjiends 
upon property having been saved, and having come to 
the owner’s hands; and that the amount which can be 
awarded is limited by the value of that property. 

An essential condition is that the lives or property 
saved must have been in danger — either in immediate 
])eril, or in a position of “ difficulty and reasonable appre- 
hension.” Danger to the salvor is not essential, though 
it enhances liis claim to reward; but to constitute a 
salvage service there must have been danger to the thing 
salved. Again, the service must have helped usefully 
towards saving the lives or property. Ineffectual efforts, 
however strenuous and meritorious, give rise to no claim. 
But the service need not Ikj completely successful. If it 
has contributed to an ultimate rescue it will bo rewarded, 
though that may have been accomplished by others. And 
os we have seen, there must have been ultimate success. 
Some of the property involved in the adventure must have 
been saved. And the value of that, or the fund realized 
by its sale, limits the total of the awards to all the 
salvors. Cases, of course, occur in which services at sea 
are employed by ships in danger ; as where a steamer with 
a broken propeller shaft employs another steamer to tow 
her ; or where a vessel which has lost her anchors employs 
another to procure anchors for her from shore. In such 
cases the conditions of reward above set out may not 
apply. Reward may be payable, notwithstanding entire 
failuro of success, by the express or implied terms of the 
employment. But such a reward is not truly “ salvage.” 

Services rendered in the performance of a duty owed 
do not entitle to salvage. The policy of the law is to 
stimulate voluntary effort, not to weaken obligation. Thus 
the crew cannot (while still the crew) be salvors of the 
ship or cargo ; nor can the passengers, useless they have 
voluntarily stayed on the ship for the purpose of saving 
her. Nor can a pilot employed as such be salvor, unless 
he has boarded her in such exceptional circumstances 
that his doing so for pilotage fees could not reasonably 
be required; or unless the circumstances of the service. 
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entered upon as pilotage, liave so changed as to alter its 
character ; and it may be doubted whether such a change of 
circumstances is a valid ground for a claim of salvage 
remuneration by the pilot where he has had no oppor- 
tunity of leaving the ship. So again of the owners and 
crew of a tug employed to tow a ship. They cannot claim 
salvage for rescuing her from a danger which may arise 
during the towage, unless circumstances have supervened 
which were not contemplated, and are such as to require 
extraordinary aid from the tug, or to exjwse her to extra- 
ordinary risk. Officers and crew of a ship of the royal 
navy may have salvage where they have rendered services 
outside the protection which their ship ought to afford. 
But by the Merchant Shipping Act, 1894, § 557, such a 
claim must be with consent of the Admiralty ; and no 
claim can be made in respect of the ship herself. 

The kinds and degrees of service are very various. The 
rewards given vary corre8ix)ndingly. Regard is paid, 
first, to the degree of the danger to the ijrojKsrty salved, 
to its value, and to the effect of the services rendered ; 
next, to the risks run by the salvors, the length and 
severity of their efforts, the enterprise and skill displayed, 
and to the value and efficiency of the vessel or apparatus 
they have used, and the risks to which they have exposed 
her. In a modem case (the (Uengyh^ 1898, A.C. 519) a 
specially large award was given to vessels kept constantly 
ready for salving o^ierations in Gibraltar !l^y. It was 
owing to that readiness that the rescue had been ix)ssiblc. 
On the other hand, any negligent or improper conduct of 
the salvors will be considered in diminution of the award : 
as where they have negligently exposed the ship to 
damage, or have plundered the cargo, or dealt with it 
contrary to the owner’s interests. And where the rescue 
has been from a danger which was brought about by 
the negligent or impro]Jcr conduct of those who effected 
the rescue, no salvage is allowed. 8o that where two 
colliding ships were both to blame for the collision, the 
master and crew of one of them were not allowed salvage 
for services in saving cargo of the other (cargo ex Capella^ 
L.R. 1 A. and E. 356). 

In apportioning the total award given for a salvage 
service among the owners, master, and crew of the vessel 
by means of which it lias been rendered, the special cir- 
cumstances of each case have to be considered. In nearly 
all cases a large portion goes to the owners, and as in 
recent times the value and efficiency of ships (especially of 
steamships) have increased, so the i)roportion of the whole 
usually awarded to the owners has also increased. In an 
ordinary case of salvage by a steamshij) towing a dis- 
tressed ship into safety, the share of the owners is usually 
about three-fourths ; of the remainder the master usually 
gets about one-third ; and the officers and crew divide the 
rest in proportion to their ratings. But where the salving 
ship has sustained special damage in the service, or her 
owners have been put to loss by it, that is taken into 
account. On the other hand, where siKJcial i>ersonal 
services have been rendered by members of the crew they 
are specially rewarded. 

As an illustration take the case of the }hmhe (L.R. 4 A. and E. 
127). Tlie brigantine Baschc^ derelict, was fallen in with by the 
ship SeyUvia (carrying a very valuable cargo) 220 miles north of the 
Lizard. The mate and three hands of the Scyihia were put 
on board, and in ciroumstancea of much hardship and danger 
thw brought her after eighteen days safely to LivorpooL ^ After 
dedhioting expenses incurred by the owners of the Scythia^ the 
value of the property saved was £6294. Sir R. Phillimore awarded 
£8290 ; and of this ne gave £600 to the mate, £510 to each of the 
three men who had accompanied him ; £500 to the o^vnors of the 
Scythia / and £350 to her other officers and crew. 

An agreement as to the salvage to be paid is sometimes 
made at the time the assistance is given. When made 
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fairly the court will act upon it, though it may turn out 
to b« a bad bargain for one or other of the parties. But 
if the facts were not correctly apprehended by one or 
both, or if the position was one of such difficulty that 
those salved had no real option as to accepting the salvor’s 
terms, the courts will set the agreement aside. 

This liappened, for instance, where the salving ship refused to 
rescue 550 wrecked pilgrims from the Parkin Rock in tlie Red 
Sea for a less sum than £4000. An agreement had in coiiscqueiice 
been signed for their conveyance for that sum to Jedda, two or 
three days' sail. The Parkin Rock stands six feet above tlie water, 
and had bad weather como on the lives would have been in great 
danger. It was held that the sum asked for was exorbitant ; and 
that the agreement, made under practical compulsion, could not 
stand (the MedUm^ 2 P.D. 5). On the other hand, an a^o- 
ment to tow, for a ffxed sum, a vessel which had sulfci'cd consider- 
able damap, was set aside, and salvage awarded, on the pound 
that the damaged condition had not been disclosed to the tug 
when the contract was made (the Kuujnlocky 1 Spink, 265). 

The award of salvage is generally made in one sum 
against ship, freight, and cargo ; and those interests con- 
tribute to the amount in proportion to tins values saved. 
No distinction is made between the degree of service 
rendered to one interest and another. But, with a possible 
exception in the case of life salvage, there is not a joint 
liability of the several interests. Each is liable to the 
salvors for his own share, and for no more. The ship 
cannot be made to ]my the cargo’s share, nor the cargo the 
ship’s. If, however, the shipowner pays the cargo’s share, 
he has a lien upon it for the amount. In practice the 
liabilities for salvage are ordinarily adjusted as part of 
general average. 8tri(!tly, lioAvever, there is a difference. 
The liability to j)ay salvage is a direct liability to the 
salvors, arising at once, e.g.y at the port of refuge, and pro- 
portionnl to the values there ; whereas the liability to 
contribute to a general average loss or expenditure is 
post|K)ncd until the completion or break up of the ad- 
venture, and depends upon the values of the interests 
which have arrived there ; which may be very different. 
(See General Average.) 

AuTiiottiTiPiK. — K knnedv. Oil the Law of Civil Salvage. 
London, 1891. — Abbott. Law of MerehaiU Ships and Seamen^ 
13th edition. London. 1892 . — Carvisii. Carnage hg Sea-t 3rd 
edition. London, 1900. (t. (L C.) 

(2) Military Salvage is analogous to civil salvage. It 
is deiiiied as sucli a sei'vice as may become tlit! ground for 
the demand of a rew^ard in the court as a prize court, and 
consists in the rescue of pro])erty from the enemy in tinu? 
of war. Such cases almost invariably relate to shij»s and 
their cargoes; and they have always been dealt with by 
courts having Admiralty jurisdiction, sitting as prize courts. 
They involve the determination (d tuo ((uestions : first, 
whetlicrtho property is to Ih» reslore<l to its original owner 
or condemned as ju’ize to the rec'aptor ; and second, what 
amount of salvage, if any, is to accompany restitution. 
Generally speaking, the first question depends uj>on the 
law of nations, which may Iw taken to be that wdicrc a 
ship has been carried by an enemy in fra pnrsidia, and 
especially after a sentence of condemnation, the title of the 
original owner is divested, and docs not revest upon r(‘ 
capture by third j)arties. In such a case, therefore, .///rc 
gentium restitution cannot Ik* claiintKl. The municipal 
law of civilized countries, li<nvev(‘r, d(M*s not cneouragt* 
subjects to “make reprisals upon one another,” (tlie lienani, 
Marr. Adm. Dec. 222), and laws are g(*nerally found, as in 
England, whicli as l)et>veen subj(K*ts of that jiarticular state 
provide for rcstitution irresjMictive of any change in the 
title to the subject matter which may have occurred. But 
(speaking henceforth of England), in eases whieJi do not 
fall strictly within these Acts, the old maritime hiw, which 
was in unison with the general law' of nations, is ajqdied 
by the courts. Moreover, the English Prize Acts do not. 
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apply to foreign owners of recaptured prizes, and there- 
fore no award can be made against them unless in accord- 
ance with the law of nations. In practice the courts have 
acted upon the “ rule of reciprocity ” where recaptures have 
been made of the property of formal allies, dealing with 
them as the allied state would have dealt with English 
property. In the case of neutral recaptures restitution is 
always ordered. An exception to the ™oof restitution as 
between British subjects is made in the case of a British 
shil) which hiis l>een “ set forth as a ship of war ” by the 
captor, and subsequently retaken by a British ship. Such 
a ship is not liable to restoration, but is the prize of the 
recaptor. This exception, the object of which is to en- 
courage the capture of armed shijis, dates from 1793, pre- 
vious Acts having provided for restitution iqion payment 
of a moiety as salvage. The condition of sotting forth as 
a ship of w^ar is satisfied, where under a fair semblance 
of authority, which is not disproved, the ship “ has been 
nsetl in the operations of war, and constituted a part of 
the naval force of the enemy” (the Ceylon^ 1 Dod. 105). 
Such a user pennanently obliterates the ship’s original 
<'haracter, and extinguishes all future claims to restitution 
{VAvlif, Edw. 185). 

As to the right to salvage and the amount which will be 
allowed, this is also a question of the jus gentium^ though 
usually governed by munici{)al law. The right was re- 
cognized so long ago as the 11th century, when the 
“ Oonsolato del Marc ” laid dowm elal)oratc provisions on 
the subject. In England the first statutory recognition of 
the i-ight occurs in 1648, when an Act of the Common- 
wealth, which in its outline lias been the model for all 
subsequent Prize Acts, iirovides that British vessels captured 
by an enemy and retaken by British ships shall be restored 
MIM)n iiayment of one-eighth of the value of the proiXJrty in 
li(*u of salvage, or one-half in the case of a prize “set forth 
as a ship of war.” From that date until 1864, the date of 
the Act now in forc(*, there have been thirteen Prize Acts deal- 
ing w'ith rccaiiture, each of which, except that of 1864, has 
l)oen passed to meet a [jarticular occasion, aiid has expired 
with the cessation of the then existing hostilities. Since 
the first Act, and do>vn to the Act of 1805 inclusive, a dis- 
tinction has always been drawn betw'een a recapture effected 
by one of the royal ships of w^ar and a recapture by a 
privateer or other vessel. In the former C4ise the allow- 
ance has always iMjen one-eighth, in the latU;r it varied, but 
was usually one-sixth. In the Act of 1692 a clause taken 
from a Dutch law gave salvage to a privateer, rising in 
amount from one-eighth to one-half according to the 
numl>cr of hours the prize had l>een in the enemy’s jiosses- 
sioii, but this clause has disappeared since 1756. There is 
no [irovision in the present Act for the iiayment of salvage, 
c'xcept in case of recapture by one of His Majesty’s ships, 
but it seems beyemd question that recaptors are entitled 
at law' to salvage, although they may hold no commission 
from the Crown. “ it is the duty of every subject of the 
king to assist his fellow-subjects in W'ar, and to retake their 
pro])erty in the ])Osscs8iou of the enemy : no commission is 
necessary to give a jierson so employed a title to the 
rt'ward which the policy of the law allots to that meritorious 
act of duty ” (the Helen, 3 C. Rob. 226, pef' Sir W. Scott). 
Though it is improbable that privateers will figure in any 
future war, it may reasonably be antieijjated that recaptures 
may be made by private vessels, and in such cases salvage 
would probably be awarded, the proportion lying in the 
discretion of the court. Similarly, salvage is awarded in 
the case of recapture from pirates or from a mutinous 
crew. In the case of royal ships the present Act allows 
one-eighth salvage, which in cases of “ s^iecial difficulty or 
danger ” the court may increase to a quarter. The latter 
provision is an innovation 


It may appear that the grant of salvage to ships of war« 
the duty of whose commanders it is, according to the naval 
instructions, “ if possible, to rescue any British vessel which 
he may find attacked or captured by the enemy,” needs 
some justification. Objections on this ground have never 
been seriously treated, it being urged that it is politic to 
encourage the undertaking of such enterprises^ even where 
they coincide with the path of duty. Where, however, a 
transport was rescued from under the guns of an enemy by 
a ship of war, under whose charge she sailed, salvage was 
refus^ on the ground that the salvor was only doing what 
he was bound to do (the Belle, Edw. 66). So no salvage 
is due to a crew who rescue a ship from mutineers, this 
being only their duty under a subsisting contract (the 
Governor Raffles, 2 Dod. 14). On the other hand, a crew 
who rescue their ship from the prize crew of a belligerent 
are entitled to salvage, since the capture discharges them 
from their contract with the owner, and they act as 
volunteers (the Two Friends, 1 C. Rob. 271). In the case 
of a neutral captured by one belligerent and recaptured by 
the other, which lias been already alluded to, no salvage is 
as a rule allowed, upon the supposition that if the vessel 
had been carried into the port of the enemy justice would 
have been done and the vessel restored. In the case of the 
French war at the opening of the 19th century no such 
supposition existed, and salvage was usually awarded on 
the recapture of neutral projierty from the French. 

(M. bt) 

SalvagB Corps* — The London Salvage (Jorps is 
maintained by the fire offices of London. The corps was 
first formed in 1865 and commenced ojierations in March 
1866. The staff of tlie corps when first formed consisted 
of 64. Since that time, owing to the many improvements 
that have taken jilaco in the system of dealing with salvage, 
and the increase in the work to be done, the corps has 
necessarily been sti'engthened, and the staff now numbers 
106. The various stations of the corps arc well placed, 
and the Metropolis has been mapped out so that when a 
lire takes place the various districts may be attended to at 
the earliest jiossible moment, and the salvage o|)erations 
commenced at once before any great damage has b^n done. 
The headquarters are situated at Watling Street, which 
is called the No. 1 station, and this station pi'otects the 
large and valuable risks in the City of London enclosed by 
the Eustoii Road, Tottenham Court Road, City Road, and 
the river Thames; this is known as the “B” district. 
No. 2 station is situated at Commercial Road, and this 
station attends to the fires occurring within the whole of 
the eastern and north-eastern portion of London to the 
north of the Thames, and is known as the “ C ” district. 
No. 3 station, op^iosite the headquarters of the Metro- 
politan Fire Brig^e Station in the Southwark Bridge 
Road, protects the whole of south London, and is known 
as the “D” district. No. 4 station, at Shaftesbury 
Avenue, is in constant attendance at fires in the west of 
I.iondon, called the “A” district, which extends to and 
embraces the vast district and the valuable risks of the 
West End and Kensington. Finally, No. 5 station, in 
Upper Street, Islington, acts as guardian to the large 
parish of Islington. The working staff of the corps, 
which is mainly recruited from the royal navy, consists of 
the chief officer, and a superintendent, foreman, and crew 
of men at each station, ready to turn out immediately 
on receipt of a “call.” The stations of the corps are con- 
nected by telephone with the fire brigade stations from 
whence the “ calls ” ore received. In addition to the home 
staff, there is also a staff constantly employed during the 
I daytime in inspecting docks, wharves, Manchester goods 
and uptown warehouses, and reports are made weekly to 
the committee, when various defects that have been |xiinted 
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out by tbe inspectors are considered and definite action 
taken in order to prevent disaster from the continuance of 
the evils. 

Generally speaking, the work of the London Salvage 
Corps may be divid^ into two distinct classes — (1) ser- 
vices at fires ; (2) watching and working salvage. 

(1) Services at Fires form the most imix)rtant feature 
of the work. Much depends upon the method of dealing 
with the salvage. If, for instance, a large Manchester 
goods warehouse was on fire in the top part, it would 1)0 
very little advantage to the offices interested in the risk 
if the men were set to work removing the stock off the 
ground floor. The best method would be to cover up 
with tarpaulin all goods there, and prevent the water from 
•collecting on the lower floors. It will bo gathered that 
the most important work of the corps is to prevent 
damage to goods, and that water is mostly looked after. 
Of course the damage likely to accrue from fire Is not 
overlooked, though this is left almost entirely to the fire 
brigade. The traps, which immediately on receipt of an 
alarm proceed to the scene of the fire with their crew of 
men, carry every kind of appliance for the saving of goods 
from destruction by fire or damage by water, such as 
waterproof cloths, torches, axes, hand-puiuiis, buckets, 
shovels, sawdust, crowbars, ropes with large iron hooks 
attached (for pulling do\^Ti dangerous walls or pulling out 
burning ^les of goods), picks, kc., as well as lime-light 
apparatus for use in working after the fii‘e has l)cen 
extinguished, thus enabling tl¥) men to note the iK)sition 
of dangerous walls, kc. ; and a portable coal-gas apparatus, 
which can be employed in the interior of buildings wlien 
the ordinary means of illumination has failed ; in addition 
to ambulance a[)pliauces for emergencies. The following 
table contains statistics of the working of the London 
Salvage Corps for the years s|jecified : — 



Fires altvndeil l».v Coriw. 

Services rondertni. 

Year. 

tVithln 

Metropolitan 

Area. 

WMthout 

Metropolitan 

Area. 

Contents. 

Biiildinirs. 

1892 

2324 

109 

903 

61.5 

1893 

2241 

118 

830 

558 

1894 

1936 

84 

596 

.521 

1895 

2193 

119 

777 

542 

1896 

2035 

137 

744 

640 

1897 

1999 

136 

700 

527 

1898 

2122 

116 

741 

473 

1899 

2180 

149 

804 

590 

1900 . 

2170 

122 

1056 

794 

1901 

2488 

167 

1167 

1 

850 


(2) Working Salvage . — When a fire take^ place, a man 
is left behind in charge of the salvage if the projierty is 
insured; or if that fact cannot be ascertained, but it 
appears probable that it is, a man is left until the in- 
formation is obtained later. The duty, if an im])ortant 
one, is divided into a day and night duty. This enables 
an experienced man to be sent on day (luty to meet the 
aurveyor, and to carry out his instructions regarding the 
working out of the salvage ; and a junior man at night. 
The duties vary so considerably that it would ini|X)ssible 
to frame one set of rules to apply to all cases. Each man 
on picking up his duty is given certain orders by the 
superintendent, and fully informed as to the nature of the 
-duty and any special points requiring attention. The day 
man, if working out salvage, would employ a number of 
men called strangers, over whom he acts as a kind of fore- 
man. The “ working out may take the form of dividing 
up damaged goods into certain lots ready for a sale to be 
held by the surveyor, or it may be for the purpose of 
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sifting over the debris to find remains of certain articles 
claimed for. If, for instance, a large fire occurred at a 
pianoforte manvdacturer’s, and the debris was all in one 
common heap, if considered advisable the men of the 
London Salvage Corps would have to arrange certain 
quantities of i)egs and wires in order to give an idea as to 
the number of pianos before the fire. The watching con- 
tinues until the loss is settled, when the charge of the 
premises is given over to the assured. 

It would ho absolutely imix)88ible to estimate in any 
degree the large sums that are saved by this valuable body 
every year. 

There are also salvage cori>s on similar lines, but on a 
smaller scale, in Liverpool and Glasgow. (c. J. f.) 

Salvation Army, The.— A religious philan- 
thropic organization founded by the Rev. William Bootli, 
who in 1865 began to hold meetings for jireaching in the 
streets of London, and in tents, music halls, theatres, and 
other hired buildings. Large numbers attended, many of 
whom had never before entered a place of worship, and 
j)resently an organized society was formed, called “The 
Christian Mission.” Mr Booth wus assisted by his wife, 
Catherine Booth, a woman of remarkable gifts, who won 
the sympathy for the now movement of many among the 
cultured classes. In 1878 the Mission, which had spread 
beyond London, was reorganized on a quasi-military Imsis. 
The local societies Ixjcame “ C'orjKs,” and their evangelists 
“Officers,” with Mr Booth as “General” of the whole 
body. The oimrations of the Army at once rapidly 
ex|}anded ; and in sjdte of much disorderly o))|x)Hition in 
l>articular places, its work has gi-own ever siiicv, large 
numbers of outcasts having l)een reclaimed. In 1878 
there were re]>orted 80 corps and 127 officers in the 
United lungdom. In doctrine, the Army is in harmony 
with the main i)rinciples of the evangelical bodies, “as 
embodied in the three creeds of the (Uiiirch.” Its preach* 
ing irt practical and direct, asseverating the reality r)f Sin 
and Rcdcinjition. The Army proclaims the supreme duty 
of self-sacrifice for the sake of the salvatic>n of others. 

The Army is under the control of the General for 
the time lieing, who issues all orders and regidations ; 
but large ])owers devolve ui)on other officers, such as 
the “Chief of the Staff,” tin; “Foreign Sc.eret«ary,” and 
the “Chancellor,” win) direct affairs from the “Inter' 
national Headquarters ” in Loudon. The Army is divided, 
usually in harmony with national lK)undarics, into “Terri- 
tories,” eacli under a “Comiiiissioner,” with heiidt|uarter>! 
in the capital of the country. The Territories are again 
divided into “Brovinciis” or “ Colonies,” and these agaT!* 
into “Divisions,” which include a numkii* f)f Corps, e«ich 
supjx)rting its owm “ Captain ” and “ Lieutenant ” The 
“.soldiers” or members are drawm from all classes of the 
community. The proj)crty of tln^ Army in the UnitefI 
Kingdom is held by tlie General for the time being, for 
the l)enefit of the Army exclusively, he Ixiing constituted 
a trustee of the projicrty, in the dis]K)sal of which and in 
the apiHunlment of his .successor he is plac'cd under the 
government of a deed |k) 1I, enrolled in the Court of 
Chancery in August 1878. In other countries v«nri()us 
modifications have been nece.ssary, but the General’s 
ultimatf^ control lias bticn practically assured. Funds are 
raised from the voluntary offeiings of the (-?or})s, from 
friends interested in charitable w'ork, and from the profits 
on publications. A strict system of accounts and audit 
i.s everywhere observed, the finan(*iai stalenients of the 
various national headc|uarterH funds being annually pub- 
lished, certified by public accountants, in each country. 
The total receipts for 1899 from all .sources at home and 
abroad w’as rejwrted as XI, 659, 782. 
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Statisliea r^Hed October 1901. 



Corps. 

Outposts. 

OfBcsrs. 

The British Isles . . . . 

The United States, South America, 

1281 

238 

4869 

and West Indies 

697 

104 

8062 

Canada and Newfoundland . 

319 

140 

938 

Australia and Java 

484 

874 

1810 

India, Ceylon, and JaiMin 

South Africa and St Helena . 

670 

1260 

1746 

64 

18 

239 

France, Switzerland, and Italy 
Germany, Holland, and Belgium . 
Sweden, Norway, Denmark, Fin- 
land, and Iceland 

182 

170 

467 

168 

80 

682 

447 

383 

1709 

Gibrultiir and Malta 

1 


8 

Total 

, 4164 

3221 

15,609 


Mr Booth’s scheme for Social Relief^ described in Tn 
Darkest Envglamd^ arid titje Way Out (1890), attracted 
widespread interest, and was started with subscriptions 
amounting to £100,000. A separate trust was declared 
for the property and funds of this branch of work. Since 
then, both in Great Britain and abroad, the scheme has 
been actively carried out. The amount received in the year 
ending 30th September 1901 for cheap food and lodging in 
the United Kingdom was returned at £35,925. Help has 
been given to large numliers of unemployed, ex-criminal, 
and lost jiersons. In the year ending 30th September 
1901, the number of persons received into factories was 
i-eported as 3515, of women and girls received into rescue 
homes as 2223. The farm colony at Hadleigh in lilssex 
has a large acreage under cultivation, with fruit and 
market gardens and various industrial undertakings. 


Smwiary of Social OprrnJtims throughout the Worlds 
OcUber 1901. 



Nutnlier of InstituUons. 


Great 

Britain. 

Abroad. 

Total. 

Total 

Accommo- 

dation. 

Children’s Hoiiies 

2 

31 

33 

1,014 

Rescue Homes . 

23 

88 

111 

2, ,526 

Ex-Criminal Homes 

1 

12 

13 

511 

Food and Shelter Dep6ts . 

24 

133 

167 

16,709 

Laliour Bureaux 

13 

10 

23 


,, Factories 

9 

67 

76 


Farm Colonies . 

1 

15 

16 


Other Social Institutions . 

8 

61 

59 


Total Institutions . 

81 

407 

488 

20,760 

Slum Posts 

41 

91 

132 



Total mimber of ofticers engaged exclusively in social work, 
2669. 


In the Army there are a number of subsidiary branches 
of work, such as the Orphanages, the Naval and Military 
League for work among the troops in ^leace and war, and 
the Life Assurance Branch in England. Women take the 
same rank as men. All officers and many of the rank 
and file wwr a sjiocial uniform. Music is universally 
employed. 

Authoiutijcs. — William Booth. Salvation Soldiery. Interview 
wUh IV. E. Oladstone. In Darkest England^ and the JFay Out. — 
Bkamwkll Booth. Social Reyaraiion. Servants of dll. — Booth- 
Tuckkr. The Life of Mrs Raii ton. Heathen England. 

Twenty ’One Veafn* Salvation Army . — Arnold White. Truth 
about the Salvation Army. Various Ke}K)rts and Accounts. The 
War Cry, &c. (o. e. N.' 

Salvini, Tommate (1829 ), Italian actor, 

>»’as bom at Milan, Ist Jaunary 1829. An actor from the 
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age of fourteen, he had the advantage at an early stage in 
his career of joining the company headed by the famous 
actress Bistori, with whom he was for long associated. 
He fought in the cause of Italian independence in 1849 ; 
otherwise his life was an unbroken series of successes 
in his art He acted on various occasions in England 
and in America, as well as in most of the European 
capitals. His most famous impersonations included 
Othello, Conrad in La Morte Civile^ Egisto in Alfieri’s 
Merope^ and Paolo in Framceoca da Rimini. He took 
pATt in January 1902 in the celebration of Bistori’s 
eightieth birthday. 

8AlW00na This river, called Nam K5ng by the 

Shans, Thanlwin by the Burmese, Lu Kiang, or Nu 

Kiang, or Lu Tzu Kiang by the Chinese, is the longest 
river in Burma, and one of the wildest and most picturesque 
streams in the world. Its sources are still undetermined, 
but there seems little doubt that it rises in the Tania 
mountains, south of the Kuen Luen, somewhere in 
32* or 33* N., and that ]:)erhapB it draws some of its 
water from the Kara Nor. It is thus a much longer 

river than the Irrawaddy. From the time it leaves 

Tibet it has a very narrow basin, and preserves the char- 
acter of a gigantic ditch, or railway cutting, with for long 
stretches no other affluents than the mountain torrents 
fn>m the hills, which rise from three to live or six thousand 
feet above the level of the river-bed. In the diy weather 
the l>anks are alternate stretches of blinding white, fine 
sand, and a chaos of huge boulders, musses, and slabs of 
rock, with here and there, usually where a tributary enters, 
long stretches of shingle. In the rains all these di8apx)ear, 
and the water laps against forest trees and the abrupt 
slope of the hills. The average difference between high 
and low water level of the Salween throughout the Shan 
States is iKjtweon fifty and sixty feet, and in some places it 
is as much as ninety. There are many rapids, caused by 
reefs of rock running across the bed, or by a sudden fall of 
from one to several feet, which produce very rough w^ater 
below the swift glide ; but the most dangerous places for 
navigation are where a point juts out into the stream, and 
the current, throw^n back, causes a violent double back- 
water. Nevertheless, long stretches of the river, extend- 
ing to scores of miles, are habitually navigated by native 
lK)ats. The current is oxtremijly variable, from half a 
mile an hour to ten knots. For this reason the river is 
practically unnavigated. Launches ply regularly from 
Moulmein to the mouth of the Yonzalin, in Lower Burma. 
The worst part of the whole Salween, so far as is known, 
is the gorge betw^een the mouth of the Yonzalin and 
Kyaukhnyat. It is quite certain that steam launches 
could ply over very long sections of the river above that, 
}ierhaj)s as far as the Kaw’^ ferry, or even the Kun Long 
ferry. In British territory, however, there are very few 
settlements on the river itself, and frequently the ferry 
villages are built a thousand feet above the river. 

The Chinese believe the Sahveen valley to be deadly to all 
strangers, but it is in Cliincso territory— particularly in the Lu 
Kiang, or M(Tng llkii state— tliat there is the largest population 
on the river of any place until Lower Burma is reached. A de- 
scription of the Salween resolves itself into a list of the ferries at 
which it can bo crossed, for no one marches up the river. The 
river is bridged by the Chinese on the main route from Teng Yiioh 
(Momieii) and Bhamo to Tali-fu. There are two spans ; these are 
not in a straight line, but parallel to one another at the distance of 
the breadth of the central pillar. Each span is formed by twelve 
or fourteen massive iron chains, wdth planks laid across them. 
There was a bridge some 20 miles lo\ver down, but this w’as 
destroyed in 1894. In British territory there are no bridges, and 
the ferries are the same as those maintained before the annexation. 
There are a great number of these ferries, but onW a few are 
used, except by the local ^ople. From Ta Hsang L6 largo trading 
boats ply regularly to Kyaukhnyat, whence tne traders make 
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their way by land ovei the hill to Papuu, and so down the 
Ydnzalin. 

The chief tributaries of the Salween in British territory are the 
Nam Yu and the Nam Oi or Nam Mwe on the right bank, and the 
Hsipa Haw on the left. These are short but mir-sixed streams. 
Near the Kun Ii6nc ferry the Nam Nim, on the right bank, and the 
Nam Ting, on the left, are considerably longer, and the Nam Ting 
is navigable by native craft for considerable stretches up to Mcng 
Ting, and farther. To the south the next tributary is the Nam 
Kyek, on the right bank, down the valley of which the railway 
wul reach the Salween. Below this are two streaiUH called Nam 
Ma, one entering on the right bank, the other on the loft, at no 
great distance from one another, but of no great length. A little 
below is the Nam Nang, on the left bank, coming from the Wa 
country. The Nam Kao enters in a cascade of nearly 200 feet in 
the cold weather from the right, and then there are no affluents 
till the Nam Hka comes in on the left. Tiiis has a groat volume 
of water, but is unnavigablo because of its steep gradient and 
iiiany gorges. After the Hwo I/)ng, entering from the loft at 
Ta Kaw, is passed, the Nam Pang comes in 22 miles lower down on 
the right bank. This is probably the largest tributary of the 
Salween ; some distance above its month, at Keng Hkam, it is 400 
yards unde and quite unfordablc. The next imi)ortant tributary 
is the Nam Hsim, on the left bank, rising in the latitude of Keng 
Tung. It is a lar^ but quite unnavigablo stream. Except the 
Me Sili and Me Sala, from opposite sides, and the Nam Hang, 
which burrows its way through a range of hills from the east, and 
the Nam Pan, coming from the west, there is no considerable 
tributary till 19' 52' N., where the Nam Tong comes in on the 
right from the central Shan Htatos. This is a considerable river, 
and navigable for long stretches in its upper course, but the last 
few miles before it enters the Salween are little better than a 
cataract. Below this the only large affluent is the Nam Pawn, 
which drains all Karonni and a considerable portion of the Shan 
States, but is quite unnavigable. Below this the tributaries are 
again only mountain streams till the Tliaiing-yin comes in from 
the south-east. Thirty miles lower down is Kyodaii, the great 
timber depdt. Here a cable, stretched across the river, catclies all 
the timber, which is then mode up into rafts and iloated down 
to Kado, near Moulmoin, 'whore the revenue is collected. The 
Ydnzalin enters the Salween from the right about 10 miles below 
Kyodaii. Boats can ply from Eyodan southwards, and light 
draught steamers ascend as far as Sliwcgdii, 63 miles from Mmih 
mein. The Salween cuts the British Sliaii States nearly in half, and 
is a very formidable natural obstacle. It seems iirohable, how- 
ever, that long stretches of it can l)e otieiied to trade. It is cer- 
tainly no loss navigable than the Middle Mekong or the Yangtzu 
above I-cbaiig. 

SalWOOrii a district in the Tenasserim division of 
Lower Banna. Area, 2666 square miles. Population 
(1891), 31,4.39 ; (1901), 19,500. The district is in charge 
of a suj)erintcndent of police, and had 229 villages in 
1898--99. The revenue of the district is incorporated 
with that of the Amherst district. The j)opulation in 
1891 was made up of aboriginal tribes, Karens and Shans, 
26,677, Buddhists and Jains 4322, Mahommedans 209, 
Hindus 173, Christians 58. Of the total area of 
1,706,240 acres, 180,721 were cultivated in 1898-99. 
Of the remainder, about half of the acreage was un- 
cultivable, and there were 98,240 acres of grass. The 
total rainfall in 1898-99 was 101 ‘1 incluis, recorded at 
Papun, which is the headtjuarters of tlie district. 


SftIZburSfi a duchy and crownland in the (hsleithan 
l)art of the Austro-Hungarian monarcliy. It lies between 
40* 57' 20" and 48“ 2' N. and 12“ 5' and 13“ 59' K, 
and is bounded on the W. by Bavaria and Tirol, on 
the E. by Upper Austria and Styria, on the N. by UpjKjr 
Austria and Bavaria, and on the 8. by Carinthia and 
Tirol. It an area of 2762 square miles. The surface 
is for the most part mountainous, the duchy lying on the 
northern slope of the Eastern Alps. Its most fertile ]wr- 
tions belong to the series of longitudinal valleys of that 
region and tho surrounding lulls. It falls into thi-co 
divisions : first, the high-lying valleys of the Hohe Tauerii, 
which open on the dejiression of the nver Salzach; then, 
to the south, the valleys and sloiies of the hmwtone 
region ; and finally, tho undulating forelands A iwrtion of 
the Dachstoin lies within the duchy. Sabsburg is almost 


entirely within the watershed of the Danube, its priucipvl 
river being the Salzaoh, a tributary of the Inn. The Enns 
and Mur rise in this province. Salxburg luis some 200 
lakes in all, of which tho most important are Lake Zell, 
celebrated for its beautiful mountain panorama, and the 
Waller, Fuschel, and Traumen lakes. It has a to^ area of 
over 7000 acres of peat moss, and numerous mineral and 
thermal springs. The climate, although healthy, is very 
changeable, with great extremes of temi)erature — at Salz- 
burg from 82*4* to 18-4* F. below zero — ^and heavy mins. 

The mineral wcaIUi of Salzburg includes salt (at Hallein), coj>per 
(at Mitterborg), iron-ore (at Worfon), and small quantities of gold, 
together with marble and pi’ecious stones. In 1898 the iron, gold, 
and copper ore amounted in value to about i‘18,.500, and the salt 
to £183,100. Although a large portion of the soil is uiq)roductive 
(13*71 percent, occupied by glaeim-s, snow-fields, &c.), and 32*4 jKjr 
cent, consists of forest, Salzburg is oiicofthe priiici|>al pastoral I'egiona 
of Austria. Of its total area, 28*9 per cent, consists of Alpine 
pastures available during tho summer months, 4*96 per cent, of 
lowland pasturage, and 8*3 per cent, of meadows, while only 9*2 
per cent, is arable. The chief resource is catth:-breeding and uairy- 
farming. Sheep, goats, and )>igs are kept in largo numbers. The 
great quantities of game constitutf$ a oonsiderablc resource of the 
|)Opulation, large numbers of wliom ure also engaged in the im- 
portant timber trade. Kor administrative purijoscs the ]>roviuce 
18 divUlcKl into six deitartmcnts, of which the capital, Salzburg, is 
one and its environs the second. The other four arc Hallein, 
St Johann, Tamsweg, and Zcll-am-Sce. The inhabitants are a 
handsome and i»oworfully-built peasant race, very conservative imt 
merely in tho matter of religion, but in the maintenance of their 
traditional manners, customs, games, and national costume. 

Population (1890), 173,510 ; (1900), 193,247, which is e<|uivalent 
to 70 inliubitaiits per square mile. The }>roportion of females to 
males was 1019 to 1000 in 1890. TJic population is almost 
exclusively (rcniian and Catliolic, the projjortion of Czechs being 
less than oms-thini of 1 per cent., 'while the Jews and Protest- 
ants together arc less than 1 per ttent. In 1896 tlie marrit^^e- 
raie was 8*13, tho birth-rate 32*50 or, excluding still births, 
31*54, and the death-rate 24*05. Of the births, 26*42 pc*r 
cent, were illegitimate. The marriage- and birtli-mtes are rising, 
the death-rate and jwoportion of illegitimacy declining. TIk> 
duchy sends 6 members to tho Reichsrath. The 26 members of the 
Di(‘t are all Gorman. The archbisliop is an ex-ojftcio member of 
this ijody, in which the large landed jiropriotors have 5 scats, the 
towns and iiiarkot-plaues 10, tlie chamber of commerce 2, and tlic 
country cominuncs 8. Elementary education is conijiaratively 
advanced, particularly for an Alpine provinc,c. In 1890 tht‘ 
illiterates only amounted to 8*2 per cent., an improvement of 3*4 
on the preceding census. There are 2 theological 8Gminarie.s, 
3 intermediate and 179 elementary schools, together \vith 30 
technical, musical, and other siMwial scliools. In 1899 Salzburg 
Inul 230 miles of railway, 800 miles of roads, and 62 miles of -water- 
way, of which 33 miles were, only availabhj for fioating liiniHM*. 
At the same, date there were 114 post and 73 telegraph offices, witli 
538 miles of line and 2433 miles «)f wdre. (.«. o’n.) 

SalZburSTf ea)>ital of thc^ Austrian duchy and 
cro-wnlaiul of the same name. J^opnlation (1890), 27,244, 
German and Catholic (505 Protestants and 1 46 Jews) ; 
(1900), 32,924, including garrison of 1931 men. The 
increasing j)Oi>iilarity of Salzburg and the eiitiro duchy as 
a summer resort constitutes a con8id<wablo luldition to tho 
rcst»urt;es of the town, which is manifest in the con- 
struction of new hotels, villas, &c., and in the iinproveimmi 
of the local means of communication. Then) lias Ixii^n a 
corrcsjionding development of industry and trade. Among 
the improvements of the town are a j*aik, a theatre, an 
art gallery, and baths. 

SalzkammorfFUti a district in the south west 
angle of UpiHJi* Austria. The annual production of salt 
(tlie i>rincipal industry) is increasing, and amounted in 
1898 to about 90,000 tons, valued at £5683,870. 'J'liis 
was 26 ’3 iier cent, of the total Austrian production. 

8AlZW€Mi0l| a to>vii of Prussia, province Saxony, 106 
miles by rail west by nortli of Berlin, half-way between 
Berlin and Bremen, on the navigable Jeetze, a tributary 
of the Elbe. In 1895 the toAvn-hall was burnt down. 

S. VJir. — SI 
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The indtutriee mdude linen and damask weaving, tanning, 
brewing, and manufacture of pins, chemicals, macfaineiy, 
4kc.. Population (1886), 8883; (1900), 10,176. 

Samain, Albert (1869-1900), French ][X)et, was 
hom at Lille on 4th April 1859. He was educated at the 
\yc6e of that town, and on leaving it entered a bank 
as a clerk. He enjoyed no literary associations, and 
his talent developed slowly in solitude. About 1884 
8ainaiii went to Paris, having obtained a clerkship in 
the Prefecture de la l^ine, which he held for most of 
his life. He presently began to send }x>ems to the 
Mercure de France^ and these attracted attention. In 
1893 ho allowed a friend to collect and print his earliest 
volume of ijoeras, Av, Jardin de Vlnfante^ in a very 
small edition. This led to the sudden recognition of his 
talent, and to applause from critics of widely different 
schools. In 1897 this book was reprinted in a more 
popular form, with the addition of a section entitled 
IJUrm FemMe. Samain’s second volume, Aux Flame 
du Vase, ajipeared in 1898. His health Vicgan to fail, 
and he withdrew to the country, where he died, in the 
neighbourhood of the village of Magny-les-Hameaux on 
18th August 1900. A third volume of his [loems, Le 
Chariot d^Or, appeared after his death, with a lyrical 
drama, Polyj^hhm^ 1901. The fame of Samain rapidly 
advanced when he w'as dead, and the general public 
awakened to the fact that this isolated witer, w^ho 
formed few friendships and stood entirely aloof from all 
the Parisian cliques, was a jioet of rare originality. He 
was neither of the old Parnassian nor of the now S 3 nn- 
bolist school, but cultivated a delicate, languid lieauty 
of imagery and an exquisite sense of verbal melody with- 
out attenqiting any revolution in prosody or identifying 
himself with any theory. Samain liad no great range 
of talent, nor was he ambitious of many effects. His 
jioetry has an extreme dignity and distinction in its 
somewhat morbid melancholy : it celebrates the magic of 
fading light in twilight gardens, when the sliadows of 
fair hulies cross the dim lawns in a silence only broken 
by the iminnur of a melancholy violin jilayed someivhere 
far away. Samain’s natural life w^as patiently spent in 
squalid conditions ; ho escaix3d from them into an imagin- 
ative world M’here all was of the most exquisite refinement. 
He has been comimred to Watteau and Schumann ; in 
his own art he Ijoro some resemblance to Haudelairc, 
and to the English ix)et Arthur OVShaughnessy. (k. g.) 

SAIflftrAf a government of south-east llussui, on the 
left bank of the Low^or Volga, with an area of 58,320 
S(]uarc miles. Its geology has been the subject of careful 
investigation, and much valuable information about the 
province has been acquired. It is chiefly built up of 
Carboniferous san<istoncs, conglomerates, clay slates, and 
limestones, representing mostly deep-sea deposits. The 
Permian formation appears along the rivers Sok and 
Samara, and is represented by limestones, sands, and 
marls containing gypsum, all of marine origin, and by 
continental deposits dating from the same jicriod; sand- 
stones' impregnated wdth naphtha also occur. In the 
north these dejx>sits are covered with “ Variegated Marls ” 
and with a variety of Triassic, Jurassic, and Cretaceous 
deposits. The Tertiary formation (Eocene) apjjears only at 
Novoussensk, the remainder of a vast sheet of this forma- 
tion, which at one time covered all the region between the 
Volga and the Urals, having been removed during the 
Glacial period. Post-Tertiary Caspian deposits penetrate 
far into the province along the main valleys, and a thick 
layer of loess spreads in the north. Olenites, rock- 
<Tystal, and c^tes are found, as also copper ores, rock-salt, 
and sandstone extracted for building purposes. 
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The domiciled population of the province, which was only 
1,388,500 m 1858, numbered, in 1897, 2,/ 63,478, of whom 1,898,263 
were women, and 159,485 Uved in towns. The bulk of the popu- 
lation was composed of Great and Little Buseians, who formed 69 per 
cent, of the inhabitants ; Mordovians formed 8 per cent, Chuvashes 
and Votyaks 8 per cent., Germans 9 per cent., Tatars 9 per cent., 
and Bashkirs 2 per cent. Nonconformity is widely spread, and 
the otRoial fibres, whioh are much below the aotuid, give 91,400 
adherents. Out of a total area of 87,299,400 acres, 4,143,800 acres 
belong to the Crown, 7,979,000 to private persons, and 22,486,700 
acres to the peasants, who rent, moreover, about 6^ million acres. 
The area under cereal crops in 1900 was 9,628,700 acres, and the 
average annual yield in 1895-99 was: wheat 18,850,000 cwt., 
rye 10,518,000 cwt, oats 8,888,500 cwt., barley 768,000 cwt. 
--all cereal crops 81,813,000 owt ; also potatoes 8,890,000 cwt 
Water melons and sunflowers are extensively cultivated in fields, 
and gardening is widely engaced in, as also mustard and infeiior 
qualities of tobacco. Cereals being grown in excess of the needs 
of the population, considerable quantities of cereals and flour are 
exported during the years of good crops (about 15,000,000 cwt. in 
1896), as also are hemp-seed, linseed, and other oil-seeds, bran, &c. 
However, there are also years of total failure of the crops, w'hcii 
famine harasses the Tiopulation. Cattle-breeding is widely spread, 
and there were in the province, in 1897, 558,800 horses, 484,030 
horned cattle, 933,540 sheep, and 88,000 swine. Bee-culture is 
another pursuit that is widely followed, there being no less 
than 200,000 Inves in the i>rovinco. The export of iwultry, 
esiiecially of goose, has increased greatly. Manufacturing in- 
dustries are still undevolopod, and all factories, eniploying an 
aggregate of 4700 workers, only showed a return of 11,500,000 
roubles in 1898. Both the external and the intenial trade are 
very flourishing, 247 faii-s being held in the province every year ; 
the chief are those at Novouzonsk and Bugulma. Owing to tlie 
efforts of the local zemstvot^i there arc more than the average 
number of primary schools, namely, one school for every 1810 
inhabitants ; the total number of children receiving primary edu- 
cation is estimated at about 50,000. The province is divided into 
7 districts, the cliief towns of ^vhich aro Samara (see below), 
Bugulma (7577), Buguruslau (12,141), Buzuluk (14,471), Niko- 
layevsk (12,524), Novo-UzoR (13,475), and Stavi’opol (5974). The 
Sorghievsk snlithurous mineral springs, 57 miles from Buguruslan, 
are visited by numbers of patients. There are eleven springs, five 
of which yield 1,353,000 gallons for the Imths per day. 

SftIflAray tho capital of tho aliove province, 743 
miles by rail south-east of Moscow. Its population, which 
was 63,479 in 1883, numbered 91,659 in 1897 ; and owing 
to its situation on the Volga, and at the head of the 
Siberian and Central Asian railways, it has acquired great 
commercial importance. All through the autumn and 
winter the i)ea8ants from the neighbouring country and the 
railways bring in considerable quantities of com, tin? iin- 
liorts of which by rail and w^ater alone are estimated at 
154,700 tons, and the exports at 386,900 tons yearly ; five 
large steam mills and one water mill are capable of grinding 
1 28,000 tons of grain per annum. A considerable trade is 
also carried on in animal products, {larticularly hides, of 
which nearly 150,000 are exported every year. The port is 
the best on the Volga; and in 1897, 956 vessels, of 23,000 
tons, entered, while 1491 vessels, of 306,000 tons, cleared. 
The railway returns for 1897 show that 170,000 tons of 
goods were imported by rail and 139,000 tons exported. 
Three great fairs are held every year. The city is well 
provided with schools and philmithropic institutions. It 
has throe public libraries, several scientific societies, a 
good theatre, and a natural history and archaeological 
museum ; four newspa|>ers are published. 

Sftmiirkancli a province of Russian Turkestan, of 
which it occupies the south-east corner, formed in 1887 
out of tho Zer^shan district It has on the N. and N.-R 
Syr-dariinsk, on the E. Fergliana, on the W. Bokhara, 
and on the S. the khanates of Hissar, Karateghin, and 
Harwaz. Its area is 26,627 square miles. 

It is very hilly in the south, where it is intersected by a series 
of mountain ranges belonging to the Alai-Pamir system. Tho 
orography of this port of the Tian Shan is not yet well 
woiked out, and they are traced on our maps mainly 
in accordance with the river system. Thus the high • 

Hissar range is traced along the water-parting between the system 
of the Zerafshan and the upper tributaries of the Amu ; another 
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high rangOi the Zerafehan, is traced in the same direction between 
the two partial rivers, the Zerafslian and its tributary, the 
Yagnob j while a third range, often called Turkestan riage, is 
traced from west to east parallel to the Zerafshan, on iU northern 
bank. It is very probable, however, from what is known about 
the structure of the Tian Shan and the western Pamir, and their 
•rlirection north-eastwards, that the three ranges referred to will 
•when they are better known, be found to bo of a much more 
complicated character than is at present supposed. All tliree 
ranges are snowolad, and in their highest leaks roach altitudes 
of from 18,600 feet in the west to 22,000 feet in the east, while 
the vi^s over them, which afford difficult travelling as a rule, lie 
at altitudes, of about 12,000 feet. Several Alpine lakes, such as 
Iskander-kul, 7000 feet high, have been found nestling under the 
high precipitous peaks. 

The Alpine zone extends as far north as the 40th parallel, beyond 
which the province is covered with steppes, wliicli arc broken by 
•only one range of mountains, Nuratyii-tau (also known as Sanzar 
and Malguzar, in its south-eastern, and Kara-tau in its north- 
western, extremity). This treeless range shoots for 160 miles, 
from the western Tian Shan, in a north-western direction, reach- 
ing 42® N. and 65" E. ; it has a width of about 35 miles, and 
reaches altitudes up to 7000 feet ; it is now piorood, in the renowned 
'•Sanzar gorge, or Tamerlane's Gate, by the railway leading from 
Samarkand to Tashkent. The other mountains in the province 
are well wooded, and it is estimated that nearly 4,500,000 acres 
arc under forests. The nortli-westorn ]K)rtion of the province is 
•occupied by tlie Famine Steppe — which was for a long time an 
•obstacle to the advance of the Kussians southwards, but wdiicli 
probably might be irrigated --and by the desert of Kyzyl-kum, 
whioh is covered in places liy moving sand. The Famine Stcpj»e 
(not to be confounded with another desert of the same name, 
•or Bek-{)ak-dala, to the west of Jjake Balkhash) occujues nearly 
5,000,000 acres, covered with a loess -like clay; the water is 
nearly always brackish, and can only be obtaitied from wells. 
In the spring the 8topt)e is clotlied with grass, and oilers good 
pasture - grotmds for tlic Kirghiz, but the grass withers as 
-summer advances. Noaiiy 1,500,000 acres might, however, Imi 
irrigated and rendered available for the cultivation of the cotton - 
tree ; and indeed a beginning bos been made in that direction. 
The Kyzyl-kum (or Kizyl-kum) Stenpe, wffiich occupies 88,000 
square miles, is covered partly with rocky hills, reaching an 
altitude of 3500 feet, and partly wdth salted clays, i)atchc8 of 
prairie land, and sands. The sand is especially prevalent in the 
]iarts on the margin, where the moving Inirkhans (crcscent- 
shaped sandhills) invade the Kara-kul oasis of Bokhara. The 
vegetation is very ]»oor, as a rule ; grass and (lowers (tulips, 
lihcum^ various Uiubelliforaj, Ac.) appear for a short time in llie 
■spring, but for the rest of the year only the bushes and the grasses 
characteristic of the steppes of Central Asia are to be seen, and 
i\\Q harfehans are covered merely w'ith Ifaloxylon ammodendron, 
PoUgounnif Halimodundronf AtraphaxiSj and other stejqHj bushes ; 
occasionally some Stipa grass is seen on the slopes of the sand- 
mounds, while ArUmisia and Tnmarix bushes cover the more 
•compact sands. Water can only bo obtained from w'ells, which 
sometimes have to be 140 ftict deep. A few Kirghiz are tlie oidy 
inhabitants, and they are only to be found in the more hilly jiarts 
•of the stopjic- 

The chief river of the province is the Zerafshan (see also ninth 
edition), which, under the name of Match, takes its rise in the 
Koksu mountain grouri where the Hissar range meets with the 
Alai ranges, near the Match Pass (13,800 feet). The gincier from 
'Which it flows is 16 miles long, and reaches by its lower end the 
•altitude of 9000 feet ; formerly, however, it ere] it at least 33 miles 
farther down the valley. The Zerafshan flows first westwards, in 
•a wBd gorge, with a fall of 37 feet per mile ; near N'arzaminor it 
receives the Fan-daria — formed by the junction of the Yagnob, 
which flows in a gorge 2 >arallcl to the Upper Zerafshan, with 
the Iskander-daria — and ])ierces the Zcrafsnati range in a wild 
transversal gorge. It then bends northwards, receives the Kshtut 
.and the Maghian from the left, and issues from the mountains into 
the steppes near Penjakont. After flowing iiast Samarkand, it 
•divides into two branches (the Ak-daria and Kara-daria), 65 to 67 
miles long, which unite near the Bokhara frontier ; these surround 
the fertile, well watered, and well jioimlated Miaukal Island. To 
the west of Kermineh (altitude 970 feet) the Zerafshan bends to tlie 
■^uth-wost, flows past Bokhara, a few miles north of the city, and 
is lost in the sands 15 miles w'est of the. Kara-kul villages. Its 
total len^h is 400 miles, for 260 of which it flows in the province 
•of Samarkand. The current in the Zerafslian is so rapid that 
navigation is only possible by rafts ; these arc floated from Penja- 
kent downwards. The quantity of water varies at the junction 
with the MaLghian from 800 cubic feet per second to 27,800, or even 
^8,400, cubic feet per second in different periods of the year. The 
name of the Zerafsnan, “distributor of gold,” is fully explained by 
its value fbr purposes of irrigation : 83 main canals arc drawn from 
it in the Samarkand province, watering 1200 square miles ; while 
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anotlier 1640 square miles are watered in Bokhara by means of 43 
main canals (of which the Shahrud brings to the Bokhai a city 1610 
cubic feet of water per second) and 939 secondary canals. The 
north-eastern portions of Samarkand are watered by the Syr-daria. 
One of the lakes, the Tuz-khan (40 miles from Jizak) yields about 
1300 tons of salt. 

The climate is very dry and continental in character. The 
average tomporatuic for the year is 56" F. at Samarkand, and 58 ’ at 
Khojent and Jizak ; but the average temj^raturc for 
the winter is only 34", and frosts of 4" and 11" liave 
been experienced at Samarkand and Khojent rosiMictivoly ; on the 
other hand, the average tempei-ature for July is 79" at Samarkand 
and 85" at Khojent and Jizak. The total precipitation (including 
snow' in winter) is only 6*4 inches at Khojent, 12 inches at Samar- 
kand and Khojent, and 24 inches at Jizak. Tlie hilly tracts liavc 
a liealthy climate, but malaria prevails in the lower regions and 
the mosquitoes arc quite a plague iu sumnier. 

In 1897 the domiciled population numbered 857,847, of whom 
384,392 were women, and 135,568 lived in towns. Tlie Uzbegs 
form over two-thirds of the population, and after them . 
the Kirghiz and Tajiks arc the most nuinerous ; Jews, 

Tsigans, Tatai-s, Afghans, and Hindus arc also nietf®:*' . . 
with. The Russians had 9 villages (2000 inhabitants) a. * 
on the Syr-daria, in the Famine Steppe, in 1897. 

In 1898 nearly 1,000,000 acres wore irrigated, and about 800,000 
acres half-irrigated. The chief cro])S in 1897 were : wheat 4,1 56,000 
c\vt., rice 2,581,000 cwt., ami barley 1,240,000 cwi. Sorghum, 
millet, Indian corn, jieas, lentils, haricots, (lax, hemp, poppy, 
lueenie, madder, tobiweo, melons, and mushrooms are also grown. 
Agriculture has reached a high level of jicrlcction, and two crojis 
arc often taken from the same land in one season. Over 1100 tons 
of raw cotton, chiefly Ameri(?an, were obtained in 1897, and 21,000 
acres \vcro under vineyards. Sericuilturo prospers, especially in 
the Khojent district (15,100 cwt. of raw cocoons). The forests 
Iiavo been already referred to. Plantations of trees near Samar- 
kand have jiroved very sunjessful. Cattle-breetling forms the 

chief occupation of the Kirghiz, and there were in 1897 iu tlie 

province 82,760 horses, 170,890 eatlle, 1,087,500 sliecji and goats, 
39,500 donkeys, and 45,800 eaincls. Weaving, saddlery, hoot- 
making, tanneries, oil works, and metal works are widely spread 
in the villages and towns, while the nomad Kirghiz excel iu 
making felt gcuMls and eurjK*ts. Hut all these industries are 

simply'' domestic in character, and of largo establishments there 

are only 1 glitss works, 24 eotton-eloaiiing works, 3 steam flour 
mills, and a few distilleries. Mining is in its infancy ; hut some 
coal (5000 tons), sulphur, ammonia, and gypsum is obtaimsi. 
Trade is considerable, the chief exjiorts being rice, raw cotton, 
raisins, aned fruit, mits, wine, and silk. The ("entral Asian 
Railway now crosses the, ))rovmco from Bokhara to Samarkand and 
Tiishkont ; a branch line runs to Andijan in Fergana. 

Eduitation is at a low ebb. There were only 9 schools for 
liiiHsiaiis iu 1899, attended by 350 boys and 240 girls ; 8 mixeil 
schools, with evening classes, Inul 259 puinls ; and 1785 Mahoni- 
inedaii schools, about 17,000 i>uj»ils. The province, is divided 
into 4 districts, the chief towns of which ai‘e : Samarkand (.st‘c 
bclow’^), Fort Jizak (16,0'11), Kattykurgan (10,083), and Kliojent, 
or Hodjent (30,076). (l*. v. k.) 

Samarkand, tlu* capiUll of tin* above ]>ioviiice, 
situated in 39* 39' X., 97* J8' E., b miles from tin* 
left bank of tlu^ Zerafshan, at an altitude of 22C0 bud. 
It is eoiinected by^ rail with Krasnovodsk (938 miles), 
vtd Merv, and with Tashkent (12G miles). In 1897 the 
jiopulation numbered about 40,000 iu the native city, and 
about J5,(X)0 in the now Jlussian lown, jjiclusive of tlji* 
military (80 i»cr cent. Russians). Out of the total of 
54,900, only 23,194 Avere women. 'J'be Russian town is 
well built, with broad boulevards, gardens, and a pai-k. 
Although th(i building of the railway as far iis Tashkent 
and Andijan has diminished the cominoreial important* 
of Samarkand, it still remains an imi)ortant depot for the 
ex|x)rt of raw' cotton, rice, raw' silk, silk goods (blankets), 
leather, fruit, liorses, and wine. 

Sainbftipuri a town ami district of British India, 
in the Chhattisgarh division of the (Central Fi’ovinee.s. ^ The 
tow'n is on the left bank of tlie river Mahanadi, 495 feed 
al>ove tlie sea, and lias a rnilwny station. J V>]>uIation (1881), 
13,939; (1891), 14,571. There is a ruim*d fort, with old 
tenijdes. The cantonment contains a w'ing of a Madras 
native infantry regiment. Tlie Clovernment high scliool 
had 444 pupils in 1896-97. There is considerable trade. 
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The district of Sambalpuh has an urear of 4948 square miles. 
Population (1881), 698,499 ; (1891), 796,413, showing an increase 
of 15 per cent, which has been continuous since 1872. Average 
density, 161 persons per squaro mile. In 1901 thepopulation was 
829, 823, idiowing a further increase of 4 jier cent. The land revraue 
and rates are Rs. 2, 06, 834, the incidence of assessment being little 
more than two annas per acre ; cultivated area (1897-98), 1,117,439 
acres, of which 18,712 W'cre irrigated from tanks, Ac. ; number of 
police, 491 ; ^ys at school (1896-97), 8l37, being 18‘6 per cent. 
t)f the male population of school -going age ; registered death-rate 
(1897), 80 per thousand, comiuired with 68 for the province pncrally. 
This last ngaie is sufficient to show tliat Sambalpur entirely escap^ 
the famine of 1896-97, which indeed can 1*e said to have brougjht 
prosperity to the district by causing high prices for a good rice 
crop, ri(!« lieing the staple of cultivation. It was almost equally 
fortunate in 1960. Tlie main line of the Bengal-Kagpur Railway 
runs along the northern border of the district, with a branch (80 
miles) south to Sambalpur town. 

SAinbOrp the chief town of a government district 
in Galicia^ situated on the Dniester, to the south-west of 
Ijcmlierg. Tho industries consist in brewing, corn>inilling, 
and the manufacture of damask silk, oil and salt from 
tho brine wells in the neighbourhood. There is a con- 
siderable trade in flax, hemp, eggs, and cattle. Popu- 
lation (1890), U,324; (1900), 17,027, chiefly Polish and 
Homan Catholic (estimated at 0 iicr cent. Kuthenians and 
3 ijer cent. Gorman; 29 tier cent. Jewish and 17 ix;r 
cent. Greek Catholic). 

SftlVinAni a small province of Persia, which, includ- 
ing the city and district of Damghan, is generally known 
as “Samndn va Damghdn.” It is lx)unded on thtJ W. 
by the districts of Khdr (the ancient Clioara) and Firuz- 
kuh, on the N. by Mdzandariin, and on the E. by 
Hlnihriid and llostdm. In the* S. it extends to beyond 
thi^ oasis of Jendek in the desert north of Yezd. Its 
northern imrt is still known as Komush, or Koinish, 
the ancient Commisene. Tlie revenue which the Stale 
derives from tho whole province amounts to aliout £7000 
per annum. 

SAIHIIAiIi the cajiital of the above province, situated 
145 miles cast of Tehran, on the high road thence to Mash- 
had, at an altitude of 3740 feet and in 35" .34' N., and 
53" 22' E. It has a population of about 10,000, jx^st and 
telegrapli oflicos, and a fine minaret, 100 feet high and 
some inches out of the peiqiondicular, built in the 12th 
century. Tt exports large (]uan titles of pistachios and 
almonds and some coarse tobacco grown in the district. 
Til till} tow’ll and some of the neighliouring villages a dialect 
w’ith many old Persian forms and resembling the Mazan- 
danin dialect is spoken. 

A. lloutum-Scliiiidler, “Bericht Uber d. Saiiiiiuii Dialect,'* 
Zeitsch. d. Morgenl, CkseUscha/lf vul. xxxii., 1878. 

SCilYlOfty an archipelago which occupies a somewhat 
central ixisition in the Pacific Ocean, about 150 miles 
north of Tonga and nearly midway lietween the New 
Hebrides and Tahiti, 1600 miles from Auckland (New 
Zealand), 2410 from Sydney, and 4200 from San Fran- 
cisco. The group, which was discovered by Bougainville, 
and by him named the Navigators’ Islands, comprises 
altogether fourteen volcanic islands disposed in the direc- 
tion from west to east between 13"-1 5" S. andl68"-173" W., 
wdth a total area of 1100 square miles, and a population 
(1900) of 35,000, all Polynesians except about 500 Euro- 
|icaus (British, American, German). The chief members 


of tho group are : — 

Area in 

Bq. milea. Population. 

Savaii 660 12,500 

Uiwlu 340 16,600 

Tiitiiila 54 8000 

Hanna, ivith Ofu and Oloseuga 26 2000 


All are forest-clad and mountainous, with several extinct 
or quiescent craters rising from 2000 feet in Upolu to 4000 
(Miia) in Savaii, and the peak of Vaea in the former 
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island will always be associated with the memoiy of the 
late K L. Stevenson, whose monument crowns the summit 
Although there are now no active cones, Upolu has in com* 
paratively recent times been subject to violent volcanic 
disturbances. Several parts of the islands are strewn with 
modem eruptive matter, and according to a local tradition, 
the last explosion occurred not more than 200 years ago. 
In 1866 a submarine volcano near the islet of Olosenga 
was the scene of a violent commotion, discharging rocks 
and mud to a height of 2000 feet, and discolouring the 
surrounding waters for many miles in all directions. The 
whole group is abundantly watered, and such is the fer- 
tility of the igneous soil that the means of subsistence 
are said to be more easily raised than in any other part 
of the world. But the archipelago lies in the track of 
tho fierce hurricanes which occur usually between tho 
I months of December and April. 

Of the extremely limited Samoan fauna, consisting 
mainly of an indigenous rat, four species of snakes, and a 
few birds, tho most interesting member is the Dtdvmjcvlw 
stiigirostris^ a ground pigeon of iridescent greenish-black 
and bright chestnut plumage, which foniis a link between 
tho extinct dodo and the living African Treronince, The 
Samoans are typical members of the large brown Polynesian 
race (sec Polynesia), and according to some etlinologists 
Savaii was the cradle and centre of dispersion of these 
aborigines over the i^acific Ocean from Hawaii to New 
Zealand. This view is largely based on tlie fact that 
Samoan is the most archaic of all the Polynesian tongues, 
and still preserves tho organic letter which becomes h or 
disappears in nearly all the other archipelagoes. Thus the 
term Savaii itself, originally Savaihi^ is supposed to have 
been carried by the »Samoan wanderers over the ocean to 
Tahiti, New Zealand, the Marquesas and Sandwich groups, 
where it still survives in such variant forms as Uavaiij 
JIawaiki, IlavaiJd, and llaxoaiL The theory is supported 
by the local traditions, legends, and cosmogonies in which 
Polynesian oral literature abounds. 

The exjiorts from Samoa (chiefly copra) were valued in 
1897 at £48,000 and the imports at £66,000 (£35,000 from 
British empire), while of the shipping (82,000 tons) about 
half was British, and 32,000 tons were American. Apia, 
the capital and chief centre of trade, lies in tlio German 
island of Upolu ; but Pago Pago (Pango Pango) in 
Tutuila, is used as a coaling station for the United States 
Navy in the Central Pacific waters. (a. h. k.) 

History . — Subsequently to the year 1881, the Samoan 
Islands assumed a much greater international importance 
than before. Their situation in the direct pathway of 
commerce from the United States to Australia, their 
central position iu the South Pacific, and the fact that 
Eurojjean Powers had acquired nearly all other groups 
of islands and valuable harbours in the South Pacific, 
made Samoa a desirable {xissession to any maritime 
Power. Under a political arrangement between Great 
Britain, Germany, and the T’^nited States, no single Power 
was to appropriate them. But in 1887 and 1888 civil 
war prevailed, tho Germans sujqiorting their candidate, 
tho native Tainasese, as the lawful king, and the British 
and American residents of the islands supporting Malietoa. 
After the latter had been deported by the Germans, tho 
British and American support was transferred to his 
successor, Mataafa. In the course of tho fighting which 
ensued, some fifty German sailors and marines were killed 
or wounded by adherents of Mataafa*. A conference 
between the throe Powers was thereupon held at Berlin, 
and a treaty was executed by those Powers and by Samoa, 
under date 14th June 1889, by virtue of which the inde- 
pendence and autonomy of the islands wore guaranteed. 
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Malietoa was restored as king, aud the three Powers 
constituted themselves practically a iirotectorate over 
Samoa, and provided a chief justice and a president 
/ of the municipality of Apia, to be by them appointed, 
to aid in carrying out the provisions of the treaty. The 
government was administered under this treaty, but 
with considerable friction, until the end of 1898, when, 
upon the death of Malietoa, two rival candidates for 
the throne appeared, and the chief justice selected by 
the three Powers decided against the claims of Mataafa, 
one of the rival claimants, and in favour of a boy, Malietoa 
Tanu, a relative of the deceased Malietoa. Civil war 
immediately ensued, in which several American and 
British officers and sailors wei^e slain by the natives, 
the Germans upholding the claims of Mataafa, and the 
British and Americans supporting the rival candidate. 
The three Powers thereupon sent a commission to Samoa 
to investigate and adjust the difficulties. The situation, 
however, was found to be so complicated and embarrassing 
that, early in the year 1900, the so-called Berlin treaty 
was abrogated, Great Britain withdrew her claims to any 
portion of the islands and received comiictLsation from 
Germany by concessions in other parts of the world, and 
the United States withdrew from all the islands west of 
Tutuila, leaving Upolu and Savaii and their outlying islands 
for exclusive German control, the United States retaining 
the island of Tutuila and the small islands near to it. 
The Germans immediately made a Crown colony of tlieir 
new possessions, and appointed a governor for their control. 
Tlie United States, having received the written assent of 
all the chiefs of the islands that fell to it by the partition, 
assumed sovereignty over them and proceeded, as w(‘ liave 
already seen, to erect a well-equip|)ed coaling station in the 
harbour of Pago Pago. 

On 16th March 1889 a hurricane prevailed in the South 
Pacilic, and the lieavy tidal waves swept into the harbour 
of Apia and created great havoc among the warships of 
the three Powers congregated there. The American war- 
shij) Nipsic was cast upon the beach, but was afterwards 
floated and saved. Two other United States w’^arships 
Trenton and Vandalia^ were beaten to jneces \iiM:»n the 
coral reef, and sank ; and the German w^arships Olga and 
Eber were wrecked. Great loss of life ensued. Tlio 
British warship Calliope was in the harbour, but succeeded 
in getting up steam and, standing out to sea, csca]x)d 
destruction, ft was fitting that 11. L. Stevenson’s should 
l)e the i^en to describe in vivid and dramatic language the 
heroism of the captain and crew. 

The Germans had the largest financial interests in 
the islands for many years, and accpiircd by the new 
treaty the most valuable portions thereof. The particular 
value of Tutuila lies in the excellence of the harbour of 
Pago Pago and its central position in the Soutli I’acific. 
The Samoan climate is ecpiable and delightful, the tem- 
perature ranging from 60** to 90** F., the average for 
summer being about S'* higher than that for winter. The 
regularity and strength of the trade wdnda temi)cr the heat 
and, with the picturesque native life, make the islands an 
attractive place of residence for Europeans. Rol^crt Louis 
Stevenson passed his last years there, and his body lies 
buried on the summit of Mount Vaea, overlooking Vailima, 
his South Sea home, and the coral-encircled harbour of 
Apia. The steamers of the Oceanic Steamship Company 
of San Francisco all touch at the group in their i-egular 
trips to Sydney, and communication is also furnished oikjc 
a fortnight by the Union Steamship Company of New 
Zealand. («. c. i.) 

SAIllMf an island of the Aegean, separated from the 
Anatolian coast by a strait less than a mile wide. It is 


tributary to Turkey in the sum of £2700 annually, but 
otherwise is practically an iudeijcadent principality, governed 
by a prince of Greek nationality nominated by the Poj tc. 
As chief of the executive ^tow^er the prince is assisted by a 
senate of four members, chosen by him out of eight candi- 
dates nominated by the four districts of the island — Vathy, 
Chora, Marathocumbo, and Carlovasi. The legislative 
ix>wer Ixjlongs to a chamber of 36 deputies, presided over 
by the metro|K)litan. The Budget estimate for receipts and 
expenses for 1900-01 was £31,848. There is no public 
debt. The seat of the Govenmient is Vathy (5000), 
There is a telephone service. The island is remarkably 
fertile, and a great ])ortion of it is covered with vine- 
yards, the wine from the Vathy grapes enjoying a 
si)ecially high njputation. There are three ports : Vathy, 
Tegani, aiid Carlovasi. They >vere visited in 1899 by 
1402 steamships, of 304,250 tons, as compared with 1178, 
of 287,095 tons, in 1 895, and by 3604 sailing vessels, of 
449,560 tons, as compared with 3562, of 252,897 tons, 
in 1895. In 1 899 the shijw belonging to the princi{)ality 
numbered 368, of 3491 tons, as compared with 306, of 
3562 tons, in 1895. Tlie total value of the ex]X)rts in 
1900 was £21 1,000, as compared with £164,876 in 1895, 
and of the inq>orts £213,000, as com])ared with £173,545. 
The princitml exports are wine (£140,000 in 1900 and 
£13,698 ill 1896), olive oil (about £20,000), raisins 
(£25,000), locust l)eans, and tobacco (£20,000). The 
population in 1900 was 54,830, not comprising 15,000 
natives of Samos inhabiting the adjoining coasts. Tlie 
])redominant religion is the Orthodox Greek, the nictro- 
jKilitau district including Samos and Icama ]n 1900 
there were 634 foreigners on the island (523 Hellenes, 1.3 
Germans, 29 French, 28 Austrians, and 24 of other 
nationalities). In 1881 the remarkable aqueduct and 
tunnel of h^upalinns, cut llirough the mountain liehind 
the ancient capital for a distance of about 1400 yards, was 
discovered. 

Sec Tozer. Islands of the jEgean^ 1890. 

SStmOSAtfli, now Samsat, Turkey in Asia, alti- 
tude 1500 feet, the capital of the Seleucid kings of 
Coinmagcnc, and a place of strategical imjKirtaniu^. ’Phe 
town was situated on a broad jilain, on tlie right bank 
of the Euphrates, where there, is the first easy passjige 
across the river below tlie point at wliich it l(iavi*s 
the mountains. Samosata, according to Strab(». was tin* 
starting-];>oint of tlie great road t<i India, and it was 
probably the place at whii^h the l\*rsian “ Royal Road ” 
crossed the Euj>lirati*s. ’Paken by Mark Antony, it 
was finally included in the Roman eiiipin* by Vespisian, 
and was the birthjilace of Lucian and (>f tlu*, heretitail 
bishop Paul, who maintained tlni simple! humanity of 
Christ. A Kiirdish village occuiiies a corner of the site 
of the ancient t(»wn. 

SamOthrapCO (Turkish, Htmiadrek), tluj ‘‘ Tliraeian 
Samas,” a rugged mountainous island in the Aegesii 
Sea, altitude. 5248 feet, situated 20 miles south of 
Dedcagacli, on the coast of TJirace. 1’he island is a kaza 
of the Lemnos sanjak, and has a iKipulation of 3o00, 
nearly all Greek. (3n the north coast an; nincli fre(jueni«‘(l 
hot sulphur springs. In 1873 and 187-^ excavations w'ere, 
carried out under the /luspices of the Austrian Govern men t 
with interesting results. 

Sampson, William Thomas (i.s4o I90:i), 

Ainoricaii naval (ioininaiidtT, was Iwirn at. I'lilinyra, .Now 
York, 9th Fobniary 1840, and grafIiiato<l at tlio hoad of 
his class from the U.S. Naval Aca<Iomy in 1801. Ho 
nerved in the in 1801, in which year he was j>ro- 

I moted to master, and in the following year was made 
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lieutenant. He was executive officer in the PaUipsoo 
when she was blown up in Charleston Harbour, 10th 
January 1865. Varied service on distant stations 
followed, with promotion to the rank of lieutenant- 
commander in 1866 and commander in 1874. He was a 
member of the International Priino Meridian and Time 
Conference, 1884, and was afterwards a member of the 
Board of Fortifications. He was superintendent of the 
Naval Academy from 1886 to 1890, being meanwhile pro- 
moted to captain, and serving as delegate at the Inter- 
national Maritime Conference at Washington, 1889. 

From the first Samj^son tlirew himself energetically into 
the work of develoijing the United States navy. The con- 
struction of the gun factory was in his charge, and it fell 
under his absolute control when he became chief of the 
Bureau of Ordnance, which position he held until he was 
appointed to the lotva^ shortly before the war with Spain. 
For a number of years from 1892 onwards all the guns 
l)uilt for the American navy were constructed under his 
sujjcrvision, and the heavier guns were from his own 
design. It is said that 95 })er cent, of the guns emxdoyed 
in the Sijanish-American war had been made under his 
HUi)crintendenco. He was a member of the Advisory 
Board and the 3V)ard on Construction for five years up to 
1897, and his influence was felt not only in the matter of 
general design, but still more decisively in regard to the 
distribution of guns and armour. Equally im|K)rtaiit was 
his influence in the training of the personnel of the navy. 
Ho su}X3rintended the gunnery training and prepared a 
new drilM)ook for the fleet. 

When the Maine was blown ui» in Havana harl)Our in Fel)- 
ruary 1898, Samjwon, then a captain, was one of the court 
of inquiry ap]K)inted to investigate the cause of the disaster. 
At tho outbreak of the war with Sjiain he was placed in 
charge of the North Atlantic squadron, and conducted the 
hlockade of (hiba. When it was known that Admiral 
(Jervera, with a Spanish fleet, had left the Cape Verde 
Islands, Sanijison withdrew a force from tho blockade 
to cruise in the Windward Passage, and made an attack 
u}K)n the forts at San Juan, Porto Rico. After his return 
tf) tho coast of Cuba, he conducUid tho blockade of Santiago, 
and the ships under liis command destroyed tho Spanish 
vessels when they issued from the harlsjur of Santiago and 
attem])tcd to esca})c. Sampson himself -was not actually 
present at the battle, having started for Guantanamo just 
before it In^gan. Ho was, however, only a few miles away 
at the most, and reached the scene of battle os the hist 
Spanish vessel surrendered, and the engagement was 
fought in accordance with his instructions. He was ])ro- 
inoted to commodore in 1898, to rear - admiral, 3rd 
March 1899, and wsts made commandant of tho Boston 
(Charlestowm) Navy Yard in October of tho same year. 
He died 6th of May 1902. Admiral Sam|)son rose from 
a comjiaratively humble station in life by distinguished 
ability, jKiwer of command, and sheer force of character. 
He oxercisotl an influence in every department of naval 
activity, won the high professional esteem of his brother 
officers, and wus held in warm regard by all but a small 
section of his countrymen. He was the man whose 
|)ersona1 energy entered more largely than that of any 
other into the construction, armament, organization, and 
fighting qualities of the American fleet as constituted in 
the Si>anish-Amorican war. 

8fllfinshlll| a treaty (K>rt in the province of Kwang- 
tung, China, situated on the left bank of the river West, 
99 miles from Canton. Its position is at the junction 
of tho risers North and West, and is favourably situated 
as a distributing centre for foreign goods. The town 
itself is of no importance, and the trade, which is almost 
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entirely with Hong Kong, so far is not great. The im- 
ix>rt8 by steamer in 1899 amounted to H. taels 2,967,000 
^£445,000), but in 1900 to only £355,400. This, however^ 
is only part of the trade, as the country abounds in creeka 
suitable for junk navigation. 

SUtlSUnp the ancient Amisus, the chief town of tho 
Janik sanjak of the Trebizoud vilayet of Asiatic Turkey, 
situated on the south coast of the Black Sea between the 
deltas of tho Kizil and Yeshil Irmaks, and connected by 
metalled roads with Sivas and Kaisarieh, and by sea with 
Constantinople. It is a thriving town, of considerable 
importance as the outlet for tho trade of the Sivas vilayet. 
Steamers lie about a mile from the shore in an open road- 
stead, and in winter landing is sometimes impossible. In 
1900 the exports — cereals, flour, tobacco, &c. — were 
valued at £759,760, and the imports — cotton stufTs, iron, 
<&c. — at £468,230. The population rose from about 
3000 in 1860 to about 13,000, of whom 10,000 are 
Christians. Amisus, which stood on a promontory about 
\ \ inil^ north-west of Samsi'm, was, next to Sinope, the 
most flourishing of the Greek settlements on the Euxine^ 
and under the kings of Pontus it was a rich trading town. 
By the Ist century a.d. it had displaced Sinope as the 
northern port of the great trade route from Central Asia, 
and later it was one of tlie chief towns of tho Comneiii of 
Trebizond. There are still a few remains of the Greek 
settlement. 

S&liaAf capital of Yemen. The journeys of General 
Haig in January 1887, of Professor Schwoinfurtli in 
J 888-89, and of Harris in 1892, have tlirown some new 
light on the physiography of Yemen, and have added 
some interesting details to our previous knowledge of Sanaa. 
According to Haig, Sanaa is situated 140 miles to the 
north and cast of the Red Sea ])ort of Hodeida and 260* 
miles nortli of Aden. The co-ordinate position in latitude 
and longitude of Sanaa is most uncertain. Tho l)est 
authoiities seem to agree tliat it is about 44'* 30' E. and 
15* 20' N., but these values have never been satisfactorily 
verified. Haig makes its altitude to be 7800 foot above 
sejv-lcvel, but Harris, following Glaser, fixes it at 7300. 
It is approached from tho w^est by the Turkish military 
road from Hodeida, i)assing through a succession of stepjies 
and gently sloping valleys, terraced and cultivated, betw’een 
low hills of trap, a fall of 2000 feet occurring between the 
western jilateau and the oi»en plain of Sanaa. 

Turkish 0 (;cupation and misrule are the predominant 
features throughout tho town. Tho fortress of Jebal 
Nigcim has been repaired, and from its citadel, on one of 
the spurs of the hill, the guns are significantly }X)intiug 
into the streets of the city. There is much of tho atmo- 
s})hero of a second-class Egyptian port about Sanaa. 
Restaurants are to be found about the central square, and 
cates adjoin the numerous khans or caravanserais. The 
old (Milace of the Imams, which is now occupied by the 
Turkish governor, is whitewashed, and the walls of its- 
rooms are picked out with an inferior style of French 
decoration. The most flourishing community in Sanaa, 
appear to bo tho Jews, of whom there are al^ut 20,000 
(the total population is estimated at 45,000), who live on 
distinctly better terms with the Turks than the Arab in- 
habitants do. They possess 23 synagogues and 20 schools,, 
with 700 boys in them. Tho whole male population can 
lead, but few of the females. The boys are taught to be 
masons and artificers, and are preferred to Mahommedans 
as servants by the few Europeans who live at Sanaa. The 
pretentious stylo of the houses seems to have struck all 
travellers. They are often stone-built (in colour patterns) 
and three or four storeys high, the upper storeys projecting 
over the street, with long narrow windows filled in with 
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stained glass. The streets of the bazaars are winding and 
narrow, and are arranged (as is usual in Asiatic towns) with 
reference to particular crafts and trades, each street main- 
^ taining its own sixxjial business. The manufacture of 
arms and jewellery, trade in silks and cottons, china, and 
hardware are all well represented, the jewellery (especially 
jewelled sheaths) being a speciality of Sanaa. 

AuTHonixniis.— Haig. li . O , S , JPtoceedings, vol. xi.— H aiiuis. 
Joumeg throxigh Yetmn. London, 1893. — Schwkinfurtji. 
R.G.S, Rroeeeding$t vol. xi. — Kay. Omrah*s JTisiory of Yemen. 
London, 1892, 

San Antonll^ a city of Texas, U.S.A., capital of 
Bexar county. It is the largest city in the state, and 
is situated in 29“ 25' N., 98“ 25' W., on the river San 
Antonio, at the mouth of the San Pedro, in the southern 
part of the state, at an altitude of 645 feet. Tlio prcsctnt 
city combines three different elements of growth: the 
old Mexican town, in the district known as Chihuahua, 
west of the San Pedro; San Antonio prosier, including 
the business part of tlio city, between tlie rivers San 
Antonio and San Pedro, inhabited mainly by Americans ; 
and the portion east of the river San Antonio, settled 
mainly by Germans. The city has a level site on both 
banks of the river, its street plan is irregular, and it is 
divided into eiglit wards. It has an abundant water- 
supply from artesian wells, and from the San Antonio, 
and it is w^ell paved and sewered. It is the intersecting 
point of four railways, the Galveston, Harrisburg, and 
San Antonio, the International and Great Northern, the 
San Antonio and Aransas Pass, and the San Antonio and 
Gulf, making it the most important commercial centre in 
this part of the state. Its manufacturing interests also 
are large. In 1900 the city contained 312 manufacturing 
establishments, with a total capital of $4,252,197. Th(;y 
employed 3073 hands, and the product was valued at 
$6,821,297. The jissessed valuation of property, real 
and ijersonal, for 1900, w^as $31,879,369, the not debt 
$2,015,449, and the rsite of taxation $27.00 per $1000. 

Within the city is a United States arsenal in si)acious 
grounds, and a mile north of the city is a UnittJd States 
military iK)st, known as Fort Sam Houston. The town 
contains many fine buildings and many historical relics. 
Among the former are the new court house, the city 
hall, and the cathedral of San Fernando. Among the 
latter the first in interest Is the Alamo, an adolni church, 
which in the Texan War for IndeiKMidence, in 1836, a 
garrison of 175 men defended for 12 days against the 
assaults of 4000 Mexicans, and hnally j)erished to a man. 
In and about the city are sevcsral of the early Spanish 
mission buildings, still in a good state of preservation. 
The city is the site of St Louis College, a Homan 
Catholic institution, opened in 1894, which five years 
later had a faculty numbering 15 and was atteiidtd 
l)y 110 students. Population (1890), 37,673; (1900), 
53,321, of whom 9348 were foreign -born and 7538 
negroes. 

San Antonio do los BaSos, a small Cuban 
town, with well-built houses, about 23 miles from Havana, 
on the road to Guanajay. It has mineral springs and 
baths, and is frequented as a summer resort by the people 
of Havana. The population in 1899 was 8178. 

ten BarnardinOf a city of California, U.S.A., 
capital of San Bernardino county. It is situated in 
34“ 07', N., 117“ 17' W., in the valley at the south base of 
the San Bernardino range, in southern California, at an 
altitude of 1048 feet. The broad streets are well shaded 
and bordered with the beautiful pounds of private resi- 
dences. It is on the Southern Califotnia and the Southern 
Pacific railw’ays, in the fruit region of southern California, 


and is surrounded by orange and lemon groves, which 
furnish a large part of its trade. Population (1890), 
4012 ; (1900), 6150, of whom 873 were foreign-born and 
166 coloured. 

tencti SpIrltUSp a Cuban city in Santa Clara 
province, situated in the centre of a region princi^xilly 
devoted to grazing. It was one of the seven original 
municipalities founded by Diego Velasquez. The iK)pula- 
tion in 1899 vras 12,696. 

SftridbftCh, a market-town, urban district (1894), 
and parish, Cheshire, England, in the Crewe parlianicritaiy 
division of the county, 5 miles north-east of Crewe by rail, 
on the Trent and Mersey canal. The urban district 
council owns the water-works, constructed at a cost of 
£^ 000 . In 1889 a town and market hall was erected at 
a cost of JC5000, and in 1891 the old town-hall was 
demolished. The population of the urban district was 
in (1881), 5493; (1901), 5556. 

Sfiind0l]ordf the oldest and most famous spa in 
Norway, county of Jarlsberg and Laurvik, 53 miles south- 
south-west of Christiania by rail, with sulphur and other 
baths and a bath-house. Population ( 1 89 1 ), 42 38 ; (1 900), 
4847. 

SAndSfatej a town, railway station, and bathing- 
place, Kent, hmgland, in the Jilastern or St Augustine’s 
parliamentary division of the county, li miles west of 
Folkestone, and about 3 miles east of Hythe witli which 
it is connected by tramway (belonging to the South- 
Eastern and Chatham llailway) running along tluj shore. 
The cam^j of Shorn cl iffc, an important military station, lies 
north of the village on a plateau. It forms three sides of 
a square and can accommodate more than 5000 troops. 
A convalest'ent homo with accommodation for 230 j)atients, 
erected at a cost of j£20,000, was opencid in 1897. The 
population of the urban district in 1891 was 1756, exclu- 
sive uf 2822 ofticors and soldiers in camp; in 1901, 2023, 

Sandhurstf a parish, Berkshire, England, in the 
Eastern or Wokingham parliamentary division of the 
county, 41 miles sout}i-(jast of Wokingham by rail, anil IJ 
miles from Wellington College station. The lioyal 
Military College was settled here in 1812 in beautiful 
park-like grounds. Population (1901), 2386, 

tend hurst. See Bendioo. 

San DieSfOp a city and seaport of California, C.8.A., 
capital of San Diego county. It is situated on the I^acihe 
coast, near the southern boundary of tiic state, on a 
harbour formed by a sand spit from the sijutli. the entrance 
Ixjing around its northern end. The site is jjearly level, 
with a slight sloi)c towards the liarbour ; there is a watiii- 
supply as well as otlior municipal imi)rovemcnts. The 
principal railw^ay to the city is the Southern (.yalifoniia, 
in addition to which there arc tliroo small local lines of 
steam railway, besides trolley lines. On a sand-spit enclos- 
ing the harbour has si)rung uj), around tlie well known 
Coronado hotel, a village of fine residermes, known as 
Coronado. This is connected with the city on the main- 
land by ferry. Pojmlation ( 1 890), 1 6, 1 59 ; ( 1 900), 1 7 , 70(», 
of w^hom 3768 were foreign-born and 623 w’cre coloured, 
including 313 negroes. 

SAndOWAYi ft district in the south of iJie ^Xrakan 
division of Lower Burma. Population (1891) / 8,425: 
(1901) 90,200. Area, 378/s(|uarc miles. Of the i»opu- 
lation in 1891, 69,250 were Buddhists and daiiis; 3128 
Mahommedans; 5452 aborigines, mostly Chiiw; 1/5 
Hindus ; and 420 Christians, 384 of whom were natives. 
Of a total area of 2,421,760 acres, only 61,719 bore crops 
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in 1898-99, but 2,350,000 were uncultivable, and apart 
from fallow only 8233 were available for cultivation. The 
rainfall in 1898-99 was 217-7 inche^ Except 1974 acres 
of tobacco, all the cultivation is rice. The chief town, 
Sandoway, had a iwpulation in 1891 of 2637 persons. It 
has a municipal committee of eight members, six of whom 
are elective, four being Burmese and two Mussulmans. 

SAndur, or Sundoob, a j^tty state of southern 
India, surroimded by the Madras district of Bellary. Area, 
161 square miles. Population (1891), 11,388; (1901), 
11,206. The chief, whose title is llaja, is a Maratha, 
tracing back his descent to the 17th century. In 1897-98 
the estimated gross revenue was Rs. 50,000. On the 
western l)order is a hill range of the same name, which 
contains the militaiy sanitarium of Kamanmalai. 

SandUSkyp a city of Ohio, U.S.A., the capital of 
Erie county. It is situated in 41* 32' N., 82* 42' W., 
on Sandusky Bay, an arm of Lake Erie, in the northern 
(Mirt of the state, at an altitude of 596 feet. It has 
broad streets, and a good water-supply and sewerage 
systems. It is traversed by five railways, the Baltimore 
and Ohio, the Cleveland, Cincinnati, Chicago, and St Louis, 
the Columbus, Sandusky, and Hocking, the I^kc Eric and 
Western, and the Lake Shore and Michigan Southern. 
These, with vessels on the Lakes, give the city a large 
commerce, jwticularly in coal, iron-ore, grain, fruit, and 
fish. Its manufactures are not largo, and consist in great 
jMirt of agricultural implements. Population (1890), 
18,471 ; (1900), 19,664, of whom 4002 were foreign- 
born and 295 negroes. 

8ftndwlCh| a municipal borough, cinque port, and 
market-town in the St Augustine parliamentary di\ision 
of Kent, England, on the Stour, 5 miles north of Heal, 
with a station on the South-Eastern and Chatham Rail- 
way. St Peter’s church has been restored and modern 
graininar-scliool buildings have been erected. Corporation 
w'ater- works were constructed in 1894. The St George’s 
golf-links are amongst the finest in England, and are one 
of the three ujKjn which the Cliampionship contests are 
held. Area, 756 acres. Population (1881), 2846; (1901), 
3174. 

Sandys, Frederick (1832 ), English 

painter and draughtsman, was bom at Norwich on 1st 
May 1832, and i-eceivod his earliest lessons in art from his 
father, who w^as himself a jjainter. His early studies show' 
that he had a natural gift for careful and beautiful draw- 
ing, and that he sought after absolute sincerity of present- 
ment. It was to Ixi cxjxjcted, therefore, that he would 
sooner or later join liiinself to those w'ho wen* associated 
with the Pre-Raphaidite Brotherhood, the one great move- 
ment in British art during the 19th century. At an early 
gathering of the P.-R. B. in 1848 Millais slK)wed, as 
<;xamples of sound w'ork, engravings after the frescoes in 
the Cam]xj Santo at Pisa by Orcagna, Benozzo Cozzoli, 
and other ])aintcrs of the quatti'ocenio^ and said, “ This is 
what the Pre llaidiaelite clique should follow.” Sandys 
Avorked along the same lines as Millais, Madox Brown, 
Holman Hunt, and Rossetti, and it was not long before he 
Avas recognized as one of the most promising of the young 
artists of the day. He first met Rossetti in 1857, and 
carried aAvay wdth him the impression of the i)ainter-poet’s 
features, w^hich he reproduced so cleverly in “ A Nightmare,” 
a caricature of “Sir Isumbras at the Ford,” by Millais. 
Both the picture and the skit «iK)n it by Sandys attracted 
much attention in 1867. The caricaturist turned the horse 
of Sir Isumbras into a donkey labelled “J. R., Oxon.” 
(John Ruskin). lT|X)n it w^ere seated Millais himself — an 
excellent likeness of him in his handsome youth — in the 


character of the knight, with Rossetti and Holman Hunt 
as the two children, one before and one behind. The 
humour was chiefly directed against Ruskin, but all con- 
cerned took it in good part l^setti and Sandys, in fact, 
became intimate friends, and for about a year and a 
quarter, ending in the summer of 1867, Sandys lived with 
Rossetti as one of his numerous guests at Tudor House 
(now called Queen’s House), in Cheyne Walk, Chelsea. 
By this time &ndys was known as a painter of remarkable 
gifts. He had begun by drawing for Once a Week^ the 
CanikUl Magazine^ Good WordB^ and the other periodicals 
which contained the best illustration work that has ever 
been done in England. Among the men who were then 
drawing for woodcuts, and creating a body of work which 
was not until long afterwards recognized at its full worth, 
Sandys took a leading place. He drew only in the 
magazines. No books illustrated by him can traced. 
So his exquisite draughtsmanship has to bo sought for in 
the old bound-up periodical volumes which are now hunted 
by collectors, or in publications such as DalzieFs Billt 
Gallery and the Comhill Gallery and books of drawings, 
Avith verses attached to them, made to lie upon the draAA - 
ing-room tables of those who had for the most part no idea 
of their merits. Every drawing Sandys made was a work 
of art, and many of them Avere so faithfully engraved that 
they are wortliy of the collector’s jKjrtfolio. Early in the 
’sixties ho began to exhibit the paintings which introduced 
him to a wider public and set the seal upon his fame. 
The best known of these are “ Vmen,” “ Morgan le Fay,*’ 
“Cassandra,” and “Medea.” 

* The rejection of “ Medea ” by the hanging committee of 
the Royal Academy aroused Rossetti to burning indig- 
nation. In a letter of April 1868 ho wrote: “ Sandy s’s 
picture of Medea has been turned out of the R.A. — a 
most disgraceful aftair.” However, it was exhibited in 
the following year and won the warm admiration of the 
judicious. Sandys never became a |)opular |mintcr. His 
imagination AA^as too fine for that. He ^minted little, and 
the dominant influence upon his art W'as the influence 
exercised by lofty conceptions of tragic power. There was 
in it a sombre intensity and an almost stern Injauty which 
lifted it far alx)ve the ideals of the crowd. When lie chose 
classic subjects, ho treated them with Gothic freedom from 
convention and Avith a passionate determination to lay bare 
the human soul. The Scandinavian Sagas and the Morfc 

Arthur gave him subjects after his own heart. “Tin? 
V^alkyrie ” and “ Morgan lo Fay ” represent his work at its 
A^ery liest. His portraits also had qualities far more in 
common with Gothic art than with any other school. His 
oil-paintings wore of a marvellous fidelity, and have been 
said to 1)0 the finest in their way seen in England since the 
days of Holbein. He made as well a number of chalk 
drawings of famous men of letters, including Tennyson, 
Browning, Matthew Arnold, and James Russell Low'ell. 

See also Estheb Wood. The Artist (Winter number), 1896, 
finely illustrated ; which also refers to some other sources of 
information concerning Sandys. 

Setn F0rn8inciO^ a town of Spain, province of 
Cadiz, south-east of tlie capital, wdth a station on the 
SeArille to Cadiz Railway. Population (1887), 23,756 ; 
(1897), 28,951. There are a very handsome, large toAvn- 
hall, several storeys high, with marble staircases and 
sttitely columns, a good liospital for both sexes, a bull-ring, 
and a fish-market. The place is famous for its ])rivate 
schools and academies, which jireimre boys for the navy. 
Between San Fernando and Puerto Real there is a tract 
of country studded Avith gardens, vineyards, and stone 
quarries. In this region is the arsenal of La Canaca. 
Tlie princi|)al local industries are salt^ alcohol, liqueurs, 
starch, beer, tanneries, es^jarto grass rugs, soap, hats. 
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There are many flour-mills, and manufactures of rope, 
sails, and barrels. 

8m 1 Pr0JlClSCOp the 9th city in size in the 
United States and the motro][K>lis of California and of 
the Pacific coasts is situated in 37^* 47' 22-4 j 5" N. and 
122* 25' 40*76* W. Important changes in form of 
government^ the coming of additional transcontinental 
railways, the Oriental outlook, caused by the control of 
the Philippine Islands by the United States, the increased 
trade with Cluna, Japan, and the islands of the Pacific, 
caused a remarkable development during the last years of 
the 19th century. 

Topography , — Within the decade from 1890 to 1900 
tlie Golden Gate, or entrance to the harbour, was fortified 
in the most approved modern manner. Within the bay 
several islands are controlled by the Government, and 
fortified, while at tlic Government navy yard at Mare 
Island, north of tho city, and at the Union ironw^orks, on 
the i)eninsula, are docks ca|iable of receiving the largest 
modern warships. Suburban communities have grown up 
about the city, chief among w4ilch axe Oakland, Alamedti, 
Berkeley, San Ilafael, Sausalito, San Mateo, Menlo Park, 
and Palo Alto. Electric and steam railways and ferries 
bring these places into close communication with the city. 
There are in tho city over 140 miles of electric railways, 
77 miles of cable roads, 1*2 miles of the steam system, 
and 10 miles of horse railwjiys. The steep hills caused the 
invention hero of tho cable railway, now used in many 
cities of the world. Market Street is the artery from 
which diverge all the principal streets. Tt is i>aved with 
bituminous rock, material used largely for all the streets. 
The city has 195 milas of paved streets and 505 miles of 
sewers. In tho early days th(5 number of w’ooden dwell- 
ings was considerable, but builders axe no longer hampered 
by the fear of earthquakes. Brick and stone are exten- 
sively employed, excellent stone being found in the Sierra 
and the Coast range, ami business buildings of ten and 
eleven storeys or higher have lioeu erected. Among the 
notable modern buildings are the United Stetes ix)st ofiice, 
the Perry building. Mills building, Spreckels building, 
hall of justice, hotel St Francis, mutual siivings bank, and 
the Crocker building. 

Population ^ — ^The i)Opulation in 1890 was 298,997 and 
in 1900, 342,782, of whom 116,885 were foreign-born, 
and 17,404 were coloured, including a large projx>rtion 
of Chinese; 1654 wore .negroes. Out of 128,985 adult 
males, 3596 were illiterate (unable to write), of whom 
3354 were foreign-born. The death-rate in 1890 wiis 22*5, 
in 1900 it was 20*5. 

Ediication^ Libraries^ Xewsjxipers . — There arc ten daily 
newspapers. Three morning and two evening |)a]iers are in 
the English language, the others represent the interests 
of the foreign population and of commerce and trade. 
There are six first-class theatres. The chief libraries are 
the Free Public Library of 143,000 volumes, and those 
of the Mechanics’ Institute and the Mercantile Library 
Association. The private libraries of the late Adolph 
Sutro and of Hubert Howe Bancroft contain collections 
of rare books and pamphlets, including volumes relating 
e.si)ecially to the history and development of tho Pacific 
coast The Free Library has six branches in various 
]mrts of the city, and circulated in the year ending 30th 
June 1901, 711,409 books. Chief among tho museums 
are those of the Academy of Sciences, the State Mining 
Bureau, the State Board of Trade, and the Alaska collec- 
tion, the last named controlled by the university of 
California. There is also a nucleus of an excellent museum 
owned by the city and situated in Golden Gate Park, the 
result of the California Midwinter Fair, a successful exhibi- 
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tion held there in 1894, following the World’s Fair at 
Chicago. There are 82 public schools, with 1017 teachers, 
a total enrolment of 48,517 pujjils (30th June 1901), 
with average daily attendance of 34,771. Tho university 
of California, a state institution at Berkeley, an hour's 
ride from San Francisco, and the Leland Stanford, Jr. 
University, at Palo Alto, south of the city, afford excep- 
tional advantages for advanced education. The university 
of California has its de}>artments of medicine, law, phar- 
macy, and dontistiy, and the Mark Hopkins Institute of 
Arts and other minor departments situated in the city. 
The city has in all 1 1 medical and dental colleges. There 
are 145 churches of all denominations, 102 charitable and 
bcTicfit organizations, and 44 hospitals and asylums. 

Manufactures and Commerce,-- Yw tho yoar eudiiiff 30tli June 
1901 the chief manufactures, with the value of the product, were as 
follows:— Bookbindcries $800,000, breweries $4,000,000, coffee and 
chocolate, $2,200,000, confectionery $700,000, cigars $2,000,000, 
crackers $1,750,000, chemicals $1,500,000, clothing $1,500,000, 
electrical $3,760,000, flour $3,000,000, fruit-cwuining $3,700,000, 
gas $4,500,000, glass $1,300,000, millinery $810,000, provisions 
$3,500,000, shirts $1,700,000, ships $3,000,000, shoes $2,300,000, 
.sugar $14,211,616, tanneries $1,310,000, tinware $1,750,000, wire 
$1,500,000, wool -scouring $2,000,000. 

The hnrbour and its branches arc such that »lcep-water ships may 
go directly to docks within short distances of their source of supply, 
saving largo cost of loading. The import of tea in 1890 was valuecl 
at $923,025 ; in 1890 the valuation had risen to $1,233,857, r<‘pr( - 
senting an import of 10,370,630 Iti ; 1900, 13,417,970 lb. During 
the year ending 30th Juno 1901 wheat exports were 13,262,796 
bushels, valued at $8,232,916, and wheat flour ox])orts for the 
same perioii were valued at $^1, 083, 532. Tho exports of trejusiirc 
ly sea, 1901, were $4,330,308, and the imports $28,649,923. Iho 
total merchandise exports for 1901 were valuwl at $34,596,792, of 
which $11,316,448 w’erc wheat and flour. Tho total imports fur 
1901 were $35, 1 63 , 753. 

MailwaySf Mnnks^ and Pimnees. — Tlic city is connected wdth tbe 
Eastern states by three through overland railways, the Central 
Pacific, tho Southern Pacific (which controls tho Central Pacific), and 
the Atchison, Tojxika and Santa F«i routes. Besides these, it lias 
traffic oonnoxions w'ith tho Canadian Pacific, Nortliern Pa(4fl(s and 
Great Northern traiiscontinontal roads. Lines of tho Southern 
Pacific and ite branches connect the whole state with tlic city, 
)>esides the sniailer linos of the California North-Western and other 
roads that penetrate the agricultural, mining, and lumhering dis- 
tricts. On 1st July 1900 the first train of tlio Santa Fd Railway 
left San Francisco for tlie cast, a significant event, since there had 
been practically but one railway corporation (the Southern racifie 
Company) controlling transcontinental traffic, with San Francisco 
as its western terminus, since tho first overland mid was conqtlcteil 
in 1869. The construction of the Santa Fd w’as the outgrowth of 
the building of the San Joaquin Valley Railway, to Avhich (dtizens 
.subscribed $2,500,000. 

There are hanks. Tho total clearings in 1890 were 
$851,066,172; in 1895 they were $692,079,240. In 3899 they 
were $955,851,466, an increase of $143,6.38,308 over 3898. In 
3901, they were $1,165,301,563. In the nine savings banks 
of the city there w^as duo to depositors on 11th August 1900, 
$320,480,927. The United States mint during 1899 coiiiwl 
$63,254,886 ; since the mint ivas established in 3854 the total 
coinage has been $1,206,3*22,701. 

The assessed valuation of real and personal pi-operty in 1901 was 
$413,388,420, of which the former amounted to $289,970,51.9 and 
the latter to $123,417,901. Property is assessed at 60 to 80 per 
twnt. of its value. The tax rate is $1,556 on the hundred dollars. 
The city's not debt (funded and floating, loss .sinking fund) Avas 
on 30th June 1902 only $17,185.77. 

Administration.— MtcY many years of notorious “Bo.ss" rule 
the city in 1896 elected a reform mayor. This was the most im- 
portant movement for goofl government in the history of tlio city 
since the vigilance committee of 1856. It was followed by tin* 
adoption (1899) of a new eliarter, formed by a boarrl of frechoulcrs, 
and based upon the most approved models of modern miiiiicipul 
government. The city’s control is centralized, giving more power 
to tho mayor, wlio has tlie appointment and removal of the follow - 
ing commissions — fire, iiolice, .school, election, park, civil service, 
health, and public w'orks. The principle of tlie “ initiative ami 
referendum *' was incorporated in the ciuirter, by which a percent- 
age of the voters can compel the submission of measures for public 
approval. There are 12 <lei«irtmcnt8 of tho superior court, 5 
justices' courts, and 4 jKilicc <*ourt.s. The board of supoi^sors 
has 18 members. The board of education has 4 members. Tliere 
is a paid fire department of 446 members ; the police department 
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has 588 members, with provision for an increase of one officer for 
each 500 of the population. The txMird of public works controls 
the streets, sewers, and public improvements of the city, and is 
composed of engineers of recognized standing. The water-supply 
is excellent, being furnished by a private corporation, but the city 
plans for the ownership of its water and lighting system. 

(J. D. T.) 

SBJKI Oorm Alli a primitive and decadent inland city 
near the west end of the south coast of Porto Bico, settled 
in 1511. It is a picturesque place with narrow streets, 
churches, and convents, largely constructed in the 16th 
century. It has several religious retreats and hermitages, 
which are frequented by the devout. The population in 
18»9 was 3954. 

SSLft QllfllflfnftnO^ a town of the province of 
Siena, Tuscany, Italy, 24 miles north-west of Siena (16 by 
mil to Poggil^nsi), at an elevation of 1181 feet. Being 
surrounded by its ancient walls, and retaining thirteen out 
of its oiiginal fifty towers, it is, with its predominantly 
Gothic architectum, a thoroughly mediaeval-looking town. 
The most noteworthy of the public buildings are the 
town-hall (1288-1323), with a museum, and paintings 
by Benozzo Gozzoli, S^oma, and others; the cathedral, 
with fine frescoes by Ghirlandajo (1475); the church of 
S. Agostino, with famous frescoes (1463-65) by Gozzoli; 
other churches of the 12th and 13th centuries; and a 
small public library. Population of commune (1881), 
8524; (1901), about 9000. 

8an Qiovannl a Taduccio^ a town of the 
province of Naples, Campania, Italy, on the east shore of 
the Btiy of Najdes, and at the foot of Mount Vesuvius, 
3 miles south-east of Naples by the milway to Salerno. 
It lias railw*ay workshops, iron and zinc works, flour-mills, 
distilleries, tanneries, and macaroni factories. Iron is mined 
here. There is a school of design and the mechanical arts. 
Population (1881), 14,397; (1899), about 18,000. 

Sflingflii a native state of India, in the Deccan 
division of Bombay, ranking as one of the Southern 
Maratha Jagirs. The territory is widely scattered among 
other native states and British districts. Area, 1083 
square miles. Population (1881), 1 96, 832 ; (1891), 
238,945 ; gross revenue (1897-98), 118.11,75,800 ; tribute, 
Bs. 1,35,000; number of jiolice, 782; number of schools, 
101, with 7043 pupils. The chief, whose title is Tatya 
Sahob Patwardhan, is a Brahman by caste. The town of 
Sangli is situated in 16* 51' N. and 74“ 36', E., on the 
river Kistna, and has a station on the Southern Mamtha 
Bailway, 1 1 miles from Mimj junction. Population ( 1 881 ), 
13,272; (1891), 14,798; municipal income (1897-98), 
Bs. 10,341. There is a high school, and state printing- 
press, issuing a monthly gazette. 

8 An ilOSAy a city of California, U.S.A., capital of 
Santa Clara county. It is situated in 37“ 20' N. and 
121* 53 W., in the beautiful Santa Clara valley, which 
lies between two of the coast mnges. It is 46 miles 
south-east of San Francisco, and at an altitude of 87 feet. 
The site is level, with broad streets well shaded with 
sem^tropical v^tation. It has excellent water-supply 
and sewerage systems. The city is upon lines of the 
Southern Pacific Bailroad, connecting it with San Fmn- 
cisco, Monterey, and other points. The Santa Clam 
valley is one of the most fertile and most productive of 
the fruit regions of California, and the chief business 
of San Jose is the treatment, handling, and marketing of 
its fruit crop. Population (1890), 18,060 ; (1900), 21,500, 
of whom 4577 were foreign-born and 810 were coloured, 
including 209 negroes. 

San da Ooata Rica, the capital of the 
republic of Costa Bica, situated in 9* 56' N. and 84* W. 


AN LUIS POTOSl 

Population (1897), 25,000. Altitude above sea-level, 3868 
feet It is connect with Port Limdn by a railway. The 
city is well laid out and paved, and has many fine build- 
ings and public gardens. It jiossesaes a national theatre, 
numerous charitable institutions, a museum, public library, 
and a number of learned societies. 

8Afl JuaJly the full name of which is San Joan 
Bautista de Puerto Bico, a city on the northern coast of 
Porto Bico, on a small and narrow island which is united 
to the mainland by the bridge of San Antonio. It is the 
political capital of Porto Bico, and is known throughout 
the country as “ El Capital.” The city was founded about 
1577 by Governor Juan Ponce do Leon. It is chiefly 
noteworthy for its fortifications and public buildings. A 
strong mediaeval wall faces the land, and steep fortified 
cliffs overlook the sea. The fine strongholds include the 
Morro at the entrance of the harbour. Forts Santa Elena 
and San German, and the citadel of ^n Cristobal, which 
overshadows the city and commands the sea front. There 
are many large and handsome public edifices, including 
all the island administration buildings, the captain- 
geneml's palace, the casa de ayuntamiento municij^ml 
(city liall), the Imrracks of Ballaja, the artillery barracks, 
and the casa blanca, which is said to have been built by 
Ponce de Leon. As building simce is scarce, the houses 
are all two or three storeys high. The streets and public 
plazas are neatly paved. The harbour is capacious and 
landlocked, except on the north. A highway running 
across the island from north to south connects San Juan 
with Ponce. The city is 2 >urely a jiolitical and social 
capital, and not a distributing or commercial centre, excc^it 
for a small surrounding local area. Population (1899), 
32,048. 

8an Luear de Barramada, a toym of the 

2 >rovinco of Cadiz, Spain, near the mouth of the Guadal- 
quivir, on the railway from Bonanza to Jerez. The town 
has an active trade in wines and agricultural 2 )roducts. 
Population (1887), 22,667 ; (1897), 23,377. The town is 
divided into two parts, Alta and Baja, the former being 
the older and crowned with the niins of a strong castle. 
Besides the old parish church, there are the palace of 
the dukes of Medina Sidonia and several convents, and in 
both church and palace there arc interesting pictures and 
works of art. There are good schools, chiefly directed by 
religious Orders. In 1898, 232 English steamers, of 
194,854 tons, entered Bonanza, the port of San Lucar. 
The chief imports were coal from England, sulphur and 
dry vegetables from France ; the exjwrts, salt, oats, wine, 
and fruit. 

8ail LuiSp a city in Brazil, and capital of the state 
of Maranh&o. It is well built, and has fine public build> 
ings and gardens, an episcopal jmlace, and thirteen churches. 
Population, 38,000. 

8ail LuISp interior town of Santiago province, Cuba, 
about 25 miles from Santiago. It is the terminus 
of the railway leading from t^t city across the Sierra 
Maestro to the thickly }K)pu]ated district of Cauto valley. 
The ix>pulation in 1899 was 5059. 

8an Luis Pstosip a state of Mexico, bounded 
on the N. by the state of Coahuila ; on the S. by those 
of Hidalgo, Queretaro, and Guanajuato; on the E. by 
Vei*a Cruz, Tamaulipas, and Nuevo Leon ; on the W. by 
Zacatecas. Area, 25,323 square miles. Population (1879), 
516,486; (1895), 568,449. The state is noted for the 
salubrity of its climat^ being high and dry on the tables 
lands, and is rich in agricultural and mineral resources. 
The Mexican National Bailway traverses the state from 
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north to ttouth, and the Mexican Central Kailway from 
east to west. The internal commerce is very exteiuive. 

^It is one of the most progressive states of the Mexican 
llepublio, and agricalture and mining are in a flourishing 
condition. Stock-raising is also extensively esurried on. 
The principal agricoltur^ products are cereals, sugar-cane, 
coffee, oranges, and tropical fruits. The value of the agri- 
cultural pi^uce of this state in 1897 was $3,834,541. 
Some of the richest silver mines in the republic are found 
in the mining district of Catorce. The value of the mineral 
poducts in 1897 was $3,105,941. The state is divided 
into thirteen districts or partidos. San Luis Potosf, the 
capital, population in 1895, 69,050, is one of the most im- 
{lortant cities of the republic. It is at an altitude of 1810 
metres above sea-level, and is noted for its fine public 
buildings and churches. It is also one of the smelting 
centres, lar^ quantities of argentiferous lead and gold-bear- 
ing ores being sent there for reduction. The chief towns 
in the state are Matehuala (13,101), Catorce (9547), Rio 
Verde (6628), Santa Marfa del Rio (6589), Cedral (6333), 
Venado (6750), Soledad Diez Gutierrez (5730). 

8 An MArlnOf the smallest 'republic in the world — 
its boundary-line measures alK)ut 18 J miles. It lies about 
the three (leaks, together known as Monte Titano, which 
terminate the Apennines towards Rimini It is enclosed 
on all sides by Italian territory, but maintains complete 
independence, and treats with Italy as one sovereign Power 
with another. During the twenty-five years 1874-99 
the population increased from 7816 to 11,000, or more 
than 40 per cent., and San Marino is now relatively the 
most thickly iiopulated country in Europe, having in 1 899, 
on an average, 443 inhabitants to the square mile. It is 
divided into eight ptirishes: Pieve (in which stands the 
Citta or town), l^rravallc, Montegiardino, Faetano, Fioren- 
tino, Chiesanuova, Doraagnano, and Aquaviva. 

Though the government is now conducted by a council of sixty, 
it was originally purely democratic, public business Wng traiusactcd 
by the ** fathers of families" at a mass meeting known as the 
^‘Arongo." This mass meeting is still held twice a year, when 
the retiring captains-regent (two in number) give ])lace to those 
newly elected. Tlie captains-regent have no executive i)ower; 
they arc merely the representatives of the council. The meetings 
of the latter are hold whenever necessary. Its debates are carri^ 
on with closed doors in the main hall of the Government palace, 
which was restored in 1894, and is a lino specimen of mediffival 
architecture. Justice is administered by a legal commissary who 
resides in the republic, and must be an Italian. Three years is 
the term of office, and it may be renewed. Like the captains- 
regent, the commissary is answerable to the great council. Two 
juages, one of appeal, reside in the kingdom of Italy, and send 
their judicial sentences to be read before the council. Capital 
punishment was abolished within the republic in 1848, and in 
1865 a penal code was promulgated. The civil legislation is 
mainly contained in the ancient statutes, but there are a few 
additional laws : a bill relating to mortgages (1854), a short 
modern code concerning hills of exchange, and some fiscal laws 
dealing with stamp duties, &c. Taxation is so slight as to be 
practi^ly non-existent, the two most imiiortant taxes being those 
of 1 per cent, (about) on countiy property and | per cent, on town 
property. The revenue ranges from 350,000 lire to 450,000 lire 
<£14,000 to £18,000). There is no public debt, but for the last 
few years of the 19th century the Budgets showed a deficit. It 
has been proposed to levy fresh taxes, but tlie council lias refused 
to vote them. San Marino possesses an array of 900 men and 80 
oificers, but the military spirit is lacking among the people, and 
it is only on high days and holidays that the troops, with their 
excellent military band, are called on for service. Attendant on 
the council is the Guardia Nobile, with picture^ue uniform. The 
earabineers must be foreigners. Trade is carried on by means of 
laige fairs, there being no railway nearer than Rimini. Among 
the exports are oxen, com, wine, and building-stone, while the 
imports include all the manufactured goods used by the inhabitonts. 
Building-stone, which is the almost only source of mineral wealth 
possesM by San Marino, is extracted around the Citta, or town, 
the central point about which is gathered the historical interest 
of the republic. Small deposits of chalk, sulphur, and iron are 
found in various places, and Valle Sant’ Anastasio is known for its 


mineral waters. Suu Marino lias a coinage ofats own, but Italian 
money is used by preference. It has hitherto retained its own 
intricate system of weights and measures, and issues a complete 
set of stamps. Public charity is widely (Hstributod, and there is 
an excellent hospital and refuge, the operating-room in which bus 
been lately furnished with modem appliances. Throe doctors and 
a qualified surgeon, all foi'cigfiers, are maintained at the oxiieiiHo 
of the State. 

The Italo-Sanmarincsc Treaty, renewed in 1896, is on the same 
basis as before the renewal. Thereby either State recognises tins 
validity of contracts by deed signed in the other, and promises 
to grant extradition for criminal (not political) offences, provideil 
that the criminal lie not a citizen of the State in which ne shall 
have taken refuge, nor have boon domiciled there for a space of 
ton years. In 1899 Sail Marino concluded a similar oxtratlition 
treaty with England. The republic exorcises its right of repre- 
seutation by consuls and char|^s d’affaii'es, having representatives 
in London, Paris, Vienna, Budaiiest, and several Ualian cities 
(Home, Naples, Ac.). 

Authouities.— Tuckeiu T/ie Republic cf San Marino. Cam- 
hridgo, 1880. — MALAt;oLA. 11 Cardinal Alberoni e la RcpuUica 
di SanMarim. Bologna, 1886.— P. dk Cazenkitvk. San Marino. 
Paris, 1887. — Fattoki 0. 11 pedazzo ere. Zanichelli, 1894. — 
Astkaudo Balms k (Ulati. Dhiouarin ddla Rcpuhlica di San 
Marino. Paris, 1899.— G winner. Die Republik Sau Marino. 
Augsburg, 1899.— Gian N INI. La Cosfiluzione di San Marino. 
Naples, 1899. La JUpuhlique de San Mafimt. Paris, 1899. “The 
Legal Aspect of San Marino,” Lav) Magazine, arid Review, 
November, 1899. Procnlnra civile della. Rep. di S. Mariad. 
Firenze, 1901. c. «.:.) 

SAII MiAII0l| a city of Central America, in the 
republic of Salvador, aliout three-quarters of a mile from 
the right bank of the Rio Grande and 107 miles east 
of the cai)ital, at an altitude of 360 feet above soa-lcveJ. 
It is the 3rd city in inqiortance as to population, having 
about 25,000 inhabitants, and is a handsome town, wdtii 
fine buildings and streets, and transacts considenibhf 
foreign trade. It is not deemed healthy, being cxjioscd 
to malarial cxlialations arising from the swamixs to t})e 
south-east. 

Sah Migruel de MA.yumo, a town in tiic 
northern ])art of the province of Bulacan, Luzon, Philippim^ 
Islands, li has a ccmjI and very healthy climate, com- 
iiiaxids a Ijeautifu) view of the surrounding country, and 
was one of the finest jwovincial towns in the Philip]nncs 
until its principal buildings were destroyed in a fire 
started by a band of thieves in 1901. Near the town 
are quarries of limestone, and the agricultural lands in 
its vicinity produce rice, sugar-cane, Indian corn, and 
cotton in abundance. Cotton fabrics are woven in con- 
siderable quantity by the women; and there are a few 
good cabinet workers, who utilize the bciautiful hard woods 
of the ncighlHiiiring forests in tJieii work. The principal 
language is Tagalog. Population, 20,000. 

8An MiniAtOy a town and episcot>ai see of the 
jjrovince of Florence, Tuscany, Italy, 21 miles west by 
south of Florcjncc by the railway to Pisa. Its cathedral 
dates from the lOth century. It manufactures glass, olivi; 
oil, leather, and hats. It is notable as the cradle of the 
Bonaj)arte family. Population (1881), 7271 ; (1899), 
about 8000. 

Setn PAblOy a town in the southern part of the 
province of Logumi, Luzon, Philippine Islands. Its 
engage in agriculture — rice, abaci, and copra being tin* 
princii)al crops raised. The language is Tagalog. l^opii 
lation, 19,000. 

SAII ROIWA^ famous seaside resort of tlic^ fnovjia e 
of Porto Maurirao, Liguria, Italy, on the co*xst of the west 
Riviera, 84 miles by rail south-west of Genoa and .12 cast- 
north-east of Nice. It has come into increased rejuite 
since the stay there in 1887-88 of the German Emi)eror 
Frederick III. In 1898-99 the visitors numWed 21,850. 
A new casino was ojjencd in 1888. There is a meteoro- 
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logical obaenratoiy. Flowers, especially i-oses and carna- 
tions, are extensively grown for export. Olives, lemons, 
and palms are aJso reiu^. The port is sl^low, despite 
dredging in 1896-97, and exposed to east winds. Popula- 
tion (1881), 14,002; (official estimate, 1897), 19,636. 

fiUtn RCKfllOf A town of the jirovince of Cadiz, 
K^iain, near the northern shore of the bay of Algeciras, 
with a station on the railway to that place. The country 
around San Roque is hilly and watered by the river 
Guadarrunque and Hie Guadiaro to the north. The 
neighbourhood produces wheat, wine, fruit, olives, oranges, 
cork, and the local industries are alcohol, liqueurs, starch, 
flour, tanneries The town looks clean and modern. Its 
streets are steep, and from the heights there is a splendid 
view of the bay and straits. The fortifleations were razed 
after the War of Independence against Najioleon I. Popu- 
lation (1887), 8792; (1897), 7809. 

Sdill SAlVAClOry a city in Central America and 
the capital of the republic of Salvador, in the valley 
of Las Hamacas, on the river Acelhuatc, in 13“ 45' N. 
and 80“ 8' W., at an altitude of 2115 feet above sea- 
level. Population (1892), 30,000. It was founded by 
Jorge de Alvarado in 1528 at a spot a short distance 
from the present site, to which it w’as transferred in 1539. 
From 1834 to 1839 it was the capital of the republic. 
Then for a year the chief town w'as San Vicente. Since 
1840 it has remained the capital. Besides all the offices of 
government, the city has a university, an academy of 
science and belles-lettres, a national library, an astronomical 
observatory, a museum, botanical garden, a national insti- 
tute, polytechnic school, the Kosales hospital, an asylum 
and poorhouse, orphanage, «lcc. Considerable commerce 
and manufactures oi'e carried on. The city lias in the 
jKist often suffered from earthquakes ; but a stylo of build- 
ing has been adopted with a view to preventing serious 
damage to the structnroa The railway connecting the 
capital with the port of Acajutala on the Pacific was 
o|)cncd to trafilc on 1 9th March 1900. 

San Salvador Island. Bee Bahamas. 

San Sobasfclanf Cxapital of the province of 
Guipuzcoo, Spain, the summer re.sidonce of the court 
since 1886. The influx of visitors, attracted by the 
]>resencc of the court, and by the prolonged local festivi- 
ties, the bull-fights, the handsome casino and gambling- 
rooms, increases the permanent |K>pulation by about twelve 
thousand to fifteen thousand. Fixed population, 21,355 
in 1877; 35,976 in 1897. Until very modern times, 
San Seb^tian was a walled and fortified towm. On the 
hill still stand the castle of La Mota and the batteries 
and redoubts of both slopes of Monte Urgull. The 
bull-ring, in Moorish style, will hold 10,000. The new 
town of San Sebastian begins at the Alameda boulevard 
on the site of the old fortifications, and occupies the 
greater part of the peninsula Hiat lies between the river 
Urumea and the Bay of La Concha. In the new town 
a fine church and markets have been built since 1895, 
and a Jesuit college and chapel. On the opposite side of 
Concha Bay, on the brow of a hill, stands the Queen’s 
summer palace of Miramar in well laid-out gix)unds. The 
]ialace is not remarkable for its architecture, being a 
chMet-like irregular building, which, however, cost more 
than j£85,000. In few Spanish towns lias more been 
done to improve public education and with better results 
than in San Sebastian. The industries of the town have 
developed, and there are many breweries, saw and flour 
mills, manufactures of preserves, soap, candles, glass, 
IMiper, especially in the busy suburb that has sprung up 
on the right bank of the Urumea, connected with San 


Sebastian by a fine stone bridge and a wooden bridge. 

The fisheries are important 

Sftntfll AnSf a city of Salvador and capital of the* ' s. 
department of the same name, about 50 miles north-east 
of the city of San Salvador, and at an elevation of 2098 
feet above sea-level. It is a finely built city, the largest 
in Salvador, its population being about 33,000. Santa 
Ana has a number of fine public buildings, ^e municipal 
palace, barracks, hospital, public market, being the most 
noteworthy. The city is well supplied with water, and 
has wide and well-paved streets. It was connect^ in 
1899 by a telegraph line with the capital, and the railway 
between the two cities was opened to traffic on 19th 
March 1900. An institute has also been founded. 

Smite Atiaf a city of Califomia, U.S.A., capital 
of Orange county. It is in the southern part of the 
state, 33 miles south-east of Los Angeles, on the Southern 
Califomia and the Southern Pacific railways, at an alti- 
tude of 135 feet. It is in the orange, lemon, and wine- 
region of southern California, and its industries are con- 
nected with the handling and transportation of these* 
products. Population (1890), 3628; (1900), 4933, of 
whom 506 were foreign-born. 

Sftnte Barbftra, a city of California, U.B.A.,. 
capital of Santa Barbara county. It is on the coast, in 
the southern ])art of the state, at the southern foot of 
the Santa Inez Mountains, and is reached by a branch 
of the Southern Pacific llailroad. On account of its* 
mild and equable climate, it has become a well-known 
winter resort. The Sitfinish mission, founded in 1786, 
is near the city, and is still well preserved. Population 
(1890), 5864; (1900), 6587, of whom 1143 w^ere foreign- 
born and 269 coloured. 

Sflillte CAthftrlnftf an Atlantic state of Brazil^ 
between 26“ 30' and 29“ 18' S. and 48“ 18' and 54“ 

12' W. Area, 27,434 square miles. Population in 1890^ 
283,770; in 1900, estimated at 320,000. It is bounded 
on the N. by ParanA, on the W. by the Argentine republic, 
on the S. by Rio Grande do Sul, and on the E. by the 
Atlantic. Coal, 11*00, silver, gold, and petroleum are found 
in the state, but very little is extracted. The capital, 
Desterro, officially called Florianopolis, has a })opulatioii: 
of about 25,000. Its trade is effected through the port of 
Sao Francisco. Amongst other towns are Lages, Laguna, 

SAo Francisco, San JosA, and Tubarao. 

SemtSi OlftrAi the capital of Santa Clara province, 
Cuba, an old town in the interior, founded in 1689. It 
is surrounded by fertile plains cultivated in cane, which are 
interspersed with many picturesejne hills, and is the eastern 
terminus of the railway system from Havana. Population 
(1899), 13,763. 

Sante CruZy a city of California, U.S.A., capital 
of Santa Cruz county. It is on the north side of Monterey 
Bay, and on a branch of the Southern Pacific Railroad, 

75 miles south of San Francisco. It is a popular seaside 
resort. The city has asphalt pavements, water-works, a 
sewerage system, and several large hotela It is built on 
the site of the old Santa Craz mission, founded in 1791. 
Population (1890), 6596; (1900), 6669, of whom 1123 
were foreign-born, and 189 were coloured. 

Santa F69 a x)rovince in the centre of the Argentiner 
republic, bounded on the N. by the territory of Chaco, 
on the S. by Buenos Aires, on the E. by Entre 
Rios and Corrientes, and on the W. by Cordoba and 
Santiago del Estero. Official area at the census of 1895, 
50,916 square miles. Population (1869), 89,117 ; (1895), 
397,188, or an increase of 3467 per thousand. The 
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province is divided into 18 dei)artnients. In 1895 there 
were 19,809 farms, 3,688,118 acres planted in cereals, 
,2,315,007 head of cattle, 422,101 horses, 1,988,777 sheep. 
Santa F^, the capital, stands near the junction of the Salada 
with the Parand, 299 miles north-west of Buenos Aires by 
rail. The town has quite a modem api)earance, and the 
lK)pulation (24,755) has more than doubled. There is a 
normal school for teachers. Three tramways run through 
the city. The building of small trading vessels is one of 
the chief industries. 

Santa a city of Now Mexico, IT.S.A., capital 
of Santa F4 county and of the Territory. It is situated 
in 35* 42' N. and 105* 57' W., on a plain at the west base 
of the Sangre de Cristo range, north of the centre of the 
Territory, at an altitude of 6954 feet. The site is nearly 
level, with a gentle slope to the west, but the town is very 
irregular in plan, having been laid out centuries ago by the 
Spaniards, and having undergone little change since it 
came within the United States. It is the meeting-point 
of a branch of the Atchison, To^^eka, and Santa F4 and of 
the Denver and Rio Grande railways, but being off the 
direct line of travel and traffic, it has made no j)rogress. 
Population (1890), 6185 ; (1900), 5603, of whom 256 were 
foreign-born. 

Sstntft MarlAf a town of the province of Caserta, 
Campania, Italy, 4 miles west of Caserbi, occupying the 
site of the ancient Capua. It has a cathedral (restored) 
and a technical school. Glass, bricks, ro]>es, and leather 
arc manufactured. Population (1881), 17,896; (1900), 
about 20,000. 

Sftlltft Msiurdrf See Gb££C£ (Ionian Islands). 

Sftntftndery a province on the north coast of 
Spain. Area, 2113 square miles. Population in 1887, 
241,274, and 263,673 in 1897. The average of births 
is 3 ‘63 per cent., that of deaths 3-02, and the proportion 
of illegitimate births 4 '60 i^or cent. The province is 
traversed by several railways, and ]X)sscsses Ixjsides many 
good state, ])rovincial, and municipal road.s, and several 
narrow'-gauge mining railways. Tlie industries, up to the 
-eve of the loss of the islands of Cuba and Puerto Rico 
in tho Spanish - American war in 1808, had steadily 
increased, except tho glass and crystiil factories, which 
xlocaycd rajndly from 1886, Beer is brewed in largo 
quantity. Salt and tinned fish are extensively prepared 
for export Tho export and coasting trade is chiefly 
carried on through tho i)orts of Santander, Suances, 
Santofia, and Castro Urdiales. A hardy race of seamen 
mans the fishing fleet at these four jwrts and many 
small places along tho coast, and there are nunujrous 
industries connect^ with the fisheries. The isjoido have 
shown considerable energy in agriculture, sylviculture, and 
mining, but have been greatly assisted by foreign capital 
and enterprise. 

In 1897 wheat was grown on 11,272 acres, rye, barley, oats, 
maize, on 42,957, pod miit on 4500, vino on 3000. Live stock 
is both abundant and valuable, es])e(;ially in the highlands of 
Santander. In 1897 there were 516,089 hearl registered, including 
5877 horses, 1092 mules, 2228 asses, 193,392 cattle, 178,549 sheep, 
65,937 goats, 69 514 pigs. Tho mining interests are important, 
and were much developed in the last decade of tho 19th century. 
Thirty-five zinc, 1 graphite, 81 iron, 1 lignite, and 1 salt mines 
are worked. These romes give employment to 4773 hands, and 
the output in 1898 was 84,416 tons of zinc, 756,165 tons of iron- 
ore, 852 tons of lignite, 356 tons of lead (from the zinc mines), and 
180 tons of salt. The production of calamine was 33,484 tons, 
valued at £46,034. chiefly at Keocin ; and the Castro Urdiales mines 
^one produced 188,840 tons of iron-ore. 

Sftntendor^ capital of the above province and 
one of the most mportant ports of the peninsula. It 
is the terminus of the railway from Madrid and Palencia, 
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and of tho Bilbao-Santauder coast line and several pro- 
vincial and mining linos. Population, 42,725 in 1887 ; 
50,640 in 1897. The industries, the trade and fisheries 
of Santander are prosperous and important. Tho i)rimai 7 
schools, schools for training teachers, tho institute, tho 
nautical school, arc numerously attended. There is a 
tobacco factory, whore 1800 w'omen are employed. Among 
the modern improvements of the town are its town-hall, 
theatre, markets, barracks, buU-ring, clubs, civil and mili- 
tary governors* residences, custom house, hospitals. Many 
of the houses on the bay front and public buildings have 
been restored since the catastrophe of 3rd November 1893, 
wdion tho steamer Cabo MachichxKOy laden with 1700 cases 
of dynamite, blew up near tho quay. The port of San- 
tander is very important. The dredging of the harlwur 
is satisfactory, and tho water in tho channel right up to 
the quays is deej) enough to allow hoavy-draught vessels 
to come alongside at almost any state of the tide. In 
1898, 222 British vessels entered with cargoes valued 
at j£264,425, and 222 cleared with cargoes valued at 
£173,682. The vessels of other countries that entered 
were : 80 French, 39 Swedish and Norwegian, 3 Dutch, 
and 1176 Spanish, the majority of the last being coasters. 
Tho iron-ore trade is steadily inercasing, tlie t^xi»orts 
having been 332,974 t>ous in 1897 and 406,996 tons 
in 1898, of which 265,549 tons went to the United 
Kingdom. 

Sa.ntsir0nf1, a <;ity of Portugal, capital of ilie 
district Santarem, crowning a height above the right bank 
of the Tagus, 44 miles north-east of Lisbon. Ik' tween 
the foot of the hill and the river is tho suburban jx)rt of 
Ribeira de Santarem, where the Tagus is crossed by a fine 
bridge. The town is still surrounded by walls, pierced by 
eight gates. Poijulation (1900), 8704. 

The district of Santakkm has an area of 2649 square 
miles. Population (1890), 254,844; (1900), 283,676, or 
107 to the square mile. It consists in great j>art of the 
fertile valley of the Tagus. 

SftntA ROSOy a city of California, U.S.A., capital 
of Sonoma county. It is 51 milcvs north of San Francisco, 
on the California North-Western and tho Southern Pacifl<! 
railways, among the Cosist ranges, at an altitude of 181 
feet. The city is regularly laid out on a level site, and 
has broad well-shaded streets, and an excellent wat(‘i- 
supply. Situated in a region admirably adai)ted foi* fruit 
and grain, its industries in great mcasui’c consist in tlie 
handling of these i>roduct3. It has flour-mills and fruit 
canning and drying works. It is the site of Pacific 
Methodist College, oixjncd in 1861. This had in 1899 a 
faculty of 7 teachers and was attended by 42 students. 
Population (1890), 5220; (1900), 6673, of whom 1029 
were foreign-born and 1 40 wore coloured. 

SSintlAflrOi capital of Chile, and also of tho province 
and department of tlic same name, in 33" 26' 26" 8. 
and 70* 38" 15" W. ; mean altitude above sea -level, 
1 600 feet Population (1 895), 256,4 1 3 ; (1 900), 269,886. 
The mean sunimor tomjKjratiiro is 67" F., the mean winter 
temperature 47*, that for the whole year 57". The 
maximum recorded yearly rainfall is given as 25J, inches, 
tho minimum 4 inches. The city is divided into 10 
circumscriptions, and 3 municijialities, which form tb<* 
muntcipilidad, Ikisides the Government buildings, the 
city hftw 17 charitabl(! institutions, in w'hich are in 
eluded a lying -in hospital, an orjdian asylum, lunatic 
asylum, jjoorhousc, <fec. Among its educational establish- 
ments mention should be made of the university , the 
medical school, the national institute, the military school, 
the agricultural school, conservatory of music, schools of 
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painting and scolpture, of mining, normal scbook for 
both sexes, deaf and dumb schools, and professional 
schools for girls. It has also an astronomical observatory, 
and a museum of natural history, a zoological garden, 
and a national library. Eight large daily papers are 
published, which have a circulation of over 50,000 copies, 
and about 26 literary, artistic, economic, scientific, and 
other periodicals. There are some 10 literary, scientific, 
and otlicr societies in the city, and 9 clubs. Since 1892 
Santiago has a superior council of public hygiene, and 
an institute of hygiene, with bacteriological laboratory, a 
museum, <kc, 

8Antl0,gOf or Santiago dk Compostela, a town 
of Spain, province of Corunna, on the Sar, with a station 
on the Carril Hallway. Population, 16,223 in 1887, and 
in 1897, 24,335. In the neighbourhood are pastures 
and fertile valleys that produce much corn, hemj), maize, 
and fruit. The local industries are distilleries, breweries, 
soap, chocolate, matches, crystal, linen, and pa})er. 
Santiago is still the seat of a university. There are also a 
veterinary school, an institute founded in 1501, a high 
normal school, excellent primary schools for both sexes, 
and a seminary. The library of the university contains 
60,000 volumes and several hundred MSS., many valu- 
able and one dating from 788 A.n. The triwn has several 
hospitals and refuges, which are open to the pilgrims, still 
numerous, who flock to the shrine of the patron saint 
of Spain. 

SemtiftSO do OubBf the cajutal of the province 
of Santiago, Cuba, situated at the north-eastern end of 
a capacious harbour indenting the straight south coast of 
the eastern end of Cuba. It is second only to Havana in 
IK)pulation, and equals it in strategic and [)olitical import- 
ance. It was founded in 1514 by Lieutenant-Governor 
Diogo Yalasquez, and it was made the capital of Cuba in 
the place of Haracoa a few years later. It continued to be 
the capital during the first century of Spanish occupa- 
tion, and from it were fitted out most of the expeditions, 
including tlrnt of Cortez, which explored Spanish North 
America. The city is very antique and dilapidated in 
appearance, and is surrounded by a barren, mountainous 
country. Extensive iron and manganese mines in the 
vicinity give material support to the {K)pulation. Much 
trade from the interior flows into the city through a gap 
in the mountains to the northward, through which extends 
a short railway. Extensive commerce is maintained with 
the remainder of Cuba by coasting vessels, and there are 
steamer connexions with New York and Europe, The 
harbour is completely landlocked and easily defensible, 
entrance being gained through a [)assage liardly wide 
enough for vessels to pass, which oi)ens out into a bay 
sufficient in area to float the navies of the w^orld. It 
is noted for many historical events connected with the 
early settlement of Cuba, and the various insurrections. 
On 3rd July 1898, during the Spanish-American war, the 
Spanish fleet issued from this harbour and, in the attempt 
to ^escape, was destroyed by the blockading American 
squadron. The surrender of the town to the American 
army took place a fortnight later. Population (1899), 
43,090. 

Santlaiiro de Las Va«^ an interior town 
of Havana province, Cuba. Population (1899), 7151. 

Santlpuri a town of British India, in the Nadia 
district of Bengal, situated on the left bank of the 
Hooghly, with a railway station, 55 miles north of Calcutta. 
It is a site of an old commerci^ factory, and still a centre 
of the weaving trade. There is a municipal high school. 
Population (1881), 29,687; (1891), 30,437. 


SMitisyp OhArtSSf (1834 ), English vocal- 

ist, son of an organist at Liver^l, was b<»ii 28w February 
1834. He was given a thorough musical education, and ^ 
having determine to adopt the career of a singer he went 
in 1855 to Milan and studied under Qaetano Nava. He 
a fine baritone voice, and while in Itcdy he b^an 
singing small parts in opera. In 1857 he returned to 
^ndon, and on 16th November made his first appearance 
in the part of Adam in TAe Creation, at St Martin’s Hall. 
In 1858, after appearing in January in The CrecUum, he 
sang the title-part in Mijah in March, both at Ihceter 
Hall ; and his future was now assured. In 1859 he sang at 
Covent Garden as Hoel in the ojpera Dvnorcih^ and in 1862 
he successfully appeared in Italian opera in II Trovatwe. 
He was then engaged by Mapleson for Her Majesty’s, and 
his regular connexion with the English operatic stage only 
ceased in 1870, when he sang as Vanderdecken in The 
Flying Dutchman. His last appearance in opera was in 
the same part, with the Carl Hosa Company at the 
Lyceum Theatre in 1876. Meanwhile, in 1861 he sang 
Elijah at the Birmingham Festival, and in 1862 was 
engaged for the Handel Festival at the Crystal Palace. 
From that time ho w’as recognized as the first of English 
baritones, the wonderful conviction which he threw into 
his singing and his dramatic fire and religious fervour 
being sijocially noteworthy. At the musical festivals and 
on the concert stage his success was immense. In 
such songs as ‘‘To Anthea,” “Simon the Cellarer,” or 
“Maid of Athens,” he was unapproachable, and hia 
oratorio singing carried on the finest traditions of hia 
art. In 1858 Santley married Gertrude Kemble, and 
their daughter, Edith Santley, had a great success as a 
concert singer. 

SCilltOSf a city and port of southern Brazil, in the 
state of S3.0 Paulo, 34 miles from the capital of Sfio Paulo 
by rail Population (1900), 41,000. It is the principal 
port of shipment of Brazilian cofiec, the total export for 
1899 being 364,928,493 kilogrammes, valued at about 
£8,275,000. In 1900, 5,849,114 bags of 60 kilogrammes 
each (valued at about £9,000,000) were exported ; and in 
1896, 4,157,971 bags. In 1900, 699 ships, of 869,718 
tons, entered and about the same number cleared at the 
liort of Santos. 

Santo Dominffo. See Hayti. 

8a6n0y Hauto-f a department of eastern France, 
resting on the southern end of the Vosges. 

Area, 2075 square miles. The ]>opulation, 280,856 in 1891, had 
decreased to 265,179 in 1901. The births in 1899 were 5773, of 
which 494 were illegitimate ; deaths, 5809 ; marriages, 2038. 
There were in 1896 1061 schools, with 44,000 pupils, 1 j^er cent, of 
the population being illiterate. The land under cultivation in 1896 
was 1,210,800 acres ; 577,080 acres being plough-land and 19,760' 
acres vineyards. The department in 1 899 grew wheat to the value 
of £692,000 ; rye, £80,000 ; oats, £440,000 ; potatoes, £380,000. 
The vintage of 1899 was valued at £108,000. The live stock 
(1899) included 22,730 horses, 155,800 rattle, 71,540 sheep, and 
65,480 pigs. Mining in 1808 produced 217,000 metric tons of coal, 
9000 tons of lignite, 1760 tons of iron, and 6872 tons of rock-salt. 
Tlie industry in metals yielded 1209 tons of cast-iron, 188 tons of 
iron, and 1280 tons of steel. There are also extensive indnstriea 
in textiles, glass, and distillation. Vesoul, the capital, had ia 
1901, 9704 inhabitants. 

8a6n0«0t">Lolr0| a department in east central 
France, traversed by the mountains of Morvan and Charo- 
lais, and watered by the SaOne and the Loire. 

Area, 3381 square miles. The population, 619,528 in 1891, 
numbered 616,889 in 1901. The hirtns in 1899 were 14,099, of 
which 655 were illegitimate ; deaths, 12,072 ; marriages, 5005. The* 
schools, primary grade, numbered (1896) 1889, with 104,000 pupils^ 
2 per cent, of the population being illiterate. Out of 1,962,415 acre» 
of land cultivated in 1896, 1,084,980 acres were arable, and 61,750 
were in vines, a wide area of the department being in pasture. A 



SAO P A U L O — S A R A N S K 415 


u'heat'growing country, Sadne-et-Loiro produced in 1899 wheat 
valued at £1,470,000; rye, £96,000; oats, £206,000; maize, 
£282,000; mangold -wurzel, £108,000; potatoes, in which this 
^ department ranks prominently, £846,000. Its vintage in 1899 was 
valued at £888,000 ; its crop of colza, £82,000 ; its rape, £8800 ; 
beetroot, £11,200. While its agricultural value is very consider- 
able, the department is not less noted for its live stock, which in 
1899 included 26,830 horses, 862,930 cattle, 126,770 sheep, 223,710 
pigs, and 88,190 fpvLta, The mineral basin of the Sadiie and Loire 
(Antun, Oreuzot) is one of the most important in Franco, and pro- 
duced in 1898 2,096,000 metric tons of coal, 125,000 tons of iron, 
9000 tons of manganese and other metals, and 142,000 tons of 
various substahees. Greuzot is the chief centre in France of the 
metallurgical industry, and turned out in 1898 105,000 metric 
tons of cast-iron, 47,000 tons of iron, and 112,300 tons of steel, of 
the value of £2,500,000, the workmen employed numbering over 
11,000. There are important glass manufactures in the arrondissc- 
ment of Autuii. Distillation produced 44,000 gallons of alcohol. 
Macon, the capital, had in 1901, 18,928 inhabitants ; ChMon-sur- 
Sadne, 29,058 ; and Greuzot, 30,175. 

sao Paulo, an Atlantic state of Drazil, between 
19* 54' And 25* 15' S. and 44“ G' and 53“ 28' W. ; 
coast line 373 miles. It is bounded on the N. by Minas 
Geraos, Goyaz, and Matto Grosso ; on the W. and N. by 
Goyaz ; on the S. by Parana ; ainl on the E. by Rio do 
Janeiro and the Atlantic. Area, 112,330 square miles. 
Population (1 890), 1,384,753. There is a large and constant 
immigration from Europe, and it is estimated that in 1898 
there wore about 500,000 Italians in the state. The 
capital, Sao Paulo, ha^ a ]) 0 ])ulation of about 270,000; 
other towns, Santos (41,000), SorocalK) (14,000), 
Parahybuna (11,000), Piracicaba (11,000), Itii (11,000), 
Iguape (10,000), Botucato (7000), Cacondo, Braganza 
and Cacapava, Franca and Sdo Scl>astiao, each with about 
5000. There are over 100 towns in the state. In 1900 
there were in operation over 2000 miles of railway. It 
is the greatest cotfee-producing region in the ■world, and 
manufactures cottons and hour. 

8&0 Thom4| or St Thomas, an island in the 
Gulf of Guinea, lying immediately north of the equator 
and belonging to Portugal. Along with the neighbouring 
island of Priiici|X3 (Prince's Island), it forms the province 
of St Tliomas (in Portuguese tSdo Thom^), During the 
dry season (June to September) the temperature ranges in 
the lower parts between 66*2" and 80*6“ F., and in the 
higher parts between 57 *2’’ and 68“; in the rainy season 
it ranges between 09*8° and 89*6“ in the lower parts, and 
between G4'4" and 80’6" in tlie higher parts. On Coffee 
Mount (2265 feet) the mean of ten years was 68-9“, 
the maximum 90*5“, and the minimum 47 *3“. Area, 318 
square miles. Population (1895), 22,000. The natural 
products of the island embrace oranges, lemons, figs, 
mangoes, and in the lower-lying districts the vine, pine- 
apple, guava, and banana; and the principal cultivated 
products ai’e cocoa, coffee, and cinchona. ■\'^anilla, india- 
rubber, balsam, cinnamon, canqdior, cocoa, and kola-nut 
are ali^ produced. The total trade of the province in- 
creased in value from £318,000 in 1888 to £933,900 in 
1898; £564,250 being for exports, namely, £234,000 for 
cocoa, £131,350 for coffee. In 1900 the imports from 
Portugal were valued at £692,000, and the exports to the 
same country at £186,310. But the export of cocoa alone 
to all countries amounted to £587,100 in 1900, and 2405 
tons of coffee in all were sent out of the island. The 
imports coming next in value are cocoa-nut, cinchona, 
arrowroot, palm oil, bamboo, balsam, kola-nuts, manioc 
flour, fruit, timber, pepper, and oil-seeds. Cocoa is the 
principal product of Princiixj. The total trade in 1899 
was valued at £1,188,888. 

Sftppora« — ^Tho official capital of the island of 
Yezo, Japan, situated in 43“ 04' N. and 141* 21' E. 
It has a population of 37,482. It was chosen in 1870, 


and owed its prosperity at the outset chiefly to the public 
institutions established there by the Japanese Government 
in connexion with the colonization bureau, which had for 
its object the development of Yezo's resources. It is now 
a garrison town, being the headquarters of the 7tli 
division. It has an agricultural coUego, a museum, saw- 
mills, flour-mills, a brewery, and hemp and flax factories. 

Saraccoi Giuseppe (1821 ), Italian 

I>olitician and financier, and knight of the Annunziata, 
was born at Bistagno on 9tli October 1821, and, after 
qualifying as an advocate, entered the subalpine Parlia- 
ment in 1849. A supporter of Cavour until the latter's 
death, he afterwards joined the i>arty of Hattazzi, and 
bc^camo secretary-general of public works in the Rattazzi 
Cabinet of 1862. In 1864 he was ap{)ointed, by Sella, 
secretary - general of finaiK^o, and after being created 
senator in 1865, acquired considerable fame as a financial 
authority. In 1879 he succeeded in postponing the total 
alK)litiou of the grist tiix, and was throughout a fierce 
o]>}X)nent of Magliani’s loose financial administration. 
Selected by Dei)rctis as minister of ])ublic w'orks in 
1887, and again by Crispi for the same office in 1893, he 
contrived, by careful management, to mitigate the worst 
consequencas of Depretis’s corruptly extravagant jiclicy, 
and introduced a sounder system of government partici- 
]>atioii in public works. In Novemlicr 1898 he w as elected 
l»resident of the senate, and in June 1900 succeeded in 
forming a “Cabinet of pacification” after the Obstruc- 
tionist crisis whicli had caused the dowuifall of General 
Pelloux. His term of office was clouded by the assassina- 
tion of King Huinlxjrt (29th July 1900), and his adminis- 
tration was brought to an end in February 1901 by a 
vote of the ChaTnlx)r coiuhunnatory of his ambiguous 
attitude towards a great dock strike at Genoa. After 
his fall he resumed his functions as jiresident of the 
senate. He received the supremo honour of the knight- 
hood the Annunziata from King Humbert in 1898. 

a district of British India, in the Patna 
division of Bengal. Area, 2653 square miles. Pojmlatiou 
(1881), 2,297,666; (1891), 2,467,477. The average 
density, 930 jier square mile, is the highest rate for all 
India. Ckssifiod by religion, in 1891 ITindus numbered 
2,174,734; Mahommedans, 290,980; Christians, 278, of 
whom 178 w^ere Eurojieans; “others,” 1485. In 1901 
the population was 2,361,079, showing a decrease of 
4 per cent., compared "with an increase of 7 ]>er cent, in 
the previous decade. The land it? venue and rates in 
1897-98 wore Rs. 1 5,89,076 ; number of }M)lico, 565; boys 
at school (1896-97), 21,800, Ixiing 12*8 jxjr cent, of the 
male population of school-going ago, compared with 
28 per cent, for the province generally ; registered death- 
rate (1897), 31*55 ijer thousand. The principal industry 
is indigo. There are altogether 42 factories and out- 
works, with an English capital of £150,000, employing 
21,000 persons, and producing 4000 maunds, valued at 
R8.7,00,000. Opium also is largiily cultivated. Hdran 
is expo^ to the two calamities of drought and flood. 
It suffered from the famine of 1874, and again in 1896-99. 
An irrigation scheme from tlic river Gandak, started in 
1878, proved a failure, after a capital exjK'ndituro of 
Ils.7,00,000. The Bengal North-Western Railway runs 
through the south of the district. The administrative 
headquarters arc at Chapra. 

SArfltnsky a district town of Russia, in tlic govern- 
ment and 88 miles north of the town of l^cnza, on thtJ 
railway from Moscow to Kazafi. Its chief factories are 
steam flour-mills, oil-mills, tobacco and rojic-works, and 
tanneries. A brisk trade is carried on in corn and hemp. 
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tallow, spirits, leather, and hemp>seed oil The town was 
found^ early in the 17th century, when it was a small 
fort erected against the invasions of Bashkirs. In 1897 
it had a popidation of 13,743. 

SftrApulf a district town of Itussia, in the govern- 
ment and 388 miles south-east of the town of Vyatka, on the 
right bank of the river Kama This town, the population 
of which numbered 21,395 in 1897, is an important 
centre for tlic manufacture of boots, shoes, and gloves ; no 
less than 450,000 pairs of boots arc made per annum and 
mostly ex|K>rt^ to Siberia, the Caucasus, and Turkestan. 

It has also many tanneries, hax mills, distilleries, iron- 
works, and rofie - works, and is at the same time an 
important port; more than 1000 boats clear every year, 
and the movement of the ijort is 57,500 tons imported, 
and 32,500 tons, chiefly corn and timber, exported. 
Tliere are gymnasia for boys and girls, a lace-making 
school, a municipal library, and a hospital maintained by 
the local government. 


SArAtOfPp a government of south-east llussia, on 
the right bank of the Lower Volga, with an area of 32,624 
square miles, and a domiciled iwpulation which numbered 
2,113,077 in 1882 and 2,419,884 in 1897. The density 
in the different districts in 1897 varied from 55 to 107 
inhabitants per square mile, and the urban }X)pu1ation 
amounted to 319,918; the female iiopulation numbered 
1,230,957. There are a few Germans, but nearly all the 
inhabitants are Russians; 83 i)er cent, belong to the 
Ortliodox Church, 5 per cent, are Nonconformists, 6 |X5r 
cent. Lutherans, and 2 ]x;r cent Catholics. The govern- 
ment is divided into ten districts, the chief towns of which 
are Saratoff (see below), Atkarsk (9750), Balashoff (12,166), 
Kamyshin (15,934), Khvalynsk (15,455), Kuznetsk 
(20,555), Potrovsk (13,212), Serdobsk (12,721), Tsaritsyn 
(55,967), and Volsk (27,039). Education makes some 
progress ; the numVjer of young men taken into the military 
service in 1897 who could read was 40 [Kjr cent, of the 
total number taken, as against 21 ]:)er cent, in 1874. The 
projwrtion of women, however, who know how to read and 
write continues to remain very small. In 1898 primary 
schools were attended by 56,180 boys and 22,870 girls. 
Of the total area (19,956,000 acres), 52 jKjr cent, belonged 
to the peasants in 1896, 38 ])er cent, to private landowners, 
5 per cent, to the Crown, and 5 jjer cent, to the Im|>erial 
family and the municipal authorities. These figures, how- 
ever, arc rapidly altering, as the peasants constantly buy 
considerable quantities of land. No less than 58 jx^r cent, 
of the total area, that is, 11,510,000 acres, is under fields, 
19 per cent, under meadows and pasture, and 13 per cent. 
(490,000 acres) under woods, while 10 per cent is un- 
availablo for culture. Green crops are now being culti- 
vated more widely, both on the private estates and among 
the peasants. A^culture suffers, however, very much 
from droughts, and the attacks of marmots, mice, and 
insects, and consequently the yield varies from 3,200,000 
cwt. to 11,550,000 cwt in different years. The average 
yield in 1895-99 was 6,524,000 cwt. of wheat, 14,797,000 
cwt of rye, 5,181,000 cwt. of oats, 357,000 cwt 
of barley — for all cereal crops, 30,065,000 cwt; also 
4,198,000 cwt of ix)tatoes. The field culture of melons 
and sunflowers is very widely spread, as also is gardening. 
Cattle-breeding is on the decline; in 1897 there were 
535,660 horses, 792,710 homed cattle, 1,199,430 sheep, 
and 116,750 swine. On the other hand, the export trade 
in poultry, especially geese, has developed greatly. In 
1897 the factories employed 25,165 workers, their a^^e- 
gate returns being about 34,400,000 roubles. They mainly 
comprise steam flour-mills, oil-works, distilleries, timber 
mills, tanneries, and fur-dressing works. Weaving, the 
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fabrication of agricultural machinery and pottery, boot- 
making, and a great variety of other trades are widely 
spread in the villages as domestic industries. The fairs of 
the province have lost much of their importance ; that at 
^kovo, however, in the district of Serdobsk, has held 
its own, especially as regards trade in cattle and animal 
products. The province is well provided with railways 
(862 miles in 1900). 

Sarataffp the capital of the above government, 
on the right bank of the Volga, 532 miles by rail south- 
east of Moscow, and on the railway from Ryazan to the 
Urals. Its ix>pulation increased from 86,000 in 1870 to 
137,109 in 1897. The city is one of the best built in 
the provinces. Its factories occupy 3800 workers, and 
show an aggregate yearly return of 8,400,000 roubles. 
They chiefly comprise flour-mills, iron-\rorks, oil-works, 
works for the manufacture of railway plant, and tobacco 
factories. Saratoff is a very important centre for the 
trade of eastern Russia. Its port shows an annual move- 
ment of 3400 vessels entered and cleared ; 125,000 tons 
of (mainly) com and flour are sent up the Volga every 
year, and 557,000 tons, chiefly of naphtha, by rail. In 
1896 there were 96 primary schools, with 10,570 pupils, 
wweral technical schools, and Radischeff’s museum, which 
is one of the richest in pictures, sculptures, and archao- 
logical collections in the provinces. The theatre is also 
one of the l>est in provincial Russia. Saratoff is the 
seat of several scientific societies, and publishes five news- 
l>apcrs. (r, A. K.) 

Saratoipa SprinSSp a village of Saratoga 
county, New York, U.S.A. It is situated in 43® 05' N. 
and 73" 47' W., in the southern foothills of the Adi- 
rondack mountains, in the eastern part of the state, at 
an altitude of 323 feet. The village has a fine water- 
supply from mountain springs. It is reached by three 
raUways, the Delaware and Hudson, the Adirondack, and 
the Fitchburg. Saratoga is one of the best-known and 
most fashionable of American summer resorts. There 
are about forty springs, which differ widely in the con- 
stituents of their waters. The city contains many large 
hotels, boarding-houses, and hundreds of costly and beauti- 
ful villas. It has been a popular place for holding political 
conventions, and contains a Convention Hall, seating 5000 
people. Saratoga Lake, 4 miles oast of the city, is a 
favourite place for rowing races. Saratoga is known 
as tho scene of the surrender of Burgoyne’s army to the 
Americans under General Gates, which took place about 
12 miles south-east of tho village, on 17th October 1777, 
after a month’s fighting in the neighbourhood. Population 
of the village (1890), 11,975; (1900), 12,409, of whom 
1684 were foreign-born and 619 negroes. 

Saravia, a town on tho north-west coast of the 
island of Negros, Philippine Islands. It is situated in a 
rich sugar-pr^ucing region, and sugar culture is its only 
important industry. The language is Panay-Visayan. 
Population, 15,000. 

Sarawakp a state situated in the north-west of 
Borneo, with an area of 50,000 square miles and a popula- 
tion of about 500,000. The coast line extends from 
Tanjong Datu, a prominent cape in 2" 3' N., northwards to 
the mouth of the river Trusan, in 4* 58' N. and 115* 13' W., 
but a tract — 80 miles in length — of Brunei territory 
still remains between the mouth of the river Baram and the 
river Limbang, the whole distance being about 440 miles 
in a straight line (but foUowing the sinuosities, about 560 
miles). In the year 1842 the government of the district 
from Tanjong Datu to the entrance of the river Sumarakan 
was obtained from the sultan of Brunei by Sir James 
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Brooke. The frontier of the southern portion of Sarawak 
is fonned by the Serang, Kelingkaug, and Batang Lupar 
ran^s of mountains; inland, on the eastern side, the 
territory, along the watershed, is bounded by the following 
mountains : &tu Puteh (5000 feet), Tebang (10,000 feet), 
Ubat Siko (5000 feet), l^la Lawing (7000 feet), and Batu 
Loihun (8000 feet), from which the llejang and Baraiu, on 
the Sarawak side, and the Koti and Balungun, on the 
Dutch side, take their rise. To the north of Sarawak is the 
Pamabo mountain range (8000 feet), situated in X 30' N. 
and 115* 15' W. — whence flow the rivers Limbang and 
Trusan — and the mountains Batu Lawei (8000 feet) 
and Lawas (6000 feet). Tho interior of Sarawak is moun- 
tainous, the greatest elevations being that of Mount 
Mulu (9000 feet), of limestone formation; Batu Lawei 
(8000 feet), Pamabo (8000 feet), Kalulong, Poeh, and 
Penrisan. 

Tho Rejang is tho largest river, the Baram ranking 
second, the Batang Lupar third, and the Limbang fourth. 
A formidable bar at tho mouth of the Baram proves a 
great hindrance to ship])ing. Tho Rojang is navigablo 
for small steamers for about 160 miles from its mouth. 
The chief town of Sarawak is Kuching, with a {jopulation 
of about 25,000. In 1885 the state was placed under 
British protection. 


The fauna is exceedingly rich in all branches. The most im- 
]K)rtant mammals arc tho mias, or orang utan, tho gibbon, tho 
proboscis, soranopithccus and macocus monkeys; lemurs, cats, 
otters, bears, porcupines, rhinoceros, wild j»igs, wild cattle, deer, 
and pangolin. Bats, shrews, rats, and squirrels arc included among 
tlie smaller mammals, while sharks, porpoises, and dugongs arc 
found on the coast. Of bird.s, Sarawak has over five hundred 
species, inclmling many kinds of thrushes, llycatchcrs, swifts, 
cuckoos, barbets, hawks, owls, pigeons, pheasants, and hcron.s. 
Fish and reptiles are abundant ; the jungle swarms with insect life, 
and is rich in many varieties of fern and orchid. 

The mineral wealth gives promise of considerable development in 
the future. The Borneo Oonipany have commenced working gold 
from the quartz reefs at Ban, on the Sarawak river, by the cyanide 
firocess, and have mot with groat success. Antimony and cinnabar 
are worked successfully in the same district by thi.s company. 
Antimony occurs in pockets in various localities notably at Sariki, 
in the Kejang district, and at Burok Buan^ and Telapak, in tho 
Baram district, and in tho river Atuii. Cinnabar has also been 
found in small quantities at Long Liman and in tho streams about 
the base of Mount Mulu. Sapphires of good quality, but too small 
to be of commercial value, are found in largo numbers in the 
mountain streams of the interior. 

Coal is worked at Sadoiig and Brooketon, whence it is 8hi])|)ed 
to Singapore. The great coal-tield of Solantik, along tho Eclingkang 
range in the Batang Lumr district, is about to be developed. In- 
dications of coal seams have also been found in the river Mukah ; 
at Pela^s, in the Rejang ; at Similajau and Tutau and on Mount 
Dulit, in the Baram district. 

Timber is one of tho most valuable }>roduct8, but at present, with 
the exception of billian (iron wood) from tho river Kojang, very 
little is exported. The most important timbers to be found in the 
Borneo forests are : billian, merebo, rasak, kruii , tajmng, kraiiji, 
benaga, bintangor, ^rung^ng, medan^, moranti, and kapor. 
Except near the ban^ of the rivers, wliich have been cleared by 
the natives for farming purposes, the whole country is thickly 
clothed with timber. 


The industrial establishments also comprise sago-mills, brick- 
works, oyanide-works, and saw-mills. 

In 1900 tho total trade was valued at $13,025,000, as compared 
with $4,564,200 in 1800. The following are the principal articles 
of expoH, with quantity and value given for tho year 1900 : — 

“ 7,964 piculs $78,829 


Gutta 
Rubber 
Rattans 
Gambier 
Pepper 
Sago flour 
G^d 

Value of total imports 
exports 


3,464 
41,340 „ 

36,624 „ 

32,967 „ 

215,910 „ 

45,180 oz. 


35,181 

27,999 

20,060 

125,442 

75,026 

84,370 


$6,159,120 or £61.5,912 

$6,865,860 or £686,586 

The revenue for 1900 amounted to $915,966 (as compared with 
$413,000 in 1890), and the expenditure to $901,172, leaving a 

8un>lu8 of$14,794. ^ „ , 

The population of the state, in addition to a very small number 


of European government oflicials and others, consists of Malays, 
Dyaks, Melanaus, Kavans and Keuyalis, Kedayans and Muruts 
with a large numlier of Chinese traders, and pepper planters. 

The Government oonsists of the Ruga, Sir Chanes Johnson Brooke, 
G.C.M. G., who is absolute, assisted by a supreme council of seven, 
consisting of three chief European residents and four natives nom- 
inated by himself ; there is also a general council of fifty, which 
meets every three years. For i>urpo8es of administration the 
country is arranged in four divisions, these Iteing subdivided into 
districts. The lirst division consists of Sarawak proi»er, which 
comprises tho districts of the river Sarawak and those of Lundu 
and Sadong. Tho second division is formed by the Batang Lujmr, 
Saribas, and Kelakah districts. The third division consists of tho 
Rejang, Mukah, Oya, and Bintulu districts ; and the fourth division, 
of the Baram, Limbang, and Trusan districts. Each district is in 
charge of a Resident. 

Since 1880 there has been a considerable increase of both popu- 
lation and territory, tho increa.se of the former l)eing estimated at 
170,000 people, and of the latter at 15,000 square miles. On 12th 
August 1882 tho Baram district from Kidurong Point to Baram 
Mouth, situated in the northern j»art between 3" and 4** 30' N. 
and 113** and 115'" 30' W., with 100 miles of coast line and an 
area of 10,000 square miles, was ceded to Sarawak by the late 
sultan Mumin of Brunei. Three years later the Trusan district, 
in the far north, was also ceded to the Raja by tho same sultan. 
A few years after these (sessions had been obtained, many of the 
])eop1e of tho Limbang— a largo river wdiich has one of its outlets 
|»assi]ig through the town of Brunei — rose in rebellion against the 
sultan of Brunei, and as a solution of tho diflieulty their territory 
was aunexed by Sarawak, with the subsetpient approval of tlu^ 
British Government. The total area is therefore now 50,000 
square miles. 

Tho coast is well lighted, lighthouses having been built and 
maintaincMl in good order at Tanjoiig Po, Sirik, Mukah, Oya, 
Tanjong Kidurong, Bantin Mouth, and Brooketon. 

The climate is e(|uablo, tho daily temjierature ranging on tin* 
average between 70* and 90“. Tho nights are generally cool. 
The rainfall averages about 200 inches ariimally ; but falls dtiriug 
both the fine (S.\V.) and the w^et (N.E.) monsoon. (c. H.) 

Sarceyi Francisque (1828-1899), French 
journalist and dramatic critic, was born at Dourdaii, 8th 
Octolx^r 1828. After his education was finished, ho spent 
some years as sclioolmaster in various lyc^es, but liis 
independent and iinix^tuous tomiierament was little fitted 
to the work. Ho abandoned it in 1 858, and henceforward 
devoted himself to journalism. Ho (jontributed miscel- 
laneous pa])crs to the Fufaro^ V lllrntratioriy Le GauhviHy 
Le XIX^ Siede, and other jieriodicals ; but his chief bent 
was towards dramatic criticism, of which he had his fii-st 
ox|>cricnco in Jj Opinion Natiotuile in 1859. Tn 1807 h(i 
began to contribute to Le Tempe the “ feuilletoii ” with 
which his name was associated till his death. His jKisition 
as dictator of dramatic criticism w’as unique, and liis in- 
fluence enormous. He had the secret of taking the public 
into his confidence, and his jjronounccummis u]>on new 
plays wwe accepted as final. This was to a groat extent 
justifiable, for he was a masterly judge of acting and of 
stage effect ; liis views as to the drama itself were some- 
what narrow and indifferent to tlie marcli of events. He 
published several miscellaneous works, of which the most 
interesting are Le Si^ge de Parisy an account comjdled 
from his diary (1871), Coniediene et CimMwnnes (1878-84), 
Soitvenirn de Jeimesse (1884), Smveiiirs d'dgemiir (1892), 
Quarante Ans ds TMdtre (1900, &c.). He died in Paris, 
16th May 1899. (R. 

SardhanAf a town of British India, in the Meerut 
district of the Nortli -Wes tern Provinces ; station on the 
North-Western Railway, 12 miles north-west of M('ornt. 
Population (1891), 12,059; municipal income (1897-98), 
Rs.! 1,046. Though now a decayed place*, it is Jiistorically 
famous os the capital of tho sfaite founded at the end of 
the 18th century by the Begum Simiru. This extra- 
ordinary woman, wlio survived till 1836, w'as a Mussulinaii 
who married Reinhardt or Sombre (Smiiru), the i«>r- 
iwtrator of the maasacre of Rritiah prinoners at latna 
in 1763. On her hu-sUnd’s death in 1778 she snccecded 
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to the command of his mercenary troops. Ultimately she 
was baptized into the Bomati Catholic Church, and be- 
queathed an immense fortune to charitable and religious 
uses. Her estate of Sardhana was the subject of lit^tion, 
and is now under the Court of Wards. She^ built here 
a Roman Catholic cathedral, a college for training priests, 
and a handsome palace. 

Sftrdinlft (Italian, Sardegna; French, Sardaigne; 
S|>anish, Cerdefta), an island in the Mediterranean, about 
140 miles from the west coast of Italy, of which kingdom 
it forms a part. Although the Italian Government 
neglected considerably the needs of the island during the 
last quarter of tlic 19th century, progress has undeniably 
been made. In 1881 the popidation was 682,002, and in 
1901 it was estimated to be 789,314, or an average density 
of 85 per square mile. The populations of the cliief cities 
are — Cagliari, 53,700; Bassari, 38,200; Iglesias, 12,000; 
Alghero, 12,000 ; Tempio, 1 2,000 ; Oristano, 8000 ; Ozieri, 
8800; Bosa, 7000; Nuoro, 7000. The Bardinians are 
passionately attached to their island, and as a consequence 
emigration is comparatively small. The year 1896 fur- 
nished an exception %o this general rule; in that year 2510 
emigrants left the island, as compared with 150 in 1895 
and 66 in 1892; the statistics for the years 1897-99 
showed that emigration soon fell once more to insignificant 
l>roportiuns. The Bardiriian is, as a rule, mild in character, 
hardworking, simple, and temperate in his habits. His 
domestic afiections are extremely strong, as is also his 
attachment to the soil. I'his last sentiment is the chief 
cause of the excessive splitting- up of landed property. 
Politically the Bardinians are tenaciously attached to the 
existing institutions. At Bassari there exists a republican 
])arty which puts up its own candidates in general elections, 
but it is by no means intravsig^ant and still less subversive. 
The Sardinian clergy is favourably distinguished from the 
rest of the Italian clergy by its patriotic spirit. The 
Catholic party is most tolerant. Socialism counts few 
adherents. For administrative purposes the island retains 
the old division into 9 districts (circ<mdarii) with a total 
of 3G4 communes. There are 12 parliamentary constitu- 
encies, but the island is represented in the senate by only 

2 senators. Sardinia bas a single court of appeal at 
Cagliari, 5 assize courts, and 6 common courts. There are 

3 archbishoi)rics and 9 sufiragan bishoprics ; 2 intendants 
of finance, 2 chambers of commerce, and 9 agricultural 
unions. 

Agrtcttltu7v , — At least three-fifths of the Sardinian 
population are engaged in agriculture. Most of the re- 
maining two-fifths are occupied in subsidiary industries, 
based upon the manufacture of agricultural products. 
Considerable ])rogress was made in agriculture during the 
last twenty-five years of the 19th century, mainly as a 
result of the special agricultural schools established 
throughout the island. The old Sardinian plough is being 
replaced by modern ploughs, and attempts are being made 
to spread the use of artificial manure. Improved methods 
are being adopted for protecting vines against disease, and 
the importation of American vines has now ensured 
immunity against a repetition of former disasters. The 
cultivation of the vine prevails especially in the province 
of Cagliari, considerable progress having been mode of late 
both in the extent of land under cultivation and in the 
ratio of produce to area. Between 1889 and 1896, the 
area under vines had increased from about 110,000 acres 
to 180,000 acres in four of the districts alone. The total 
extent of land covered by vineyards is calculated at 
2^2,000 acres, giving a total average annual product of 
5 million gallona The entire island produced 19,809,000 
gallons of wine in 1900, but 28,613,000 in the year 1899. 
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The most flourishing districts are those of the Campidano 
of Cagliari, where intelli^nt and enterprising proprietors 
have pushed specialization in vine culture to a high t 
de^e, the district of Ogliastra, and the Campidano of 
Oristano, where the celebrated verwucia is produced. 
Everywhere notable progress has been made. 

Though much land previously devoted to grain culture has been 
planted with vines, the area tmder wheat, barley, beans, and maize 
18 still considerable. Most of the Sardinian soil, except the rugged 
mountain regions, is adapted to corn growing. In 1896 the grain 
area was 880^^00 acres, a slight diminution having taken place 
since 1882. The yield of com varies from six to ten times the 
amount sown. In 1900 the total production of wheat in the island 
was 8,025,000 bushels. The low price of com renders com cultiva- 
tion hardly profitable. The cultivation of oKves is widespread in 
the districts of Sassui, Bosa, Iglesias, Alghero, and Callura. The 
Government is taking steps to check the decrease of olive culture 
in Bassari by offering prizes for the grafting of wild olive trees, of 
which vast numbers grow throughout the island. 

Next to the wine-making industiy, cattle-raising is becoming the 
prineijjal source of wealth in Sardinia. Whereas in 1881 Sardinia 
was estimated to possess only 157,000 head of cattle, 478,000 
sheep, and 165,000 goats, the numbers in 1896 had increased to 
1,159,000 head of cattle, 4,960,000 sheep, and 1,780,000 goats. 
The nomadic system prevails in the island. Breeding is un- 
related and natural selection prevails. The weaker animals 
eiuier die off or do not breed, while those that do survive are i>oor in 
quality and in yield of products. A more progressive form of jiastoral 
industry is that of the tancht, or enclosed holdings, in which the 
owner is both agriculturist and cattle raiser. On those farms the 
cultivation of the soil and the rearing of stock go hand in hand, to 
the great advantage of both. Neveitheless the idea of tho value 
of improving breeds is gaining ground. Good cattle for bi’eeding 
purposes are l)eing iini)ortcd from Switzerland and Sicily, and 
efforts aro likewise being made to improve the breed of horses. 

Trade and Industry . — Next to agriculture, mining is the prin- 
ci|>al Sardinian industry. It is carried on on a large scale, with 
capital and costly machinery. Although 583 mines of various 
metals have been assayed, only 100 arc actively worked. The 
principal are those of Monteponi, near Iglesias, and those of Mon- 
toveccnio, near Guspini. Lead, mixed with silver, zinc, copper, 
magnesium, and antimony are the chief minerals ; lignite tiaa 
been discovered, and is extracted in considerable quantities. In 
1899 the province of Cagliari exported minerals to the value of 
ir>,B88,428 lire (nearly £600,000), an increase of 8,404,427 lire 
over 1898. The mines give employment to 12,060 workmen. The 
extraction of salt, monopolized by the Goveniment, is another itn- 
I>ortant industry. Formerly the Govornment leased the industry 
to a private com])any, but in 1900 resumed direct control of the 
works. The annual average production is 1,500,000 quintals (cwt). 
In 1899, 1,247,525 qiiintals were exix>rted, a diminution of 412,148 
quintals as compared with the total for 1898. The value of the 
salt produced in 1899 was 1,175,342 lire (£47,000). Tlie tunny 
fisheries yielded in 1899 a value of nearly £62,000 ; but the 
industry is ra])idly declining ; and the coral fishery is almo.st extinct. 
Distilleries have grown up in largo numbers since the Government 
abolished, by special laws for Sardinia, the heavy tax upon alcohol. 
It has, however, abolished also the premium previously accorded to 
distillers for exportation. Thus exportation has become practically 
impossible. Trogress worthy of note has also been made in the 
tanning industiy, the manufacture of artistic furniture, and in all 
kinds of printing. 

Cmnmunications and Transport . — There exists a network of mil- 
ways and ordinary roads, while numerous lines of steamers place 
the principal ports of the island in direct communication with Italy, 
Sicily, France, and tho North African coasts. Tlie high level of 
tariffs, both railway and maritime, has, however, prevented the 
realization of the advantages previously hoped for. Nevertheless 
tho international tmde of tho province of Cagliari, where the chief 
ports are situated, attained in 1900 a value of £981,075, of which 
imports represented £238,840, and exports £742,735, 88 percent, 
of this being for minerals. In 1899 this trade reached the value 
of £771,590 ; and the coasting trade a total of £1,449,550, making 
a total traffic of £2,221,140. While the ports of the island are 
entered annually by vessels aggregating 150,000 to 200,000 tons, 
engaged in foreign trade, the total entries of the foreign and • 
coasting traffic by sea amounts to about 800,000 tons annually. 
The tariff war with France between 1887 and 1898 struck a heavy 
blow at Sardinian trade. Before that period Sardinian wine found 
its chief market in France. The loss of the chief market rendered 
inevitable a crisis, the consequences of which were scarcely counter- 
balanced by the efforts to find new outlets. Other industries were 
equally affected. Since the conclusion of the Franco-ItalUn com- 
mercial treaty of September 1898, and esj^oially since the abroga- 
tion of the French decree, prohibiting the importation of Sardinum 
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cattle, in April 1899, trade with France has revived to some extent. 
Considerable trade is done in oharcoal, but it leads to increasing 
Reforestation without any rational provision for I'cplauting. 

Taxatum . — It is estimated that Sardinia pays, in local and general, 
direct and indirect taxation of all kinds, 28,000,000 lire (£920,000), 
a sum corresponding to 85*44 lire per head- 

BankB and of CredU.-^-lxi 1887 a severe banking crisis 
occurred in Sardinia. Though harmful to the general economic 
condition of the island, the crisis loft agriculture comparatively 
unaffected, because the insolvent institutions had never fulfilled 
the objects of their foundation. Agricultural credit operations in 
Sardinia are carried on by the Bank of Italy, which, however, 
displays such caution that its action is almost imperceptible. An 
agricultural loan and credit com|)any has been formed on the 
ruins of the former institutions, but hitherto no charter has 
been granted it. Institutions possessing a special cliaracter are 
the monti frumenUirii^ or piiblio grain deposits, founded for tlie 
purpose of supplying peasant proprietors with seed corn, debts 
being paid in kind with interest after harvest. After juissing 
through a {jeriod of decadence, the *17101111 frmiuintarii are work* 
ing well under regulations drafted and applied by the Rudiui 
ministry in 1897. 

Education — Sardinia holds a low ])laGo in regard to education. 
In tlio province of Cagliari 78 per cent., and in tliat of Sassari 69 
)cr cent., of the inhabitants neither road nor write. These figures, 
lovvever, arc steadily diminishing now that every coniniuiie m the 
island has at least a mixed school, and other schools are being 
opened year by year even in the mining districts. The university 
of Cagliari, which in 1874-75 had only 60 students, had 226 in 
1899-1900. At Sassari in the same year there were 151. There are 
besides in the islaml 10 gymnasia, 3 lyc^cs, 6 technical and nautical 
schools and institutes, and 0 other institutes for various branches 
of special education. A tendency is growing up towards tho ex- 
tension of technical and commercial education in place of tho 
exclusively classical instruction liitherto imparted. To the growth 
of this tendency the excellent results of tlio agricultural schools 
have especially contributed. 

Police, — A noteworthy improvement in tho conditions of public 
safety has taken place, llobberies liy armed bands, formerly 
frequent, have become rare, and the classical typo of bandit is 
practically extinct. 

Tiie great needs of tho island arc (1) a legal remedy for tho ex- 
cessive subdivision of landed jiroporty ; (2) regulation of the water- 
courses and mountain torrents ; (3) replanting of forests ; (4) a 
systiun of irrigation ; (5) a vigorous administration ; and (6) re- 
duction of laud and sea transport tariffs. 

Au'I'HORITIES. — llRRScroNi. Dei Costiimi delV Jaola dc Hardepia, 
Xaplos, 1880. — C AMBON 1 . Stor'ia popolare della JS'ardcfjna, Sassari, 
1890. — Manteoazza. Projili e paesaygi della Sardegna, Milan, 
1890. — Soli NAS S. Cocco. Geografia storka della Sardeifim. 
Sassari, 1888. — Niceforo. Le variela umine piginee e micros 
cefaliche della Sardegna, Rome, 1896. — Pelazione dell* Incliiesla 
jiellc condizioni economielie e di Sicurezza Pubblica in Sardegna, 
Rome, 1896. Vi.) 

Sai^ou, VIctorien (1831 ), French 

<lramatist, was born at Paris on 5th September 1831. 
The Sardous were settled at Lc Cannet, a small village in 
the vicinity of Cannes, whore they owned a fairly large 
estate, planted with olive trees. A night^s frost killed all 
the trees and the family was ruined. Tlie father of 
Victorieii came to Paris in search of employment. He 
was in succession a book-keeper at a commercial establish- 
ment, a professor of book-keeping, the head of a yirovincial 
Nchool, then again a private tutor and a schoolmaster in 
Paris, besides editing grammars, dictionaries, and treatises 
on various subjects. With ail those trades and manifold 
-occujiations, he hardly succeeded in making a bare liveli- 
hood, and when at last he gave up the unequal struggle 
and retired to his native country, tho boy Victorien was 
left to light out the battle with his own resources. He 
had lieguu studying medicine, but had to desist for want 
of funds. He taught French to foreign pupils; he also 
gave lessons in Latin, history, and mathematics to students, 
and wrote articles for cheap encyclopaedias. At the same 
time he was trying to make headway in the literary 
world. His precocious talents had been noticed and 
encouraged by an old haMeUy Mme de Bawl, who had 
publish^ novels and enjoyed some reputation in the 
days of the Restoration. But she could do very little 
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for her young protigi, Victorien Sardou made desperate 
efforts to attract the attention of Mile Rachel, and to win 
her support by submitting to her a drama, La reine Ulfra, 
fouiid^ on an old Swedish chronicle. A play of his, Aa 
Taxferne den fUtxuUauU^ was received and actually produced 
at the Odeon on the 1st April 1854, but met with a very 
stonny i*eceptiou, owing to a rumour which had been 
circulated to tlie effect that tho young debutant had lieen 
instructed and commissioned by the Government to insult 
and jirovoke the students. The unlucky Taverne was 
withdrawn after live nights. Another drama by M. 
Sardou, Bermird Palisay, was, however, aeceptod at the 
same theatre, but tho arrangement was canijellcd in con- 
scqueu(*e of a i^liaiige in the management. A C Canadian 
play, Pleur de Liaiie, would have been produced at the 
Ambigu but for the untimely death of the manager. Le 
Bossily which he wiote expressly for Feehter, did not 
satisfy the actor ; and when the play wavS at last success- 
fully produced, the nominal authorship, by some un- 
fortunate arrangement, had been transferred to other men. 
M. Siirdou submitted to Montigny, maiiagiM* of tho 
Gymnasi\ a ])lay entitled J^iris d VEnvera^ which i!on- 
tained the love scene, afterw’ards so famous, in Noa 
Iiitlniea. Montigny thought tit to consult Sciiln.^, wlio 
was revolted by the. scene in question, and pronouiKreil : 
“ It is lilthy ! Where are we going to 1 ” Such was thti 
old man^s verdict on the young jilaywright who wils 
destined to follow* closely in his footsteps and to uphnld 
his dramatic system to the last. 

Sardou felt the pangs of actual w^ant, and the long 
series of misfortunes (Eliminated in a severe attack of 
tyjilioid fev(E’. He was dying in his garret, surrounded 
wu'th Iiis r(*ji*c<e(l manuscripts. A lady wJio was Jiving in 
the same house unexju^ctedly came to his assistaiuio. 
Her name was Mile de Biecourt. She had theatrical 
connexions, and was a special favourite of Mile Dejazet. 
She nursed him, (uired him, and, when lie was well again, 
introduced Idm to her old friend. Then fortimt? In^gau to 
smile on the young author, and her favours rained on him 
as fast as her cruelties had done fonqiirly. Tt is true that 
Candide^ the first play he wrote for Mile iJejazet, Avas 
stopjiecl by the censor, luit Lee Preimeres Armeede Figaro^ 
Momiear Garat^ and Lee Prh Saint Gervaie^ ]>roduci‘d 
.almost ill sm^cession, had a sjdendid run, and Ars Pattee 
{le MoucMe obtained a similar suc('-csh at the (fymnasc. 
Then Victorien Sardou carried everything before him, ami 
all tlicatres were o])en to him. 

He wxm ranked with the tw-o nndisjuited leaders »»f 
dramatic art, Augier and Dumas. He hickecl the pow*erful 
humour the clo(|Ucnce and moral vigour of the form(?r, 
the passionate conviction and ]>ungent w it of the latter, 
but he was a master of clover and i^asy flowing dialogue. 
He adhered to Scril^e’s constructive methods, which ccuii- 
bined the three old kinds of c.omedy — tlie comedy of 
character, of manners, and of intrigue —with the drame 
bourgeois^ and blended the heterogeneous elements into a 
com]>act body and living unity. He was no less dexterous 
in handling ids materials than his master had Ihhei )>c1oiv 
him, and at the same time o|)enod a wider lield to .s«>ci;d 
satire. He ridiculed tho vulgar and selfish middle class 
person in Noe Inthitce^ the gay old bacluilors in Lee J n ae 
Garmons, the modern Tartuf(*s in Seraph i nr, the rum! 
element in Noe Bone Villngeme, the old fashioiu'd custom 
and antiquated ix)litical beliefs in Lee Ganarhee, tlu* nwolii- 
tionary spirit and those w*ho thrive on it in Paftagae and 
Ac Roi Garotte, tlie then threatened divorce laws in 

Divotyone, i • 

He struck a new A^ein by introducing a strong historic 
element in some of his dramatic romances. 
borrowed TJUodora from Byzantine annals, LaJIaim from 
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Italian chronicles, La Duclvtm d'Athhi£8 from the for- 
gotten records of medheval Greece. Fatrie is founded 
on the rising of the Dutch yutax at the end of the 
16th century. The French Revolution furnished him with 
three plays, Lei Merveilleum, Tlwrmidor^ and RobeBpierrt, 
(The last named was produced by Sir Henry Irving at the 
Lyceum, and has never yet Ixsen seen on any French stage.) 
The Iniiierial ejioch was revived in La Tosca and Madawe 
Sam Gene. In many of these plays, however, it was too 
ol»viou8 that a thin varnish of historic learning, acquired 
for the i>uriK)8e, had been artificially laid on to cover 
modern thoughts and feelings. But a few — Fatrie and La 
Jlaincy for instance — exhibit a true insight into the strong 
jsissions of ])ast ages. 

M. Sardou married liis benefactress, Mile de Br<icourt, 
Init ciglit years later ho became a widower, and soon after 
the revolution of 1870 was married a second time, to Milo 
Soulie, the daughter of the erudite Eudore SoulicS, who for 
many years su])erinteuded the Musde de Versailles. He 
was elected to the French Academy in the room of Autran, 
and took formal possession of his seat on the 22nd May 
1878. 

Sarikol. Sco Pamirs. 

8airk> See Channel Islands. 

Sftrnsnp the ca^ntal of the west half (or Obwalden) 
of the Hwiss canton of Unterwaldoii. It stands at a 
height of 1558 feet alx)ve the sea, at the north end of the 
fjike of Sarueu (3 square miles in extent), and on the 
river Aa. In 1900 the little tow’u contained 3949 in- 
habitants. It has a large parish church on a knoll above, 
(is well iis tw’o convents. In the archives is pixjserved 
the famous MS. known from the colour of its binding as 
the “ White Book of Sarnen,” which contains the earliest 
known version of the Tell legend. 8arnen is a station 
on the Briinig Railway, being miles from Alpnachstad, 
its ])ort on the Tjoke of Lucerne, and 12| miles below the 
summit of the Brimig Pass. 

Sctrniai town and iiort of entry, Ontario, Canada, 
cajatal of Lambton county, 55 miles north-east of Detroit, 
on the left bank of the river St Clair. It is on the Grand 
Trunk and Lake Erie and Detroit River railvrays, and 
is a iK)rt of call for steamers plying on the Great Lakes. 
It contains a largo oil-refinery which handles the whole 
product of the Ontario oil region ; also salt, stove, carriage, 
and agricultural iraplemeut works, and flour-mills. The 
Grand Trunk Railway crosses the river at this point by 
the famous St Clair tunnel, 6025 feet long, or, including 
the approaches, 2J miles. Population /1 891), 6692; 
(1901), 8176. 

SArOSpaitaky a market-town <jf Hungary, in the 
(!Ounty of 21empl6n, on the Bodrog, with 6350 inhabitants 
in 1891 and 7911 in 1901, partly engaged in 8tonc-industr}\ 
Its famous Calvinist high school (gymnasium, seminary, 
law academy) was founded in 1530, and conducted in 
the years 1650-54 by the celebrated pedagogue Amos 
Comcnius. It }x)ssesses rich foimdations and an excellent 
HbraVy (54,700 vols.), and affords free support and instruc- 
tion yearly to some 300 students. There is an old fort, 
built in the 11th century, and near it a castle with an 
extensive park. 

Scirpsborflfi a seaport and manufacturing town of 
Norway, county Smaalenene, 68 miles by rail south-south- 
east of Christiania. It sprang into importance through 
the utilization of the falls in the river Glommen (Sarpsfos, 
140 feet wide, 74 feet descent) for driving saw-mills, and 
especially for generating electric power. Since 1895 there 
have been built wood-pulp factories (one by an English 
company employing over 1000 hands), ketories for calcium 
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carbide (used f6r manufacturing acetylene gas), paper and 
aluminium factories, and spinning and weaving mills. 
There are two large electric supply stations, one of whicD 
furnishes Fredrikstad (7 miles to the south-west) with 
electric light. The port is at Sannesund, one mile south ; 
its quays can be reached by vessels drawing 20 feet of water. 
The town was originally founded in the 11th century, and 
destroyed by the Swedes in 1667. The existing town 
dates from 1839. Population (1875), 3272 ; (1900X 6888. 

Sflirtho^ a department in the north-west of France, 
watered by the river Sarthe. 

Area, 2412 square miles. The population, 438,917 in 1881, had 
decreased to 422,944 iu 1901. The births iu 1899 were 8598, of 
which 705 were illegitimate ; deaths, 9596 ; marriages, 3228. 
There were in 1896 821 schools, with 54,000 puiuls, 8 per cent, 
of the population being illiterate. The laud cultivated in 1896 
measured 1,424,990 acres, of which 948,480 acres were arable and 
22,230 acres vineyards. The de)>artinent iu 1899 raised wheat 
valued at £880,000 ; meslin, £160,000 ; rye, £120,000 ; barley, 
£280,000; oats, £223,000; potatoes, £492,000 ; mangold-wurzel, 
£44,000 ; vines, £148,000. Sarthe takes the first rank among the 
departments of Franco for the production of hemp, which in 1899' 
was valued at £108,000, while its crop of apples (1899) was esti- 
mated at £480,000. It owned in 1898 59.250 horses, 7440 asses, 
200,680 cattle, 47,990 sheep, 100,530 pigs, and 20,690 goats. 
Mining in 1898 produced 10,000 metric tons of coal and 2277 tons 
of peat, but only 80 tons of iron. The spinning of hemp is 
extensive! V carried on. The distillation of 1898 counted only 
81,000 gallons of alcoliol. Le Mans, the capital, numbered in 
1901, 62,948 inhabitants. 

S&rZAnAf a town and o])iscopal see of the province 
of Genoa, Liguria, Italy, 10 miles east of Spezia, on a 
branch of the railway to Pisa. Its principal buildings are 
the cathedral (1355-1470), the foimer citadel (now gaol), 
and the castle of Harzanello. It was the birthplace of Pope 
Nicholas Y. It has one of the most important glass-bottU^ 
factories in Italy, also brick-works, and a patent fuel factory. 
Fruit, wine, and olive oil are cultivated in the vicinity. 
Population of commune (1881), 9845; about 14,500(1899). 

Saskatchewan River. See Nelson River. 

Saskatchewan Territory. See North- 
west Territories. 

Saeearli a town, archiepiscopal see, and capital of 
the province of Sassari, Sardinia, Italy, situated near the 
north-west corner of the island, 12 miles south-east of its 
liort, Porto Torres, on the Gulf of Asinara. Fine modern 
iiuarters have been built on and beyond the site of the old 
Genoese walls and the citadel. It i) 08 se 8 ses provincial 
offices, the modern Gothic Giordano Palace, and the Duke's 
Palace (now municipal offices). The university, which in 
1898 wm attended by 148 students (24 professors), owns 
scientific collections, a library of nearly 40,000 volumes, 
and a collection of Cartliaginian and Roman antiquities. 
There is a bronze bust of Mazzini (1889). The chief 
industries are the manufacture of matches, tobacco, and 
macaroni, tanning, and printing. Population (1881), 
31,596; (1901), 38,178. 

SatarAy a town and district of British India, in tlie 
Deccan division of Bombay. The town is 2320 feet above 
the sea, near the confluence of the rivers Kistna and Tena, 
56 miles south of Poona. Population (1881), 29,028 ; 
(1891), 29,601. The high school had 363 pupilb in 
1897-98. There are sixteen printing-presses, most of 
which issue a vernacular newspaper. 

The district of Satara has an area of 4987 square miles. Popu- 
lation (1891), 1,225,989, showing an increase of 16 per cent, after 
the disastrous famine of 1876-77 ; (1901), 1,146,521 ; average 
density, 229 persons t^er square mile, considerably tho highest 
iu the Doocan. Tho land revenue and rates are Bs. 27,50, 808, 
the incidence of assessment being B.1.1.S {ler acre, again the 
highest in Deccan ; cultivated area (1897-98), 1,529,541 acres, 
of which 124,738 were irrigated from wells, &c., including 
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*9395 aores from Governmont canals; miniber of police, 1022; 
obildreu at school (X897-98), 17,290, being 1*5 }Hjr cent, of the 
total population ; registered death-rate (1897), 54 per 1000. The 
prinoipal crops are millet^ pulse, oil -seeds, and sugar-cane. The 
only manufactures are cotton cloth, blankets, and brass-ware. 
The district is now traversed from north to south by the Southern 
Mahratta Railway, which, however, iiasses 9 miles from Satara town. 
The Satara Agency comprises the two feudatory states of Phaltati 
«nd Aundh. Total area, 844 square miles. Population (1891), 
131,529 ; (1901), 109,614. The estimated revenue of Phaltan is 
Bs.2,20,000 ; tribute, Rs.9600; estimated revenue of Aundh, 
R8.18,900 ; no tribute. The chief of Aundh is the descendant 
of a Brahman giflScial of Sivaji, called the Pratinidhi. | 

SAtOrAUAUjholjff a corporate town of Hungary, 
capital of the county of Zempldn, at the foot of Hegyalja, 
with 13,017 inhabitants in 1891 and 16,886 in 1901. 
The most remarkable buildings are the gymnasium, the 
hospital, and the tobacco factory. Its population is partly 
engaged in viticulture. In the vicinity is the village of 
Szdphalom, where dwelt Francis Kazinezy, the initiator of 
inodorn Hungarian literature. 

SSitun. See Malay Peninsula. 

Satsuma ISlandSi a group of islands belonging 
to Japan, lying westwards of the province of Satsuma 
{31® 40' N, and 129® 40' E.). The two princiiml are 
Kami-Koshiki-jima, which measures 24^ miles by 5J, and 
Shimo-Koshiki-jima, which measures 8^ miles by 5^. 

SaugfOri or Saoar, a town and district of British 
India, in the Jubbulpore division of tluj Central Provinces. 
The town is 1758 foot above the sea; railway station. 
Population (1881), 44,416 ; (1891), 44,674. The canton- 
ments contain a battery of artillery, a detachment of a 
Euroi>can regiment, a native cavalry and a native infantry 
regiment. The town is liandsomely built, and an emporium 
of trade. The Government high school had 849 2 m]>ils 
in 1896-97. 

The district of SAiKuin has an area of 4007 square miles. 
Population (1891), 591,743, showing an increase of 5 per cent. ; 
(1901), 470,666; average density, 117 persons per square mile. 
Tlie laud revenue is Ks. 5, 70, 000, the incidence of lissessment 
being R. 0.1.7 pi-r acre; oultivated area, 754,777 acres, of which 
5943 were irrigated from wells ; number of jiolice, 735 ; boys at 
sebool (1896-97), 6313, being 13 *8 per cent, of the male popula- 
tion of school -going age ; girls at school, 1391, being 3*2 jicr cent., 
tiio highest proportion in the proviiKte ; death-rate (1897), 85 ’39 
per 1000. The principal erojw are, millet, wheat, pulse, oiI-seed.s, 
and a little cotton. The branch of the Iielian Midland Railway 
from Etawah to Saugor was extended to Damoh in 1898, anil 
opened throughout to Katni, on the East Indian line, in 1899. 

Saiijbuldffh, the princijml town of the Mukii 
district, in the province of Azcrlmijan in Persia, in a fertile 
valley, about 30 or 40 miles south of Lake Urmia, at 
an elevation of 4270 feet, in 36® 46' N. and 45® 47' E. 
£t has post and telegraph offices, and a jio])ulation of 
about 7000, mostly Kurds of the Mukri trilxi, and exports 
dried fruit, grain, and tobacco. There are many more 
localities with this name (Turkish, meaning cold stream, 
or cold spring) in Persia, the most notiiblo, aft(5r the 
above-mentioned Kurdish city, being a district of the 
province of Tehran, with many villages. 

teult 8te Marie, a city of Michigan, U.S.A., 
capital of Chippewa county. It is at the rapids of the 
river St Mary, the outlet of Lake Su|)erior, at the 
eastern end of the U]iper Peninsula. There are three 
railways, the Canadian Pacific, the Duluth, South Shore, 
and Atlantic, and the Milwaukee, St Paul, and Sault Ste 
Marie. The industries of the city are in great part con- 
nected with lumber, there l)eing many saw and shingle 
mills, besides fiour-mills, foundries, and machine shoots. 
The river is here crossed at the head of the rapids by a 
fine railway bridge. The rajiids make a descent of 18 
feet in half a mile. For the use of commerce these liavo 
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been avoided by locks; the first, on the American side, 
having been superseded by a second and larger one, the 
largest in the world, and ca 2 )ablo of holding the largest 
vessel on the lakes. The Canadians, also, have built a 
lock on their side of the river. Population (1880), 1947 ; 
(1890), 5760; (1900), 10,538, of whom 5329 were foreign- 
born. 

Savage Island. See Polynesia. 

SdiVah, a small province of central Persia, situated 
north of Irdk and south-west of Tehran, comprising 
the districts of Sdvah, Khalejistan (inliabiied by the 
Turkish Khaloj tribe), Zerend, and Karaghdn. It pays 
a yearly revenue of about £5000. The capital is the 
ancient city of Savali, which has a jxipulation of about 
7000, and is situated 72 miles south-west of Tehran, 
at an elevation of 3380 feet, in 35® 4' N. and 50® 30' E. 
The soil is very fertile, is well watered, and produces 
much wheat, barley, and rice. It is occasionally joined 
to the province of Tehran in order to fatnlitate the 
governor's arrangements for supplying the capital of 
Persia. 

8d.Vftnna.ll| a city and sca)x>rt of Georgia, U.B.A., 
capital of Cbatliam county. It is situated in 32® 05' N. 
and 81® OG' W., on the river Savannah, near its 
mouth. Its site is in part on low ground, in part on a 
clifil It has an excellent w'ater-sui)ply from artesian 
wells, and is well sewered. The harbour has l)con 
deei3ened by dredging by the United States Govtn’nment. 
Formerly one of the chief ex|>ort ports, osj)ecially for 
cotton, it has lost its relative |M)sition, not because of 
a decrease in business, but because of an increase in that 
of its rivals, esjHicially New Orleans an<l (falveston. 
Its cxiX)rts, chiefly cotton, fijrtilizers, and naval stores, 
Imd a value in 1898 of $28,937,614. Its imports were 
trifling. It is at the junction of five railways, tlie CJeniral 
of Georgia, the Florida (Central and IVninsula, tin; Georgia 
and Alabama, the Plant System, and the vSoiithern. In 
1900 it contained 155 manufacturing establishments, with 
a h)tal ca[»ital of $5, 7 1 G, 4 9 1 . They employed 2870 hands, 
and the product -was valued at $G,4G1,81G, The ])rinciiud 
item of manufacture was fertilizers. The manufactnni of 
lumber also was of im]K)rtan(*o, as was the cleaning and 
]3olishing of rice. The assessed valuation o! real and 
l)ersonal proi)erty was, in 1900, $37,108,077, tlie net debt 
was $3, 196, .3.50, and the rate of taxation was $25‘95 |xt 
$ 1000. Population (1890), 43,189, of which 22,978, or 
53 i)cr cent., were negro; (1900), 54,241, of whom 34.34 
wert*. foreign - born, and 28,090, or 52 ]H}r rent., were 
negroes. C)f 15,994 male.M 21 years of age and over, 
2628 were illiterate (unable to write), of whom 2435 wenj 
negroes. 

SftVlgfllAnOf a towm of the ])rovinee- of Cuneo, 
Piedmont, Italy, 32 miles south of Turin by rail. Tt has 
important iron-works and foundries and silk manufaotures, 
as well as sugar factories, ])rinting, and cocoon raising; 
also a technical school. Pojmlation ( 1 88 1 ), 1 0,990 ; ( 1 899), 
about 11,250. 

8a.vlnsf8 Banks. — T1i& United AV/p/r/o?//.— The 

early history and working of savings banks down to 
1884 is given in considerable detail in the ninth edition 
of this woik. Tt is therefore only necessary to re})cat 
that the idea of receiving small sums on deposit from 
the comparatively poorer cla8.4cs, which .seems to have 
been first suggested by Daniel Defoe, gradually developed 
from the middle of the lOtli century in various parts of 
Europe, and especially in the United Kingdom. Like 
all sound movements for the welfare of the communit)^ 
tliat of the extension of savings banks grew on a solid 
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basis, and in a great variety of forma Many Acta 
of Parliament have been i^ssed for the management 
of these institutions in Great Britain, culminating in 
the establishment on a very broad basis of the Post 
Odice savings banks, which are treated in a separate 
article in this work. It may be said that the pro- 
motion of thrift, which was at the end of the 18th 
century an cxperiinont, commenced and carried on by a 
few far-seeing individuals, had by the end of the 19th 
century become to be almost universally adopted, and to 
be regarded practically as an adjunct to the institutions 
of every civilized community. Friendly societies, co- 
operative societies, trade societies, and other agencies, all 
being based on this same principle of thrift, or the hus- 
banding of small resources for future use, have been 
brought into existence, and now count their members by 
hundreds of thousands. The idea has also developed, 
that in order to render schemes of savings as far-reaching 
as possible, and to embrace the less thrifty and thought- 
ful in the community, these institutions should be brought 
even to the doors of those for whom they are intended, 
and who might otherwise neglect or overlook the benefits 
they are intended to afford. 

Many of the old trustee savings banks which were 
put on a systematic basis in 1817, have been absorlxsd 
by the I*ost Office, but wdiilc the total amount 
TniMtee of their deposits increases, the number of 
their de[)ositors remains about the same. In 
1863 there were 622 of these banks carrying 
on operations with 1,558,000 depositors, and deposits 
amounting to £40,563,000. In 1889 the number of 
banks had decreased to 380, with 1,500,000 depositors, 
and £45,000,000 of deposits; while in 1898 they had 
still further decreased in number to 231, but still bad 
1,527,000 dej)ositors, and their deposits had increased to 
£4 9, 500,000. The reason for this is that the smaller trustee 
savings banks, open often only once a week for a short 
time, do not and cannot give such facilities as the Post 
Office, which is open every day and all day. Further 
than this, owing to the break up of the Cardiff bank in 
1886, and other smaller irregularities, a select committee 
of the House of Cornmous w'as appointed to inquire into 
these banks. By the recommendations of this committee, 
an independent and permanent ins])eetion committee was 
appointed, which has carried on its work of inspection ever 
since, and re 2 )orts annually to Parliament. This action has 
rather tended to merge the smaller trustee savings banks 
in the Post Office. At tlie same time the large banks 
continue to do a very great business, and have become in 
many w^ays similar to* ordinary joint stock banks, afford- 
ing to persons of smaller means daily facilities for savigig. 

Those w’ho have studied the habits of thrift among the 
people have usually come to the conclusion that its de- 
veloi)mciit depends largely on the ready facilities which 
exist for its exercise. To this fact may perhaps be at- 
tributed th^ efforts, already referred to, that have been 
made in various directions for establishing some means of 
saving close to the places whore wages are paid. To carry 
out tins idea, some of the large railway cor|K)rations have 
obtained powers in special Acts of Parliament to establish 
savings banks for those in their employment. The success 
of these banks has l>een great, though it has varied much, 
and it is difficult to trace any general rule of progress. 
Thirteen of such institutions return their operations to the 
Registrar of Friendly Societies. The total amount held 
was, by the same return for 1898, £3,016,146 in 38,503 
accounts. In these banks the interest ^mid, as well as the 
deposits, are really guaranteed by the whole assets of the 
companies. Further, in order to encourage thrift among 
their employes, the companies have formally agreed and 


bound themselves, by the provisions of their special Acts, 
that the rate of interest paid shall be higher than can be 
obtained in the open market on the same security. Thus 
the South-Eastern and C^tham Railway ^ves 4 per cent., 
and their 4 per cent, debenture stock, which is not a better 
security than the savings bank, is considerably above par. 

Other efforts have been made to establish savings banks 
at factories, to be open at the time wages are paid. One 
great difficulty, however, has been met with, and that is 
the objection many of those employed have to their em- 
ployers knowing of their savings, and their fear lest it may 
affect their rate of ])ay. To get over this objection the plan 
has been tried of employing an outside agency to hold the 
savings banL This has not been much mora successful, 
as the suspicion that accounts may be looked at by em- 
ployers is difficult to overcome. It is found that the most 
successful savings banks are those which are carried on as 
a business, where the transactions are so numerous that 
the individual feels that his own 2 >rivate account is not 
likely to become known. 

Another class of savings bank which of late years has 
developed considerably, is the penny bonk. These banks 
have a twofold object : one to provide facilities 
for putting by extremely small sums for those iumu . 
whose means are very limited, and the other to 
attract children in their earliest years so as to train them 
to habits of thrift and the realization of the importance 
and use of even quite small savings. Some form of penny 
bank now exists in nearly every district, and indeed in 
nearly every parish. No returns have been collected, but 
it may be safely said that there are tens of thousands in 
o|)eration. Many of these penny banks are feeders to the 
Post Office, which gives them special advantages to invest 
in that institution. Not only is the gross amount of 
money thus taken large, but (what is more important) the 
habit of thrift and of husbanding resources is being taught 
to the young in all parts of the United Kingdom. This 
has been one cause of the large extension of the Post Office 
s^ivings bank itself, and has no doubt led to considerable 
change in the habits of the people. In a few cases success- 
ful cflTorts have been made to establish permanently these 
penny banks on a commercial basis, as in the case of the 
Yorkshire Penny Bank, which has 928 branches, 432, 78G 
depositors, and deijosits, £12,500,861 ; and the National 
Penny Tktnk, >niich has 13 brandies in London, most 
of them open from 9 in the moniing till 9 at night, 
with 129,228 depositors, and £1,81,1,334 in deposits on 
the 31st December 1899. the establishment of penny 
banks in schools has beei^ on for many years, and 

it is difficult to cxagge;rate tbe useful work they have 
done in inculcating habits of thrift in the children, and 
in adding d^ositors to the post Office savings banks 
w;hen the chilotcm start in life. In England and Wales 
as many as 7393 of th^se savings banks were held in the 
19,937 elementary schools inspected by the Education 
Department. The number seems to be somewhat dimin- 
ishing— in 189*4, 8668; in 1895, 8410; in 1896, 8065; 
in 1897, 7489. The reason for this diminution may 
be the very great amount of clerical labour which the 
conduct of these institutions imposes on the teachers in 
addition to their many other duties. The Board schools 
ill London have done much to promote this movement. 
From the last return of these institutions under the 
London School Board, it appears that school penny savings 
banks are held in 231 departments of these Board schools. 
In these during 1898 there were 41,879 depositors on the 
books, who deposited £17,428 in the year ; of this sum, 
£16,692 was withdrawn, leaving with previous balance 
£6161 in hand. This may not be considered a large 
financial result with over half a million children on the 
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registers, but its educational effect is considerable. It is 
al^ found that many children open accounts at outside 
penny banks in preference to going to those carried on at 
their own school^ though it is probable that the idea of so 
doing is often suggested by the school savings bank. 

With a view of bringing the savings bank still nearer 
the doors of the people, efforts have been made to estab- 
lish collecting savings banks. In these the collector 
calls at fixed periods for the deposits. This scheme bas 
grown out of the investi^tions of a committee of the 
Charity Oiganization Society, and is based on the idea, 
which undoubtedly is the fact, that many people will make 
contributions when the money is called for, who will 
not take the trouble to walk a few yards themselves to 
make the same deposit. That tliis is so is proved most 
conclusively by the Post Office life insurance experience, 
a branch of the Post Office which is scarcely used by the 
people, while at the same time collecting life insurance 
companies (which of course must charge a considerable 
extra premium for collecting) do business to the extent of 
millions. From the report of these collecting savings 
banks in 1898, it appears that 49 such institutions were in 
operation in England, the number of depositors being 
about 23,000, and the amount deposited in the year about 
£20,000. In most of these banks no interest is given, but 
facilities and encouragements are afforded for the transfer 
of each individual account to the Post Office as soon as it 
is large enough to earn interest. 

Closely allied, though essentially different, ai’e the very 
numerous sharing-out clubs which may be called temporary 
savings Imnks. These nearly all take a weekly subscrip- 
tion from their members, and, should any memlKir die, his 
representative receives a certain sum, the balance left being 
divided at Christmas equally among the survivors, in pro- 
portion to the weekly subscriptions. Some of these clubs 
a^e registered, and a rough estimate in 1899 gtive the 
number as 847, with 115,000 membfTs. The unregistered 
are, however, much more numerous, though no official 
information is to be had of them, and it is certain that 
hundreds of thousands of pounds arc divided in this way 
each Christmas. 

The attempt to induce sailors and soldiers to exer- 
cise habits of thrift by the establishment of naval savings 
banks under the Act of 18GG, and military savings 
banks under the Act of 1859, shoul#be mentioned. The 
amount in the naval savings bank in March 1898 was 
£262,772. As might be expected the amount does not 
grow. This is aocounted^^J|||b by the fact that the depo- 
sitors leavd the service and4MSiv out their savings. About 
£200,000 a year, however, gpes^i<and out of the naval 
banks, and £80,000 in the armyfeiks. This sum repre- 
sents a good deal of self d^lial, when tho margin within 
which it is possible to save among sawrs and soldiers is 
considered. * f 

Closely allied to savings banks are a number of 
societies which need only lie briefly referred to here. 
The largest of tliem are building societies under the 
Act of 1874, which are a very popular form of saving, 
especially in certain localities. • The contributions to the 
shares of these societies, which are paid by instalments, 
differ but little from the periodical payments into savings 
banks ; and although the money is not so readily re])aid, 
notice and other forms having to be gone through, large 
numbers of persons pay in and draw out money, and 
receive the interest on the shares in much tho same way 
as they do on deposits in savings banks without any idea 
of building or buying houses. In 1898 tho receipts were 
£38,394,220 in the United Kingdom, and the accumulated 
capital was more, than £57,000,000, with a membership of 
619,741. The action of industrial and provident societies 
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regulated under the Act of Parliament of 1893, must 
also be mentioned with reference to that part of their 
business which is closely allied to savings banks. These 
societies are divided into three classes : — (a) ordinary co- 
operative societies with 1,256,666 members ; (/>) societies 
for carrying on various businesses, including loan and 
banking, with 42,312 members; (c) land and building 
societies, with 11,144 members. T^o total, therefore, is 
1,310,122 members. Most of these societies, indirectly 
or directly, act as savings banks, and have had con- 
siderable influence in tho growth of thrift in tho United 
Kingdom. In the co-operative societies the sales amounted 
to more than £48,000,000, and the profits to nearly 
£5,000,000. These profits are divided in different ways 
among the members, and they form a saving fund 
of large dimensions. The societies for carrying on 
various businesses, such as working men’s clubs, loan 
and banking organizations, registered under the 1893 Act, 
numbered 127 in 1898, with total receipts £1,773,849. 
These are not rapidly increasing, but tlicy must be in- 
cluded as one exhibition of the stivings of the people, and 
they are practically used as savings banks. The land 
and building societies under the Act of 1893 are not the 
same as tliose above referred to, though their actitm as 
regards savings is similar. They are not under the Act of 
1874, but carry on a trade or business, including dealings 
of any kind in land. Their oijorations are slightly in- 
creasing. They received £131,739 from 8ubscrii)tions and 
other sources, according to the last return in 1898, and 
tho value of the land and mortgages was £632,790. Two 
other classes of institutions should be referred to, tin* 
friendly and trade societies, which exist for s|»ecial 
pur|)osc8, namely, to make provision in sickness, fr)r 
death, for a want of omj)loyment, and to a limited extent 
for old ago. They differ essentially from savings banks, 
as tho subscriptions are parted with and cannot be witli- 
drawn. But as the subscriptions arc for certain definite 
needs, almost certain to be required by each member, whic^h 
but for those societies would liave to be provided for by 
direct savings in banks, they must bo mentioned in treat- 
ing of tho subject as a whole. The amount held by th(‘ 
friendly societies is estimated at £37,917,702, subscrilwd 
by 11,424,810 memlxjrs. The income from 630 trade* 
societies in 1898 was £2,856,354, received from 1,219,474 
memlx^rs. 

The general conclusions to bo drawn from the j)rogress 
of savings banks of all kinds during the? last quarter of tho 
19th century must certainly l)c that facilities exist, and are 
in active o|X}ration for the exercise of thrift in many new 
channels. The gross number of memlairs must form a 
large proportion of the entire population, even allowing 
for the fact that many are making use of sev(!ral of tlie 
forms of savings banks tJiat have been refernjd to. It 
was once stated, and with truth, that the national debt 
was held by a very small proportion of tlio jMqmlation ; 
but this is not so now. The various agencies which may 
be described as savings banks in different forms, hold at 
least £200,000,000, or a third of tho National Debt of 
Great Britain. ('^•) 

United States. 

There are two kinds of savings banks in tll(^ United 
States, MuttuU J^aviiu/s Banks, or savings banks pro|H.*r, 
and Stock Banks, having capital and doing a (Combined 
commercial and savings business. To tliese might Ih* 
added Sckml Samngs Banks. There are no f)Oslal banks 
of this kind. All these institutions are organized under 
the laws of the states where they are located, and are 
generally under the sii|)ervisi()n of an officer ajipointc^d b) 
the governor. The distinctive feature of Mntvid Savings 
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BanJcB ia that they have no capital, and do a strictly invest- 
ment busineas, all their earnings going to the deix^sitors. 
Their management is vested in a board of trustees, a self- 
jjerpetuating body who serv^e without jiay, except for 
specific service such as aj>praising property. Executive 
officers and clerks are jiaid moderate salaries. The pro- 
portion of annual expense to each dollar of assets is 
sometimes less than *0025. The rate of interest on deposits 
usually ranges from 3 to 4 i»or cent. Depositors have no 
voice in the inanageinent, except as citizens of the state, 
through their representative in the state legislature. 
Nearly all the states limit investments carefully, though 
a few permit considerable latitude: in New York the 
dci)osits in savings banks are considered next to Govern- 
ment bonds as safe investments. In eight out of the 
fifteen states having mutual savings banJ^, deposits are 
exempt from taxation; in the others the rate varies 
from J to J of 1 iKiv cent. The amount which each 
l)evson may deiK)8it each year or half-year and the total 
amount to his credit are usually limited by the by-laws. 
Doj)osit8 are in practice generally jwiyable on demand, 
though the banks reserve the right to require notice, 
generally from sixty to ninety days, and sometimes 
enforce this right in times of i)anic. The first savings 
bank incori)orated in the T Ini tod States was the Provident 
Institution for Savings, iiicoriK»rated in Boston in 1816. 
The oldest in New York is the Bank for Savings, of 
New York City, incor|M)rated in 1819. The largest 
deposit of any bank of this kind in the United States, 

7, 735, 560, is that of the Bowwy Savings Bank of Now 
York. Mutual savings banks are (ionfined chiefly to the 
New England and Middle states. There is no other kind 
of savings bank in Maine, New Haiiq)shire, Vermont, 
Massachusetts, Jlhode Island, Connecticut, New York, and 
Nt^w Jersey. The growth of banks in these states from 
1887 to 1897 w'as as follows : — 



1887. 

1897. 

Number of banks . 

tm 

646 

Number of dcjHPsitors . 

3,030,094 

$1,099,313,155 

4,311,97a 

Amount of dejiosits . ' 

$1,667,486,734 

Average to each deposit<ir 

362 

386 


The only mutual banks outside the North-Eastern states 
are four in Ohio, five in Indiana, four in Minnesota, and 
one each in West Virginia and W'isconsin. 

Though the laws governing mutual banks vary in the 
diffei'ent states, the following abstract of tlie New York 
Savings Bank Law of 1875, re-enacted in 1892, and 
subsequently amended, gives the main principles on which 
they are organizwl. It is of esj^ecial interest in view of 
the fact that tlie savings banks of New* York’ are the most 
important banking institutions chartered by any of the 
states : — 

Thirteen or mom masons may iiuioriKirnto n snviiigN Ixiuk, two- 
thirds of whom shall w residonts of tlio county when) the projxtsed 
bank is to be situated. * Wlion tlie cortiilcatc of organization is filed 
with t4ie siqtenuteiidont of banks, who oxonuscs siqMjrvisioii over 
all banks chartered by the state, he is required to aseertain whether 
the bank is in fact iioodod in the (ionimunity where it is to Im' 
orgaiiizod, and to investigate the cliaraotor and general fitness of 
the trusted. The present superiuteudout of banks requires that the 
incorporators of a savinp l)ank shall defray personally the expenses 
of the institution until its earnin|ra are suflicieiit to meet such 
ox})ettses, and also return dividends at the rate of 8 jicr cent. 
The board of trustees have entire control of the management of the 
l)ank. They elect the president and other officers. A trustee w'ho 
liorrows any of the bank’s funds, or wlio bocome.s a surety for any 
other borrower, forfeits his office. Trustees are not allowed to have 
any interest in the profits, or to lK>rrow the dei) 08 its or hinds of the 
Isink. 

The trasteeii of any savings hank may invest the moneys de}X)sitod 
therein and the income donvod therefrom as follows :—l. In the 
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stocks or bonds or interest-bearing notes or obligationa of the 
United States, or those for which the faith of the United States is 
pledged, including the bonds of the District of Columbia. 2. In 
the stock or bonds or interest-hearing obligations of this state. 

3. In the stocks or bonds or interest-luring obligations of any of 
the United States which has not within ten years defaulted in the 
payment of any part of any debt authorized by its legislature. 

4. In the stocks or bonds of any city, county, town, or village, 
school district bonds, and union free school district bonds, issued 
for school purposes, or in the interest-bearing obligations of any 
city or county of this state. 5. In the stocks or bonas of a number 
of specified cities without the state, subject to the condition that if 
at any time the indebtedness of any of said cities, less its water 
debt and sinking fund, shall exceed 7 per cent, of its valuation 
for purposes of taxation, its bonds and s^ks shall cease to be an 
authorized investment. 6. In bonds and mortgages on unen- 
cumbered real property situated in this state, worth at least 
twice the amount lent thereon. Not more tlian 65 per cent, of 
the whole amount of deposits shall be so lent or invested. If 
the loan ia on unimprovi^ and unproductive real property, the 
amount lent thereon shall not be more tlion 40 per cent, of its 
actual value. No investment in any bond and mortgage shall be 
made by any savings bank, excei)t upon the report of a committee 
of its trustees. 7. Also, by virtue of a law passed by the legis- 
lature of 1898 : In the first mortgage bonds of any railway corpora- 
tion of this state, or in the mortgage bonds of any such railway 
corporation of an issue to retire all prior mortgage debt of such rail- 
way corj.)oration, jirovided the bonds satisfy ceitain precautionary 
conditions. Not more than 20 per cent, of the whole amount 
of deposits shall be thus lent or invested. Street railway cor- 
|K»ratious shall not be considered railway corporations within the 
meaning of tliis section. An Act ))a8scd in 1900 permits the invest- 
ment of deposits in the bonds of certain railways situated in other 
.states. Thesis investments must conform to conditions assuring 
safety. 

Savings banks in New York ai*c ])rcfen*ed creditors of insolvent 
state lianks and tinist com]>anies. In 1901 a law was passed pro- 
viding for a tax of 1 j»er cent, on tlie surplus of savings banks, 
computed on the }>ar value of their securities. In the year 1900 the 
resources of the savings banks exceeded those of botli tlie discount 
and deposit banks and of the tnist companies chartered by the 
state ; in 1900 the saviugs banks bold $1,000,209,099 ; the dis- 
count and deposit banks $323,864,743 ; and the trust companies 
$672,190,671. Tho deposits in the savings liunks amounted to 
$887,480,650, distributed amongst 1,981,371 depositors ; interest 
credited for the preceding year amounted to $29,539,688 ; expenses 
for tho year wore $2,629,835, or $2*62 for each $1000 of resources. 
Loans on real estate, secured by bond and mortgage, amount to 
$406,210,574, and invostments in stocks and bonds, market value, 
$502,265,621. Tho gain in resources in 1899 was over $76,000,000, 
and was the highest ever known. The savings depositors through 
their Imnks have purchased $3, 733,000 of the state dt^t, $146, 399, 233 
of the bonds of cities in tho state, and $43,420,043 of town, county, 
village, and school district bonds. 

Stock Savings Banks do not as a rule differ from ordinary 
banks of deposit and discount, except in receiving smaller 
sums on deposit. They are found in the more purely 
agricultural i)arts of the country, the Southern, Mississippi 
Valley, and Western states, where only a small proportion 
of ] people earn wages in manufactures and commerce, 
suitable invostments are not numerous, the benefits of 
mutual savings banks are not familiar, and the {leople ai'c 
unwilling to accept a low rate of interest. In some states 
having stock banks there are no law^s relating to banking, 
and in others tho savings banks carry on their business 
under the same laws as commercial banks. Several of the 
states restrict the investments of the stock savings banks. 
Prior to 1865, when the issue of circulating notes by state 
banks w*as suppressed by a prohibitory tax, there was a 
distinction between state banks and stock savings banks ; 
the fonner could issue notes, while the latter, as a rule, 
could not. Stock savings banks are conducted frequently 
as adjuncts of state and national banks, occupying the 
same rooms and being under the same management. 

The law of tlie state of Iowa, enacted in 1874, is typical of tliose 
states where stock banks are under public supervision. A savings 
bank may be organized by not less than five persona. In towns of 
ten thousand inhabitants or less it must have a ca{ntal of $10,000, 
and ill towns or cities with more than ten thousand inhabitants 
$50,000. The usual corporate powers are granted. The amount 
of de(K>sit8 is limited to ten times the paid-up capital, and in case 
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this amount should be exceeded, the capital must be iucreased iu 
proTOrtion. The usual provisions for reiiayments of deposits are 
maae, and in addition the saving banks are mven the pnvilego of 
reoiiiiing sixty days' notice for tlie withdrawal of dejiusits. 

The Imnks are allowed to invest their funds in the following 
securities: — (1) Stocks, bonds, or interest-ljcaring notes of the 
tfnited States. (2) Stocks, bonds, or evidences of debt bearing 
interest of the state of Iowa. (3) Stocks, bonds, and warrants of 
any citv, town, village, or scliool district in the state regularly 
issued, but the investments of any savings bank should not consist of 
such bonds or warrants to a greater amuunt than 25 ])er cent, of the 
assets. (4) Moiigara or debts on unencumbered real estate within 
the state worth at least twice the amount lent. (5) It is lawful 
for such banks to discount, purchase, soil, and make loans upon 
personal or public security, except shares of their own capital stock. 

Property acquired by foreclosure of mortgages, &c., may not be 
held more' than ton years. The rate of interest to be paid is left to 
the discretion of the trustees, and the profits, after the payment of 
such interest and expenses, go to capital stock. Stockholders are 
liable to the creditors for double their stock, and for such liabilities 
continued for six months after the transfer of any stock. Directors 
receive no com{)cnsation. Officers and directoi's of the bunk arc 
required to give the same security for loans that is reemired of 
others, and such loans can only be made by the l)oaru in ilio 
absence of the party applying. The savings banks arc prohibited 
from lending to any individual or firm more than 20 i)er cent, 
of the capital stock. All savings banks are required to make a 
c|^uartorly statement to the auditor of the state, giving in detail 
iiic statement of condition ui)on a given day. This statement is 
made under oath of the officers, and is required to 1 k) published. 
The state auditor is given the power to oxamino any savings liank 
at any time, and should the conditions warrant, he is m^uired to 
rejMirt to the attorney-general, who institutes proceedings under 
the law relating to insolvent corporations. Provision is made for 
increasing the capital stock by a two-thii*ds vote of the existing 
shares. The cor|x»rate existence of the banks is [daced at fifty 
years. 

Under the above law the number of banks increased 
from 19 in 1875 to 195 in 1899; their capital from 
.^755, 500 to $7,800,000 ; and the (hqiosits from $2,338,685 
to $48,147,860. In 1899 the 287 stock savings banks of 
the United States held savings deposits amounting to 
$218,759,168 and deiwsits subject to check, $2,538,125. 

LoauH ami ImmtnienU , — Iu his annual roixirt dated 
31st October 1899, the comptroller of the currency gave 
data of the loans and investments of 942 out of the 987 
savings banks in the United States, of which 655 were 
mutual and 287 stock banks. As the banks are not under 
his aujjervision, being under the control of the respective 
states, reports are available from only such banks as 
choose to send them. The loans of the 942 banks 
aggregate $1,098,598,589, of which $878,126,859 were 
secured by real estate, $156,359,308 by collateral other 
than real estate, and $64,112,422 by (lersonal and 
other security. The investments iu United States lionds 
amount to $136,930,208; state, county, and municipal 
bonds, $512,777,336; railway bonds and stocks, 
$167,998,336; bank stocks, $36,637,920; other stocks, 
bonds, and securities, $230,796,388. 

The following are the statistics as to the deposits of the 
total number of mutual and stock savings banks in the 
United States : — 


Yean. 

No. 

of 

Banks. 

No. of 
Doijositors. 

Deposits. 

Averapre 
due eauh 
Depositor. 

Average 
per Caput 
in the U.S. 

1896 

988 

5,065,494 

11,907,168.277 

$376.50 

126.68 

1897 

980 

6,201,132 

1,989,376,036 

372.88 

26.66 

1898 

979 

6,386,746 

2,066,681,298 

383.54 

27.67 

1899 

987 

6,687,818 

2,230,866,964 

392.13 

29.24 


Softool Savings Banks were first established in the 
United States in 1885 by J. H. Thiry, at Long Island 
City, New York. On Ist January 1900 the system was 
in use in 526 schools, distributed throughout 97 cities or 
villages and 15 states. Out of 179,630 pupils registered 
in these schools, 52,694 have saved $806,0159, of which 
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$525,209 has been withdrawn, leaving a balance of 
$280,806 due depositors. In tliose i)art8 of the country 
where there are no savings banks their place is largt^ly 
supplied by building and loan associations. For further 
details see the articles on the several states. (b. k^.) 

SAVOIO^ a de|)artment of the south-east of France, 
bordering on Italy, traversed by the chain of the Alps and 
its ramifications, and watered by the Is6ro and Arc. 

Area, 2389 Sipian; miles. The population, 266,438 iu 1881, had 
decreased to 249,460 in 1901. Tlie births in 1809 were 5853, of 
which 315 wore illegitimate ; deaths, 5577 ; marriages, 1670. Tlie 
schools in 1896 numbered 989, with 47,000 pupils, 2 |»er cent, of 
the population being illiterate. The acreage under cultivation in 
1896 amounted to 854,6*20, of which only 219,830 acres were in 
plough-land and 24,700 acres in vines. The wheat grown in 1899 
was valued at £155,000; rye, £98,000; oats, £56,000; maize, 
£40,000 ; i>otatoes, £148,000 ; natural jiastures, £402,000 ; tobacco, 
£40,000 ; walnuts, £78,000. The vintage of 1899 was valued at 
£248,000. The horses in Savoie (1899) numbered only 3080, the 
asses, 5200 ; cattle, 124,840 ; sheep, 71,630 ; pigs, 11,980 ; goats, 
15,900. Savoie in 1896 produced 10,582 metric tons of coal, 6217 
tons of lignite, 140 tons of |)eat ; 636 tons of iron ; and 69 tuns 
of other minerals, of a total value of £5500. Tho industry in 
metals registered (1808) 29 metric tons of iron and 162 tons of 
steel, amounting, with inclusion of the other metals, to the 
value of £6100. The otlier industries are in a ba(jkwurd state. 
Chambdry, tho capital, had 22,108 inhabitants in 1901. 

SAVOlOp HAIlte«9 a department of south-east 
France, bordering on the Lake of Genova and on Switzer- 
land, and dominated by Mont Blanc. 

Area, 1775 square miles. Tlic popnlation, 274,087 iu 1881, had 
decreased to 259,595 in 1901. The births in 1899 were 6010, of 
which 310 were illegitirnato ; deaths, 5534 ; marriages, 1771. There 
were in 1896 917 schools, with 4.3,000 puidls, 1 per cent, of the 
population being illiterate. The land under cultivation in 1896 
comprised 827,450 acres, of which 291,460 aci*es were plough-land 
and 18,525 acres in vines. The wheat produce of 1899 was valnocl 
at £358,000; oats, £113,000. Tho vintage of the same year was 
estimated at £231,000 ; the potato crop, £241,050. In green crops 
(trefoil and sainfoin) tlio department reaped in 1898 the value of 
£256,000, and its natural pastures and grass lands yielded £412,000. 
Its live stock incliulcd 10,040 horses, 1950 mules, 13,090 cattle, 
35,580 sheep 28,210 pigs, and 23,940 goats. Mining in 1898 
produced 215 metric tons of eoal, 40 tons of peat, and 2660 tons 
of bitumen, valued altogether at £1510. Metallurgical industry 
turned out (1898) 2310 metric ions of iron and 440 tons of steel, 
valued at £21,000. Ollier iuduBtries are silk, tanning, and weaving. 
Annecy, tho capital, had in 1901, 13,611 inhabitants. 

SAVOflAy a town and episcopal see of the ])rovince of 
Genoa, Liguria, Italy, on the coast of tho west lliviera, 26 
miles west by south of Genoa by railway. It is one of the 
chief seats of the iron industry, having iron-works and 
foundries, iron shiiibuilding, railway workshops, engineer- 
ing shops, brass foundry, tin [date works, sulphur mills, and 
glass-works. It is also a considerable seaport, imjiorting 
commodities to the value of nearly two millions sterling 
(jB 1,754,300 in 1899), chiefly coal, with iietroleum, iron, 
cereals, <kc. There is a small export trade (£30,000 tf» 
£40,000 annually), of which preserved tomatoes, wood, and 
candied fruits are tlie chief elements. In 1899 the [lort 
(22 to 26 feet deep) was entered by 1139 vessels of 559,200 
tons, as compared with 855 vessels of 356,300 tons in 1892. 
There are a technical institute and a commercial institute. 
Population (1881), 24,481 ; (1899), about 28, .500. 

Savor/p Sir William Scovellp Bart. ( 182 ()~ 
1895), British surge^in, was born 30th November 1826, in 
London. He entered St Bartholomew’s Hosj)ital in 1844 
(M.R.C.S. 1847, F.R.C.S. 1852). From 1849 to 1859 he 
was demonstrator of anatomy and oiierative surgery at 
St Bartholomew’s, and for many years curator of the 
museum, where he devoted himself to pathological and 
physiological work. In 1859 he succeeded Sir .James 
Paget as lecturer on general anatomy and physiology. 
In 1861 ho liccame assistant surgeon, and in 1867 
surgeon, holding the latter [lost till 1891 ; and from 1869 
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to 1889 he was lecturer on surgery. In the College of 
Surgeons he was a man of the greatest influence, rising 
to be president for four successive years, 1885-88. 
Hunterian professor of coin|)arative anatomy and physio- 
logy (1859-01), he lectured on “General Physiology” and 
the “Physiology of Pood.” Jn 1884 he dolivei-ed the 
Bradshaw Lecture on the “Pathology of Cancer.” In 
1887 he delivered the Hunterian Oration. Jn 1879, at 
Cork, he had deedared against “ Listerism ” at the meeting 
of the BritisJi Medical Assoedation ; “ the last public ex- 
pression,” it has Ixicn said, “by a prominent surgeon 
against tlic now accepted methods of modem surgery.” 
In 1887 he became surgeon-extraordinary to Queen 
N'ictoria, and in 1890 he was made a baronet. Savory 
was an able oj)crator, but averse from exhibitions of 
brilliancy, and was altogether a iK)werful and authorita- 
tive man in his ])rofession ; his lucidity of expression being 
almost as valuable in that re8]XJct as his great knowledge 
of pliysiology and anatomy. He died in March 1895. 

8a.WAntwa.rlf or Savantvat)!, a native state 
of India, in the Konkan division of Bombay. Area, 
926 square miles. Population (1891), 192,948; (1901), 
217,800; average density, 235 i)tTsoiis ^ler square mile. 

The ostiiiiattid k*’**?^^ revenue is Iis.4,31,867, of which Rs.46,814 
was ex|Mui(led on juiblii- works in 1897-98 ; no tribute; military 
foreo, 400 iiion ; number of schools, 170, with 0386 juinils in 1897-98, 
being 3‘2 ])er cj'iit. of the jMumlation, comparerf with 2*4 por 
for ]lonil>ay generally. The cJiief, wJioso title is Sir Howii, 
is a Maratha oi‘ tlic lilioiislc family. The late chief, vho had 
heeij educated at the Kajkot College, died in Dcccniher 1899, wdth 
no <lirect Jieir. It has special manufactures of urnainouts carved 
out of bison-horn, painted and inlaid laequer-work, and gold and 
silver einl)roi<lery. The town of Sawan'I waki, or Wari, is 17 miles 
from the seaport of Veiigurla. Pojmlation (1881), 8584 ; (1891), 
9269; municipal revenue (1807-98), R.S.G348, the ineddenco of 
taxation being 9 annas per head. It was founded in 1670, on the 
edge of an artificial lake amid hills. There is a high scliool, and 
Westrofip hosfiital, with an ctidowmciii of Rs.l 0,000, raised to 
commemorate Uie Dianioiid .luhilec. 

Saxa, John QodfTey (1«1 6-1887), American 
poet, wtw bom at Highgate, Yermoiit, 2nd June 1816. 
He graduated at Middltdmry College in 1839, and liccame 
a lawyer, lieing at one time attorney-general of Vermont, 
lie also engagwl in ]>olitics as a HenHM?rat, an<l edittid a 
newspajxjr in Burlington ; but he was best known as a 
humorous ]»oet and a lecturer. His swiftly-moving lines 
abounded in ]Mins and witty turns, his travesties and 
.satires found many readers or listeners, and some of his 
love lyrics or other ])iems combined sjiarkle with rejil 
feeling. During a part of his later life he was editor of 
the Eveninq Journal at Albany, Now York, whei’e ho died 
31st March 1887. 

8axe-Altenburir, a duchy of Germany, one of 
the Thuringian sUitos, has an area of 511 scpiare miles, 
and a po]Hilation (1895), 180,313; (1900), 194,273, of 
whom 95,442 were males and 98,831 females; the 
density Ixdng 380 inhabitants to the square mile. In 
1895 the Protestants numbered 168,549, or 93*5 jier cent., 
and the Homan Catholics 2091. In the same year the 
duchy contained 16,180 farms, of w*hich 13,589, or 84 j)er 
cent., w^ero each less than 25 acres. The livtj stock in 
1900 totalled 69,172 cattle, 66,895 pigs, 12,282 horse.s, 
and 9860 shcHjp. The lignite mines yielded (1900) 
1,865,517 tons, valued at £229,300. For the i^eriocl 
1899-1901 the state revenue was fixed at £228,600 
annually, and the cxjienditure at approximately the same. 
The public debt in 1900 amounted to £44,370, and the 
contribution to the imiierial exchequer in 1901 to £98,550. 

8axaoCoblirsr**Oothaf a duchy of Germany, one 
of the Thuringian states, with an area of 755 square miles. 
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and population (1895), 216,603; (1900), 229,567, of 
whom 110,949 were males and 118,618 females; the 
density being 304 inhabitants to the square mile. About 
98 per cent., or 212,514, of the inhabitants wore Pro- 
testants, and 2956 Homan Catholics. In 1895 the duchy 
compris^ 29,458 farms, of which 15,230 were each 
less than 2| acres in extent and 11,100 between 2vJ- and 
25 acres. The number of persons sup|)orted by agricul- 
ture was 60,633, or 28 {ter cent, of the jiopulation. In 
1900 the live stock numbered 95,988 pigs, 68,780 cattle, 
47,718 sheep, and 10,301 horses. The public revenue 
during the i^criod 1899-1901 was fixed at £135,600 
annually, and the exi>cnditure at £165,800; in addition, 
there was a s^tecial revenue for the duchy of Coburg of 
£70,960 annually, and exjtenditure of £63,740, and a 
special revenue of £126,150 annually for the duchy of 
Gotha and an exitenditure of £177,210. The public debt of 
Coburg amounted in 1900 to £141,560, and of Gotlia to 
£107,330 ; and in 1901 their joint contribution to tlie 
imiterial exchequer to £116,350. The duke of Albany, 
grandson of Queen Victoria, succeeded to the ducliy in 
1900 on the decease of his uncle, the duke of Edinburgh, 
who had become duke of Saxe-Coburg-Gotlia in 1893. 

8axe-*MeininSfen| a duchy of Germany, one of 
the Thuringian states, with an area of 953 square miles, 
and poi)ulation (1895), 234,005; (1900), 250,083; of 
whom 123,027 were males and 127,650 feTnale.s. Den.sity, 
263 inhabitants to the square mile. Of the total j) 0 ])ula- 
tion in 1895, 228,909, or 98 cent., were Evangelical 
Lutherans, 3188 Jtonmn Catholics, and 1487 Jews. Agri- 
culture supiK)rts 07,540, or 29 ])er cent, of the pojmlation. 
Out of the tot-al numlHjr of fanns (31,907), in 1895, 
15,370 wore each under 21- acres in extent, 13,469 be- 
tween 2 1 and 25 acres. In 1900 the live stock numbered 
74,491 cattle, 80,322 j)igs, 31,232 shceji, and 7780 horses. 
Por the jieriod 1900-02 the jmblic revenue was fixed at 
£437,225, and the public cx]>enditure at £394,430. The 
{»ublic debt in 1901 amounted to £415,175, and the 
contribution to the imjicrial exchequer to £127,225. 

8axe"W0ll1iar| a grand-dudiy of Germany, one 
of the Thuringian states, with an aiea of 1388 square 
miles, and a population (1895), 339,217 ; of whom 
325,315, or 95*9 jxsr cent., wen; Evangtilical Lutherans, 
12,112 Homan Catholics, and 1290 Jews. In 1900 the 
population was 302,018, of whom 176,650 were males 
and 185,368 females. In 1895 the pojmlation was rural 
to the ext(;rit of 60*3 per cent., the rest being urban 
(39*7 per cent.). During the years 1890-98 inclusive, an 
avenige of 119 j>cr8on8 emigrated mmually ; in 1900 they 
numbered 86. The university of Jena is common to the 
four Saxon duchies. The sujireme court of Jena serves as 
a common <;ourt of a])pt;al for these duchies, for Schwarzburg- 
Hudolstadt, for the two Heu.ss princijialities, and for certain 
j)arts of Prussia. The number of persons supported by 
agriculture in 1895 was 123,011, or 36*2 per cent, of the 
pojmlation. The total nuniljcr of farms in 1895 was 42,227, 
of which 16,575 were each less tlian 2^ acres and 19,419 
between 2^ and 25 acres. In 1900 the live stock numl>ered 
156,995 pigs, 134,628 cattle, 88,300 sheep, and 22,207 
horses. For the financial period, 1899-1901, the state 
revenue and expenditure were balanced at £523,000. In 
1900 the jmblic debt was £97,000, and in 1901 the 
amount contributed to the imj)crial exchequer £183,550. 

SaXOnyy a kingdom of the German empire, rank- 
ing fifth in area, third in pojmlation, and first in 
density. 

Area and Po^nUation , — The census returns for 1885, 
1895, and 1900, together with the area and density of the 
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kingdom and it8 administrative districts, arc given in the 
subjoined table : — 


District 

Population, 

1885. 

Population, 

1895. 

Popnlallon, 

1909. 

Area 
iu 8q. 
iiuleH, 

Density 
])er sq. 
mile in 
1900. 

Bautzen • 
Dresden . 
Leipzig . . 

Chemnitz . 
Zwickau . 

Total . 

356,560 

860,558 

774,036 

) 1,190,849 

385,080 
1,067,757 
945,179 
/ 734,044 
\ 655,628 

405,092 

1,216,044 

1,059,278 

791,896 

727,453 

953 

1674 

1377 

799 

984 

425 

726 

769 

991 

739 

L -- ... 

^ 3,182,003 

3,787 688 

4,199,758 

5787 

726 


The former district of Zwickau has been divided into 
the two new districts of Choiiinitz and Zwickau, and the 
1895 population (1,389,672) is duly divided for that 
year between them. Of the total ])oj)ulation in 1900, 
2,042,437 were males and 2,157,321 females, or 1056 
females to every ] 000 males. As will be seen, the density 
is exceptionally high — in fact, the highest in tluj einjiire, 
with the excei)tion of the Haiisoatic towns. 

The average density of the entire empire in the year 
1 900 was 270. Of the total population in 1 900, 2, 100,475, 
t)r 50*01 pcir cent., lived in towns, the remaining 19*99 i>er 
cent, in rural communes. The largest towns of the country 
in 1900 were Leipzig (455,089), Dresden (395,349), 
Chemnitz (206,584), Plauen (73,891), Zwickau (55,825), 
and eight others with above 20,000 inhabitants each. 
The next table shows the movement of the i)opulation for 
the years 1888 to 1899 : — 


The number of emigrants gradually diminished from 4920 
in 1892 to 950 in 1897, and, after an increase to 1128 in 
1898, again fell to 870 in 1900 ; the annual average for 
the ten years 1889-98 being 2521. 

AgrieitUiire . — In 1805 agriculture supported 710,450 persons, or 
19 ))cr cent, of the population. Thu annexed table shows the 
farms classified according to size : — 


Uinii3r 2i 
acres. 

llct-wpen 
and 25 
acres. 

Between 25 
and 250 
acres. 

Above 250 
acres. 

Total 

Farms. 

96,796 

67,686 

28,392 

754 

193,627 


In 1900 there were 687,587 cattle, 570,825 ])ig8, 166,718 horses, 
and 74,518 sheep in the kingdom. 

I'lvdastry atid Mining . — In 1898, 501,677 persons were engaged 
in these occupations, distributed as follows : — 178,571 in the textile 
industries, 74,234 in tlie manufacture of machinery and instru- 
ments, 92,807 in mining, quarrying, and smelting and founding 
metals ; 34,573 in forestry, saw-inilling, &c. ; 27,088 in iwiiMjr manu- 
facture ; 22,230 in printing and similar branches ; and the rest 
(72,174) in other bi’anches. In 1900, 120 coal-mines w<ire in active 
work, 89 being lignite mines ; their output was 6,343,213 tons, 
valued at £3,4^0,600. There were 13 iron and salt mines at work, 
and they produced 13,087 tons of ore, valued at £24,000, and 8 
mines of cobalt, nickel, and bismuth produced 595 tons of ore 
valued at £29,650. The iron works, foundries, &c., produced 
342,152 tons of iron and steel, valued at £3,507,850 ; the breweries 
107,386,650 gallons of beer, the distilleries 2,965,100 gallons of 
pure alcohol, and the sugar factories 19,850 tons of sugar. Quarry- 
ing is extensively carried on, over 3800 ])ersons being employed in 
quarrying sandstone near Pirna alone. 

Communications . — In 1900, 1880 miles of railway were open for 
traffic, all except 25 miles belonging to the state, in 1898 the 
telegraph lines reached a total of 3750 miles, and telegraph wires 
17,910 miles ; the length of telephone lines was 2685 miles. 

Religion amd Edioiation,-— In 1895, 3,611,670 iiersons, or 95 '3 
per cent, of the population, belonged to the Evangelical Lutheran 
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Church, 140,285 were Homan Catholics, 10,538 wore “Reform- 
ists,” 15,059 belonged to other Christian sects, and 990‘j weru 
Jews. The university of Leipzig ranks after Berlin and Munich in 
respect of the number of students attending it (3586 in 1900-01). 
TJte remaining educational facilities embrace the technical high 
school (polytechnic) at Dresden, 2 “provincial ” schools, 17 classi- 
cal, and 10 semi-classical schools, 34 “modern” schools, 22 semin- 
aries, and 3 higher girls’ schools. There are also about 4340 
elementary and advanced elementary schools in the kingdom, and 
they are attended by approximately 792,200 children. In 1900 
the milling academy at Kreiberg liad 330 students ; the 2 mining 
schools, about 150 ])upils ; the academy of forestry at Tharaiidt, 
89 pupils ; the 7 schools of navigation (1898), 17 teachers and 157 
pupils; the veterinary high school, 212 students: liesides which 
there are 2 art academies, 3 industrial art schools, 2 conservatories 
of music, a shorthand institute, school of ]K)litical economy, 4 
architects’ schools, some 200 schools for training artisans and 
designers in s^wciul industries, 8 agricultural and liorticultural 
schools, 44 commercial schools, 15 music schools, and 1 dramatic 
school. The military schools arc iiieiitioiicd in the next section. 

Armjf.— In 1900 the jieacc footing of the Saxon army (12tli Army 
Corps of the im pcrial forces) numbered 43,288 men of ail arms. The 
cadet school at Dresden has about 250 pupils, and 2 non-commis- 
sioned (ilfieerK' sebools at Marienberg are attended by 500 men. 

Fituinas . — For the. period 1900-01 the ordinary annual rovoiiiie 
was fixed at £4,609, 9(K), and the ordinary annual expenditure at 
the same figure ; but there were in addition an extraordinary 
revenue and an extraonlinary expenditure, balancing at £4,934,100, 
this ox]»cnditui‘e being lor i>ublie works. Of the ordinary revenue 
£2,501,400, 01*54.^ ]M*rcenl., was derived from stale-owned sourees, 
c.g., forests, domain lands, mines, the ]>orcelnin factory of Meissen, 
and railways (£l,784,lo0). Direct taxes, chiefly income-tax, 
yielded £2,105.500. The amount upon which income-tax was 
kvicl was 4183,326,100 iu 1894, anil 4'n0,703,C70 in 1900. Out 
of the total luimher of persons who paid income-tax in 1898, viz., 
1,467,070, no less than 1,396,218, or 05 ]ier cent., paid on incomes 
under £165 per annum, and of tliese again 319,813 paid on incomes 
between £20 and £25 a year. In 1900 the amount of tlie national 
debt w'as £41,491,120, and in 1901 the amount contributed to the 
imiKirial treasury £2,133,650. See Kalender und Stalistischrs 
Jahrhux'h fiir das Kihxigreich Sachsen auf das Jahr 1900, 
(Die.sdeii, 1899). 

SAXOnyp a ))roviuce of Prussia, with an area of 07 50 
square miles, and poimlution (1895), 2,698,549; (1900), 
2,833.224 ; of whom 1,389,204 were males and 1,444,020 
were fetnal s. The mines iu 1897 yielded 13,009,653 
tons of lignite, valued at £1,583,750 (in 1900, 17,035,074 
tons valued at £2,101,200) ; 273,364 tons of eoal, valu(‘d 
at £55,700 ; 716,348 tons of kaiiiit^^, valued at ,£505,900 ; 
640,236 tons of potassium stilts, valued at £379,700 ; and 
632,168 tons of eop])er, valued at £909,700 (in 1900, 
671,918 tons valued at £1,108,850) ; total value in 1897, 
£3,434,750. The produec; of salt-works and furnac(*s, 
&c., in 1900 was 108,734 tons of salt, wortli £147,600; 
163,458 tons of eliloride of potassium, wortli £1,040,050 
The province of Saxony is famous for its high-class 
farming, ami ranks as tlic liist agricultural pioviiice of all 
Dennany. Besides the univcjrsity agricultural collogt* at 
Halle, there are two agricultural colleges and six agri- 
cultural schools, as widl as two experiimmtal stations, in 
the province. The barley and chiiory (50 ]>er cent, of 
that grown in Germany) of Saxony arc famous. In 1900 
the live stock included 1,259,737 ]>igs, 833,580 sheep, 
778,353 cattle, and 213,040 horses. Tliis province, 
esfiecially in the neighhourhood of Erfurt, (^uedlinburir, 
and Ascherslelitm, is far-famed for its gardening and se«Mi 
farms. The sugar factories in 1900 produced 447,895 
tons of sugar ; the breweries, 53,700,000 gallons of beiu- ; 
and the distilleries, 3,897,300 gallons of pure alcohol. 
For further particulars, see umlcr J^jiussja. See also 
“Agriculture in Germany,” Brit. Crms. 7iVy>., No. 'L)2 
(1898). 

Say, Joan Baptiste L6on 

French statesman and economist, was born in I’aris on btli 
June 1826. From his father, Horace Say, ami his grand- 
father, Jean Baptiste, the author of a celebrated 
d'dcoTioniie politigue^ founded on Adam Smith, he inherited 
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an ardent zeal for economic studies, of which he gave a 
remarkable proof by publishing at the age of twenty-two 
a brief HiBtoire de la Cause d^escompte. Ho was at first 
destined for the law, next entered a bank, and finally 
obtained a post in the administration of the Chemin de fer 
du Nord. Meanwhile he became a regular contributor to 
the Journal dee Dihats^ where ho established his reputa- 
tion by a series of brilliant attacks on the financial ad- 
ministration of the prefect of the Seine, Haussmann. He 
displayed a remarbible talent for interesting popular 
audiences in economic questions. His symjiathies, like 
those of his grandfather, were with the British school of 
economists ; he was, indeed, the hereditary defender of 
free-tnide principles in France. He had, moreover, an 
intimate acquaintance with the English language and 
institutions, and translated into French Qoschen’s Tlveory 
of Foreign Excltatufes, He was one of the pioneers of the 
co-oi)erative movement in France. Elected to the Assem- 
bly of 1871 by the departments of Seine and Seine-et-Oise, 
ho adopted the former, and took his seat among the 
Moderate Liberals, to whoso principles he adhered through- 
out his life. He was immediately chosen as reporter of 
the commission on the state of the national finances, and 
in this capacity prepared two elaborate statements. Thiers, 
though opi)osing their publication on grounds of imblic 
expediency, was much struck by the ability displayed in 
them, and on 5th Juno ap|)ointed Say prefect of the Seine. 
The fall of the Empii*e, the siege of Paris, and the Com- 
mune had reduccKl the administration of the capital to 
chaos, and the task of reconstruction, amid the urgent 
problems that called for immediate solution, severely tried 
the now prefect's power of organization. This was, how- 
ever, a gift with which he was jire-eminently endowed ; 
and ho only quitted his post to assume, in December 1872, 
the ministry of finance — a remarkable tribute to his 
abilities from Thiers, who himself hold strongly protec- 
tionist views. In all other respects Say always regarded 
himself as the disciple of Thiers, who, in his last public 
utteran(!e, designated Say as one of the younger men who 
would carry on his work. He fell from office with Thiers 
on *J4th May 1873, and was elected president of the Left 
CJentro group, as whose candidate he unsuccessfully con- 
tested the presidency of the Chamber with Buffet. In 
spite of their divergence of views, he consented, at the 
urgent request of Ihresidcnt MacMahon, to take office in 
March 1875 in the Buffet Cabinet j but the strongly re- 
actionary policy of the premier led to a sharqi and long- 
continued dispute between him and Say lK)th in the press 
and in the constituencies, and brought about Buffet’s 
resignation. Say continued to hold the ministry of 
finance under Dufaure and Jules Simon, and again in the 
Dufauro ministry of December 1877, and its successor, 
the Waddington ministry, till Deceml)er 1879. During 
this long period, in which ho was practically the autocratic 
ruler of Uiu French finances, he had first to complete the 
payment of the war indemnity — an operation which, thanks 
largely to his consummate knowledge of foreign exchanges, 
was effected long before the prescribed time. It was at a 
conference held l^twoen Say, Gambetta, and M. do Freycinet 
in 1878 that the great scheme of public works introduced by 
the latter wtis adopted. Say’s general financial policy was to 
ameliorate the incidence of taxation. As a pendant to his 
free-trade principles, he believed that the surest way of 
enriching the country, and therefore the Treasury, was to 
remove all restrictions on internal commerce. He accord- 
ingly reduced the rate of iK)8tage, repealed the duties on 
many articles of prime utility, such as paper, and fought 
strongly, though unsuccessfully, against the system of 
octrois. On 30th April 1880 he accepted the post of 
ambassador in London for the purpose of negotiating a 
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commercial treaty between France and England, but the 
presidency of the Senate falling vacant, he was elected, on 
25th May, to fill the post, having meanwhile secured a 
preliminary understanding, the most important feature of 
which was a reduction of the duty on the cheaper class 
of French wines. In January 1882 he became minister 
of finance in the Freycinet Cabinet, which was defeated in 
the following July on the Egyptian question. Say’s influ- 
ence over the rising generation grew less ; his “ academic 
Liberalism” was regarded as old-fashioned; Socialism, 

I which he never ceased to attack, obtained even greater 
I power, and free-trade was discarded in favour of M. 

, Moline’s policy of protection, against which Say vainly 
organized the lAyw contre le rencfiMssement du pain. 
He had, however, a large share in the successful opposition 
to the income-tax, which he considered likely to discourage 
individual effort and thrift. In 1889 he quitted the 
Senate to enter the Chamlx)r as member for Pau, in tlie 
belief that his efforts for Liberalism were more urgently 
needed in the ix>pular Assembly. Throughout his career 
he was indefatigable both as a writer and as a lecturer 
on economics, and in both ca|)acities exerted a far wider 
influence than in parliament. Special mention must be 
made of his work, as editor and contributor, on the Du- 
tionnaire des finances and Nouveau dictionnaire d^dconomie 
politique. His stylo was remarkably easy and lucid, and 
he w'as often employed in drawing up important official 
documents, such as the famous presidential message of 
December 1877. He was for many years the most pro- 
minent member of the Acad(^mie des Sciences Morales et 
Politiques, and in 1886 succeeded to Edmond About’s 
seat in the Academie Frangaise. Ho died in Paris on 21st 
April 1896. A selection of his most important writings 
and speeches has since been published in four volumes 
under tlio title of Les Finances de la France sous la 
timsihm lUpfublique ( 1 898-1 90 1 ). (ii. sy ) 

Sayre, a lx)rough of Bradford county, Pennsylvania, 
U.S.A. It is on the North Branch of the river Susque- 
hanna and on several railways, in the north-eastern of 
the state. Population (1900), 5243, of whom 337 were 
foreign-born. 

SCftrborOU^hi a municipal and imrliamentary 
borough and fashionable watering-place, Yorkshire, Eng- 
land, North Biding, in the Whitby imrliamentary division, 
40 miles north-east of York by rail. A promontory divides 
the town into north and south imrts. The former was 
greatly improved by the addition of the promenade and 
drive, known as the Royal Albert Drive and Clarence 
Gardens, opened in 1890. In 1891 the corporation 
purchased ^msdale Valley bridge, spanning a picturesque 
ravine which separates the southernmost part of the town 
from the rest. The People’s Park occupies both sides of 
the valley. Modem public buildings include the church 
of St James’s, two Wesleyan chapels, a Congregational 
chapel, Constitutional and Liberal clubs, and central fire 
station. Population of the municipal and parliamentary 
borough (1881), 30,504; (1901), 38,160. 

8chafrhAUS0n| one of the Swiss cantons. Its 
total area is 113^ square miles. Of this, 108*4 square 
miles are classed as productive,” forests covering 44*8 
square miles, vineyards 4*2 square miles, and arable or 
pasture land the remaining 59*4 square miles. The popu- 
lation of the canton was 37,783 in 1888, while in 1900 it 
was 41,514. In 1900 there were 365 inhabitants to each 
square mile. The people are mostly Protestant — roughly, 
the Roman Catholics number 10 per cent. — and German- 
speaking. With the exception of a small portion of the 
town of Stein, the whole canton lies north of the Rhine. 
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The oantonel constitution is that of 1876, slishtly modified. The 
le^laturo is elected as stated in the ninth edition of this work, but 
omy ** communes” with over 250 inhabitants form sejiarate electoral 
cirmes, the smaller being united electorally to their greater neigh- 
bours. The executive of five members is also elected by xioptdar 
vote for four yean. Besides the right of “initiative” of 1000 
citizens as to legislative projects, and the revision of the cantonal 
constitution, there was adojited in 1895 the “obligatory refer- 
endum ” for all legislative projects, as well as a curious institution 
(formerly existing in several cantons) by which the legislature can 
consult the people on certain questions involving principles, and 
not merely rally drafted legislative projects. In 1897 the state 
revenue of th6 canton was 1,647,481 francs (a rise of 42 per cent, 
since 1885), and the state expenditure, 1,564,118 francs (a lise of 
46 per cent), while in 1898 the surjdus was 95,999 francs; the 
system of accounts in this canton is rather intiicate. In 1897 tlio 
public debt was nil. The taxes are very small, while the state pro- 
perty is the most ransiderable in Switzerland, so that from a finan- 
cial point of view it is the most favoured among the Swiss cantons. 

Authobities. — Beitrdge z, vaferland. Oeschickte, Schalfhausen, 
1863-84,— Im Titurx. Dtr KaiU, S. St Gall and Bern, 1840.— 
Pfaff. Das Staatsrecht d, alien Eidgeiumenschaft, Schaffliausen, 
1870 (p]>. 89-97 contain a history of Sclinffliauseh). In 1901 there 
appeared at Schafiluuison two elaborate historical “ Festschriften,” 
one for the canton and the other for the town. (w. a. B. C.) 

8chftffllftllS6n| the capital of the above canton. 
There is a railway (1^ miles) to Fcuerthalon (1253 inhabit- 
ants), the first station on the line to Constance, which keeps 
on the Swiss side of the Rhine. There is a fine promenade 
on the west of the town, called the Fasenstaub. Popula- 
tion (1880), 11,753; (1900), 15,275. 

Schandorphp Soph us. Bee Danish Litkii- 

ATUItE. 

Scharf, Sir Qoorgo (1820-1895), director of 
the British National Portrait Gallery, was Ixnii in London 
on 16th Deceiiilier 1820, the son of George Scharf, a 
Bavarian miniature jiaintcr wlio settled in bhiglaud in 
1816, and died in 1860, He was educated at University 
College School, and studied in the schools of the Royal 
Academy. In 18*10 he accompinied Sir Charles Fellows 
on the second of his archaeological visits to Asia Minor, 
and in 1843 acted as draughtsman to a Government 
ox|X)dition to the same country. After his return he 
devoted himself with great industry and succ^ess to the 
illustration of books relating to art and antiquity, of 
which tile best known arc Macaulay’s Lays of Amiimt 
Ronie^ 1847 ; Milman’s //omcc, 1849 ; Kuglcr’s UandbiMk 
of If alum Painiiny^ 1851 ; and Dr Smith’s classical 
dictionaries. He also engaged largely in lecturing and 
teaching, and took part in the formation of the Greek, 
Roman, and Pompeian courts at the Crystal Palace. He 
acted as art secretary to the great Manchester Art Treasures 
Exhibition of 1857, and in that year was appointed scjcretary 
to the newly founded National Portrait Gallery. The 
remainder of his life was given to the care of that institu- 
tion, which during the thirty-seven years of his able ami 
zealous manajgement gradually developed into a collection 
of first-rate im{X)rtance. Scharf acquired an unrivalled 
knowledge of all matters relating to historic jiortraiture, 
and was the author of many learned essays on the subject. 
He was elected a fellow of the Society of Antiejuaries in 
1852, and a corresponding member of the Arclueological 
Institute of Romo in 1858. In 1885, in recognition of 
his services to the Portrait Gallery, he was n^e C.B., 
and on relinquishing his post, early in 1895, was created 
K.C.B. and a trustee of the Gallery. He died on the 
19th April of the same year. (f. m. o’b.) 

Schaumburv-Lippep a prmcqmlity of Ger- 
many, in the valley of the Weser, between the Prussian 
provinces of Westphalia and Hanover. Area, 131 square 
miles. Population (1895), 41,224; (1960), 43,132; of 
whom 21,449 were i^es and 21,683 females. The people 
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are almost entirely Evangelical Lutherans. Density, 329 
inhabitants to the square mile. Of the total population in 
1895, 11,725, or 28*4 per cent., were supported by agricul- 
ture. The number of farms was 7218, of whicli 6585, or 
91 per cent., were each less than 25 acres; 625 were 
between 25 and 250 acres, and only 8 exceeded 250 acres. 
In 1900 the principality contained 32,243 i>igs, 12,434 
cattle, 4088 horses, and 1632 sheep. The state revenue 
and expenditure for 1900 were estimated to balance at 
£53,530. Tlie public debt amounted in 1900 to £24,100, 
and in 1901 the contribution to the imperial exchequer to 
£21,845. 

Scheffel, Joseph Victor von (1826-1886), 

Gonnan i)oet and novelist, was boni at Carlsruho, where 
his father was an oflicer in the Baden army, 16 th February 
1826. His mother, mSe Krederer, was a jx)et of some 
distinction. He Avent to sc.hool at Carlsrulie, and after- 
wards studied law at Munich, Heidelberg, and Berlin. 
After graduating doctor juris^ he held a secretaryship for 
a short time, and subsecpiently was apiK>intod to various 
judicial ^Kists. Eventually, in 1854, he retired in order to 
devote himself entirely to his i)eii, coming to this deter- 
mination as a consequence of the great success achicived 
by his ]>oem Der Tromjmter vtm Sdekinyen, ]mblished in 
1853. The iK>pularity of this work in Germany has lieeii 
extraordinary, more than 200 editions of it having been 
issued.' In 1857 he published Gandeamva (a volume of 
]K)enis) and a historical romance, Ekkeluirdy which also 
l)ecame very jiopular. In 1864 he married Caroline von 
JMalzen and settled at (Jarlsrulie, where ho lived practically 
in retirement. He died there on 9th April 1886. His 
later works never achieved the iK)pularity of those men- 
tioned al)Ove, wlii(;h by themselves were sulliciont to procure 
iiim enthusiastic eulogiums and various marks of honour 
on his “jubilee,” which was celebrated all over Germany. 
He was on this occasion granted a patent of hereditary 
nobility by the grand duke of Baden. His works 
subsequent to Ekkehard were /’ma A venture (1863), 
Jnnijterns (1868), Waldeinsaaikeit (1880), Der lleini von 
Eteier (1883). Volumes of Jleisehilder (1887), Gc/llchte 
(1888), Ejnstdn (1892), and liriefe (1898) were ]»ublished 
IKistliumously. (u. v. s.) 

Scholdty a river Bowing througli Franci^, Belgium, 
and Holland. In its Belgian course it is regulattMl by 
locks as far as Ghent, below Avhich it flows fi-(‘ely east and 
north to the estuaries indenting Zeeland, which are, hoA\ - 
ever, really inlets of the sea, Ijeing at many places oA(‘r 
3 miles broad from dykti to dyke, and showing no 
movement but the ebb and flood of the sea. The river 
water running through these estuaries is, moreover, shrink- 
ing in bretulth, and the alluvium, csi>cchilly between the 
Islands, is accumulating. The Dender, a tributary on tlie 
right bank, and the Lys, f)u the left, are both largely canal- 
ized. At Antwerp the Scluildt at high water has a breadtli 
of 1 706 feet. Bixteen miles north-west of AntA\(;rp the riv(*r 
divides at Fort Bath (Holland) into the Western and the 
Eastern Scheldt. The Western Scheldt flows, letwocn 
Dutch Flanders on the south and the islands of South 
Beveland and Walclicren on the north, into llic North Sea 
at Flushing. Altogether the Scheldt is naxigablc f<*r 
207 miles. On the north side, near Flushing, and along 
the south coast of South Beveland, as also on the south 
side near Terneuzen, the Western Scheldt has a d(‘pth of 
131 feet. Stciimers ply between tlnisc jilaces and Fort 
Breskens, on the south bank opj>osite Flushing. The 
roadstead of Zierikzee (island of Schouwen) and the navi- 
gable water along the northern coast of North Beveland 
have a depth of 100 to 130 feet. The strait (Mast gat) 
between the islands of Tholen and North Beveland is 
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also very deop. The Sloe, an arm of the Western 
Scheldt between Walcheren and South Bovoland, and also 
both sides of the dyke connecting South Beveland with 
North Brabant, are silting up ; the Braakman, a southern 
arm of the Western Scheldt, is fast drying up. The 
difference of level l^twecn ebb and flood tide is at Flush- 
ing 12, at Antwerp 14, feet. 

Schonectadyp a city of New York, U.S.A., 
capital of Schenectady county. It is situated in 42" 47' N. 
and 73" 57' W., in the valley of the river Mohawk, 
17 miles north-west of Albany, in the eastern part of 
the state, at an altitude of 246 feet. It is irregularly 
laid out, the older and business part of the city being 
in tlic valley, while the newer and residential portion is 
built on higher land in the rear. Its water-supply is 
punijKjd and filtered. The city is reached by branches of 
the Delaware and Hudson and the New York Central and 
Hudson Bivor railways. The manufacturing interests are 
very imi^rtant. There are extensive locomotive, electrical, 
and agricultural implement works, besides foundries, car 
works, planing mills, and clothing factories of various 
kinds. It is the seat of Union College (founded 1795), 
which had in 1900 a faculty of 24 and w^as attended by 
184 students. Population (1890), 19,902 ; (1900), 31,682, 
of whom 7169 were foreigii-l)orn and 127 negroes. Of 
11,093 males 21 years of age and over, 656 wei*e illiterate 
(could not write). 

Scherarp Edmond Henri Adolphe 

(1816-1889), French theologian, critic, and i)olitician, 
was born in Paris, 8th Ajiril 1815. After a course of 
legal studies he found himself strongly attracted to theo- 
logy, and s]K}nt several years in theological study at 
Strasburg, where he graduated and w'as ordained. In 
1843 ho was ai»i>ointed to a professorship in the Ecole 
Evang^licpie at Ceneva, but the develuinnont of his 
oj)inionB, which were Uicoming strongly in favour of the 
Lil)eral movement in Protestant theology, led to his resign- 
ing the |)Ost six y(?ars later. Having had already some 
exi»cricnce of jounialism, he now settled in Paris, where he 
at once attracted attention by brilliant literary criticisms 
contributed to the HfAnve Dmx Momle^ and other 
journals. He was elected municipal councillor at Ver- 
sailles in 1870, deputy to the National As.senibly for the 
dci)artment of Seine-ot-Oise in 1871, and sfuiator in 1875. 
As a jK)litician he was a steady 8U[»porter of the Repub- 
lican j)arty. Towards the end of his life he devoted him- 
self mainly to literary and general criticism, and was for 
many years one of the ablest contributors to Le Temps, 
His critical work is marked by keen insight, individuality, 
and remarkable lucidity of expression. He w^as a fn^.quent 
visitor England, and took a lively interest in English 
|K)litics and literature. He died at Versailles, 16th March 
1889. His chief works arc: Dogniatique de V^glise ri- 
form^e (1843), De V4Uit actuel de Veglise reformie en 
/Vaacc (1844), Esguisse dhine ihiijfrie deVeglise chHtienne 
(1845), Ial Critique et la Foi (185C^ Alexaiidre Vinet 
Lett^^.s a won Cur4 (1853), EUides critiques mr 
^rature contemporahve (1863), Etudes critiques de 
Httiratwre (1876); Didei*ot (1880), La Dimocratie et la 
Frame (1883), Etudes stir la litihuture au annw* siccle 
(1891). A memoir of him, by V. C. O. Greard, apj)eared 
in 1890. (b. f. s.) 

8ch0vanlf1ff^np a fishing village and fashionable 
watering-place in the Dutch province of South Holland, 
2 miles north-west of The Hague, with wdiich it is con- 
nected by the old and the new road, and by horse, steam, 
and electric tramways. Among mc^om buildings is the 
large Kurhaus (1886), with a Kursaal accommodating 
2900 guests. Many villas have been built for the require- 


D Y — S C H L A N 

ments of about 20,000 annual visitors, chiefly Dutch and 
Germans. The fishing fleet comprises about 200 boats, 
and a new fisher-haven is to be constructed at the mouth 
of the Hague-Scheveningen Canal. Population (1900), 
about 20,000. 

Schlodftmp a manufacturing town and seaport in 
the Dutch province of South Holland, near the influx of 
the Schie into the Maas. In 1899 there were 190 grain 
and 141 other distilleries, producing the “Geneva” or 
Dutch gin (Hollands). The yeast and the grain refuse of 
the distilleries form an article of export. Population 
(1900), 27,081. 

Schimmalp Hendrik Jan (1825 ), 

Dutch poet and novelist, was bom 30tli June 1826, at 
*S Qraveland, in the province of North Holland, whore his 
father was a notary and the burgomaster. From 1836 to 
1842 young Schimmel served his apprenticeship in his 
father’s office, and upon his death he was taken into the 
office of the agent of the Dutch Treasury in Amsterdam, 
exchanging the work in 1849 for a post with the Dutch 
Trading Company there. In 1863 he became a director of 
the Amsterdam Credit Association. His first volume of 
poems ap|)eared in 1852 ; but it is as a writer of historical 
dramas in blank verse, and one of the regenerators of the 
Dutc‘h stage, that his literary position was made. His 
finest production is his iStruensee (1868), which was 
precjcdod by Napoleon Bonaparte (1851) and Juffrotm 
Serklaas (“Mrs Serklaas,” 1867). Among his other 
dramatic works may be mentioned Joam Woutersz (a 
drama, 1847), Ttvee Tudm^s (“Two Tudors,” 1847), 
Gouddhald (1848), Schuld en Boete (“Guilt and Retribu- 
tion,” a drama, 1852), llet Kind van Stoat (“The State 
Child,” a dramatic fragment, 1859); Eege na Strijd 
(“Struggle and Triiunph,” a drama, 1878). Schimmers 
renderings of Cosimir de la Vigne’s Lotiis AT/., Geibel’s 
Sophonisbe^ and Ponsard’s Lncrece are also still acted in 
the Netherlands. His novels are distinguished by their 
vigorous style and able characterization. The earlier, 
better-known ones betray the writer’s English proclivities. 
The plots of Mary Hollis (1860, 3 vols. ; English transla- 
tion, London 1872, under the title of “Mary Hollis, 
a Romance of the Days of Charles II. and William, Prince 
of Orange,” 3 vols.) and of Mylady Carlisle (1864, 
4 vols.) fire laid in England, wliereas those of his Sinjeur 
Semeyns (1875, 3 vols.), a powerful picture of the terrible 
year 1672, and of De Kajdtein van de Lijf garde (1888, 
3 vols. ; English adax)tation, 1896, under the title of 
“ The lifeguardsnian,” 1 vol.), a continuation of “ Master 
Semeyns,” are almost entirely centred in the Holland of 
those stirring days. He had many points of style and 
manner in common with Madame Boslwom - Toussaint, 
though both remained highly original in their treatment. 
Both exhausted their foreign themes and heroes, and 
finally reverted to essentially national subjects. To the 
earlier romances of Schimmel belong : Bonaparte en zyn 
Tyd (“Bonajjarte and his Time,” 1853), De Eerste Dag 
cens Nieumn Levens (“The First Day of a New Life,” 
2 vols., 1855), Sjrroken en Vertellvngen (“Legends and 
Tales,” 1855), Een llcuigsche Joffer (“A Hague Damsel,” 
1857), De Vooravoud der Revolutie (“The Eve of the 
Revolution,” 1866). Schimmel was an early collaborator 
of Potgicter on the Gids staff. His dramatic works 
api^eared in a collected edition in 1886-86 at Amsterdam 
(3 vols.\ followed by a complete and popular issue of his 
novels (l^hiedam, 1892). 

SchllBOmycetes. See Baotebiology. 

SchlAn (Czech, Slanp\ the chief town of a district 
in Bohemia, Austria, about 40 miles north-west of Prague, 
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on the railway between the latter town and Briix. There 
are extensive coahiields and important iron, metal, and 
machine industries, together with the manufacture of 
chemicals and corn-milling. Population (1890), 9115: 
(1900), 9494, Czechs. 

SchlsiJBi a town of Germany, second capital of the 
principality of Keuss the Younger, 20 miles by rail west 
by north of Plauen (in Saxony). Here arc two royal 
residences, an old church, with the burial vaults of the 
reigiung princes, a deaf and dumb asylum, teachers’ 
seminary, wood-carving school, and various small industries 
(toys, belts, &c.). Population (1900), 5.'131. 

8chl6SWi£f| a town of Prussia, capital of the 
province of Schleswig-Holstein, 29 miles north-west of 
Kiel. In 1894 the tower of the cathedral was carried up 
to ^168 ft. The town possesses provincial lunatic and deaf 
and dumb asylums, and numerous modern irionuraents 
to local celebrities. There are tanneries, breweries, 
flour and saw-mills. Population (1895), 17,253; (1900), 
17,909. 

SChlOSWiflf-HolstOinp the most north-westerly 
province of Prussia, with an area of 7337 square miles, and 
population (1890), 1,219,523; (1900), 1,387,587, of 
whom 701,583 were males and 686,004 females; the 
density being 189 inhabitants to the square mile. The 
population of the northern circles is still predominantly 
Danish ; the total Danish population of the province being 
(in 1890) 134,064, as compared with 144,400 at the date 
of the coiKjuest in 1864. In the circle of Haderslcben 88 
j>er cent, of the population are Danes, in circle Sonderburg 
85 per cent., in Aponrade 82 per cent., in Tondeni 49 |>er 
cent. In these four circles 83*5 per cent, of the children 
attending school in 1891 spoke Danish as their mother 
tongue, and only 11*4 per cent, spoke German ; whilst 5*1 
per cent, spoke both languages. The live stock in 1900 
included 897,615 cattle, 611,003 pigs, 235,469 sheep, and 
184,658 horstis. The sugar factories in 1900 produced 
5800 tons of sugar; the breweries, 35,128,200 gallons of 
beer ; and the distilli;ries, 933,100 gallons of pure alcohoL 
In 1900 the province owmed a mercantile fleet of 770 sea- 
going vessels of 182,797 tons. The principal ports are 
Altona, Kiel, Klensburg, Neuiniihlon, Sonderburg, Wyck, 
Tdiining, and Heligoland. In 1892 Dr Eugen Tracger 
called attention ^ to the i»crilous condition of the smaller 
of the North Frisian Islands, called halligen ; and in 1896 
measures were taken to protect them against the encroach- 
ment of the North Sea by warping them (e.r/., Oland and 
Langenes) together, and binding them hi the same way to 
the mainland. For this purjiose the Prussian Government 
voted a sum of ,£66,000 (see Glohua^ 1896, iq). 290-293). 
Since 1872 an area of 4000 acres has been leclaimed from 
the sea in South Dithmarsh, at the south-western extremity 
of the province, and additional areas were enclosed in 1900 
and subsequent years. Altogether 16,000 acres were 
enclosed between 1785 and 1899. 

Schliemann, Heinrich (1822-^1890), known 
to the general world for his archaeological discoveries at 
Hissarlik and Mycenae, and held in siKxtial honour by 
scholars as the first who let in clear light upon the pre- 
historic civilization of the Greek lands, was born on 6th 
January 1822 at Neu Ruckow, in Mecklenburg-Schwerin, 
the son of a ])oor iwistor. He has stated in his auto- 
biogra])hy that through all his early years of struggle, 

' III Die ITalligeii der Nonisee (Stuttgart, 1892), being part of vol. 
vi. of A. Kibcuuofk's Forschungen zur Deutschen Landes- und 
Volks-kunde; also Olobu% vol. Ixxviii. (1900), No. 16 ; and Christian 
Jrnben, Vom DUn&nstrand tier Nordsee und vom Wattenmeer 
(Schleswig, 1901). 
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w'hen he was successively grocer’s apprentice at Fiirsten- 
l>crg, cabin-boy on the Doroikm bound for Venezuela, and, 
after her WTeck, office attendant and then book-keeper in 
Amsterdam, ho nourished a passion for the Homeric story 
and an ambition to become a great linguist. In tlie end, 
thanks to an unusually jiowerful memory and a deterniiiuMl 
energy, which would have made him remarkable in any 
line of life, he acijuired a knowledge of seven or eiglit 
tongues besides his own, including ancient and modern 
Greek. The foundation of his fortune was laid by the 
house of B. H. Scliroder of Amsterdam, wliieh in 1846 
sent him to St Petersburg, where he established a business 
of his own and omliarkecl in tlio indigo trade. He made a 
fortune at the time of the Crimean war, partly as a mili- 
tary contmetor. Being accidentally pi-esimt in California, 
when made a state of the Union in 1850, he became and 
remained an American citizen. After travels in Greece, 
Tunis, India, China, and Japan, and writing a short 
sketch of the last two countries, lie look his large fortune 
to Greece in 1868, and proceeded to visit Homeric sites. 
In an ensuing bis^k — Ithakxiy der Pelttjumnes^ uud Troja 
— he propounded two theories wdiich he was destined 
eventually to test in jiractice, viz., tliat Hissarlik, not 
Bunarbashi, was the site of Troy, and that the Atreiil 
graves, mvn by Paiisauias at Mycerue, lay within the 
citadel wall. Two years later he took up Mr Calvert’s 
work on the former site, and, convinced tliat Troy must 
be on the lowest level, hewed his way down, regard l(»ss 
of the upiM)r strata, wlierein lay unseen the remains of 
which he was really in search. By 1873 he had laid bare 
considerable fortifications and other remains of a burnt 
city of very great antiipiity, and discovisred a treasure of 
gold jewellery. We now know this city to have belonged 
to the middle pre-Mycencean jioriod, long jirior to th(‘ 
genemtion of Homer’s Ac)ia*ans ; but Schliemann far and 
w^iile proclaimed it “Troy,” and was backed by Mr Glad- 
stone and a large part of the Euro[K3an public. 'IVyiiig to 
resume his work amid universal attention in lAibruary 
1874, he found himself inhibited by the Ottoman Goveni- 
imuit, whose allotted share of the gold treasure had not 
lieen satisfactory, and it was not till April 1876 that he 
obtained a firman. During the delay he issued liis Trog 
and its M&tnains (1875), and betook himself to Mycena*, 
the other object of his early ])lans. Tluu’e in August 
1876 he iH'gan work iu the Dome-tombs and by tlui Lion 
Gate, and o])eiied a large pit just within the citadel. The 
famous double ring of slalis and certain stoia^ reliefs came 
to liglit. Schliemann, thinking it >vas only a ])latform 
levelled as a ])lace of Achaean assembly, jMiused, and did 
not resume till November. Then, resolved to explore to 
the rock, ho cleared away some thri'c feet more of earth 
and stones, and lighted on the live shaft graves which 
have jJaced him first among fortunate excavators. A 
sixth grave was found immediately after his dc|)artiirc. 
The immense treasure of gold, silver, bronze, fine stone 
ami ivory objects, which w^as buried with the sixteen 
corpses in this circle', is worth intrinshially more than any 
ti*casure trove known to have Ik^cii found in any land, 
and it revealed on(»e for all the character of a gn'at 
civilization ])rec.e<ling the Hellenic. The find was de- 
posited at Athens, and gradually cleamvl and arranged 
in the Polytechnic ; and the discoverer, jaiblisliing his 
Mycenae- in English in 1877, had his full .sliari! of honours 
and fame. He had now settled in Athens. There In* 
married a Greek lady, and there succtissivc'ly he built 
two splendid houses, whicdi became cciitnjs of Athenian 
society. In 1878 he dug in Ithaca, but unsuccessfully, 
and in the same year and the following resumed work 
at Hissarlik, and summed iq) his results in a discursive 
memoir, ujioii wdiich a sequel, Trojn, issued in 1884, 
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after Wilhelm Dorijfeld, associated in 1882, had intro- 
duced some archseological method into the explorations, 
was a considerable improvement. In 1880 and 1881 
Bchliemann cleared out the ruined domo-toiiib of Orcho- 
menus, finding little except remains of its beautiful ceiling ; 
and in 1885, with Dori»feld, he laid bare the upper 
stratum on the rock of Tiryns, i)rosenting scholars with a 
complete ground plan of a Mycenaean ]:)alace. This was 
his last fortunate excavation. While Tsoiintas, for tlio 
Greek Archa3ologi(»il Society, picked up his work at My- 
cenie in 1886, and gradually cleared the Acroix)li8, with 
notiible results, Schlieinann tried for traces of the Csesareum 
at Alexandria, of the Palace of Minos at Knossos, in 
CVcto, and of the Aidirodite temple at Cythera (1888); 
but he was not successful, meeting in the two former 
enterprises with a local opposition which his wealth was 
unable to bear down. In 1889 he entertained at Hissarlik 
a committee of archajological oxi^erts, deputed to examine 
liiittichcr’s absurd contention tliat the ruins represented 
not a city, but a cremation necropolis ; and he was con- 
templating a new and more extensive cam])aign on the 
same site when, in December 1890, he was seized at 
Na[)les with an illness which ended fatally on the morning 
of Christmas Day. His great wealth wjis left mainly to 
the two families that he had in Hussia and Gretu^o ; but a 
sum was reserved for Hissarlik, “where Dorpfeld in 1891 
and 1892, by clearing away the debris of the fonner 
excavations, exposed the great walls of the sixth stratum 
which Schlieinann had called Lydian, and proved their 
synchronism with Mycenae, and identity with Mycenaean 
nunains; that is to say, wuth Homer^s Troy, if Troy 
ever was. 

Schlieinann was on sevcml occasions in England, in 
188.*1 to receive honours from the groat universities, and 
in 1886 to confute, at a s^Kjclal gathering of the Hellenic 
Society, the assertion of Stillman and Penrose that the 
Tirynthiau palace was jiostcrior to the Christian era. 
Nowhere was he lietter appreciated, and most of his books 
were first issued in English. (o. g, h.) 

SchlliSSOlburgfi a district town and fortress of 
Uussio, in the government and 40 miU?s east of the city 
of St Petersburg, at the issue of the Neva from Lake 
ijodoga, situated on low ground surrounded by marshes. 
It w'as founded in 11123 by the Novgorodians, and though 
afterwards lost by Russia, w^as reconquered by Peter the 
First. It has a forti-ess, built on an island in the Neva, 
which is now used as a ])olitical jirison. Population 
(1897), 5285. 

Schmerlingf, Anton von (1805~1893), 
Austrian statesman, was born on 23rd August 1805 at 
Vienna, “where his father held a high position on the 
judicial side of the civil service. After studying law at 
the university of Vienna, in 1829 he entered the public 
service, and during the next eighteen years was constantly 
occupied, chiefly in Lower Austria. In 1847, as a member 
of the lesser nobility, he entered the Estates of Ijower 
Austria, wdth which he had already had some con- 
nexion in his official work, and took an active part in 
the Liberal movement for administrative and constitu- 
tional reform of which they were the centre. On the 
outbreak of the revolution in Vienna in March 1848, 
when the mob broke into the Assembly, Schmerling was 
one of the deputation w^hich carried to the palace the 
demands of the people, and during the next few days 
ho was much occupied in organizing the newly formed 
National Guard. At the end of the month he was sent by 
the ministry to Frankfort as one of the men of ** public 
confidence.” For the next year he was one of the l^ing 
figures in the city which was the centre of the German 


revolution. He soon succeeded Count Colleredo as presi- 
dent of the Diet) and in this capacity officially transferred 
to the Archduke John, the “administrator” of the 
country, the powers of the Diet For this he was violently 
attacked in the Assembly by the extreme Radicals ; but on 
this and other occasions (he had himself been elected to 
the Assembly) he defended moderate and constitutional 
principles, all the more effectively because he depended 
not on eloquence but on a recognition of what has been 
called the “ irony of facts ” — to which the Assembly as 
a whole was so blind. He was the first and the most 
influential member of the ministry which the adminis- 
trator formed ; he held the ministry of the interior and, 
later, also that of foreign affairs, and it was almost entirely 
due to him that at least for a short time this phantom 
government maintained some api)earance of po“wer and 
dignity. A defeat in the Assembly when he defended 
the armistice of Malmo led to his resignation ; but he 
was immediately called to office again, “adth practically 
dictatorial power, in order to quell the revolt which broke 
out in Frankfort on 18th September. His courage and 
resolution averted what nearly became a terrible cata- 
strophe. It was his hoi)e to establish in Germany the 
supremacy of a Liberal and reformed Austria. This brought 
him into oi)po8ition to the ^Mirty of Prussian supremacy ; and 
when they attained a majority, he resigned, and was suc- 
ceeded by Gagern. He remained at Frankfort, holding 
the iK)8t of Austrian envoy, and was the leader of the so- 
called Great Gorman party. This position he resigned 
when the dissolution of the Austrian Parliament showed 
that the forces of reaction had conquered at Vienna, and 
shattered all hojHss of Austria attaining the position he 
had hoj)od for her. After the abortive elexition of the king 
of Prussia to be omjKiror, he, with the other Austrians, left 
Frankfort. He “ii'as at the time one of the most unpoj)ular 
men in Gonriany, but his conduct in the extremely difficult 
position he liad held for the last year caused liim to be 
regarded as the most promising of the younger generation 
of Austrian officials. On his return to Vienna ho became 
minister of justice, and the reforms which ho carried out 
added to his reputation. His popularity among all Liberals 
was increased by his resignation in 1851, as a protest 
against the failure of the Government to establish the 
constitution they had ]>romisod. During the next few 
years he was judge of the supreme court of apY>cal. When 
his forecast was fulfilled and the system of absolutism 
broke down, it was natural that he should be siunmonc'd 
to power. He l^ecame minister in January 1862, and his 
first act was the publication of the celebrated constitution 
by which the Avhole of the empire “v^'os to be organized 
os a single shite with a })arliamentary government. The 
exjieriment failed, chiefly because of the opposition of the 
Croatians and Magyars, whom he bitterly offended by 
liis celebrated saying that “ Hungary could wait.” Faults 
of manner, natural in a man whose life had been sijcnt as an 
official and a judge, prevented him from keeping together 
the German Liberals as a strong and united party ; he was 
opposed by a ^lowerful faction at court, and by the Clerical 
leaders. After the first few months the emijcror gave him 
only a very lukewarm support ; and with his retirement 
in 1865 the attempt to carry out the ideals of Joseph II. 
to Germanize while he liberalized the whole of the 
empire, and to compel Hungarians, Poles, Czechs, and 
Croatians to accept a system in which the government of 
the whole should be carried on by a German-speaking 
Parliament and bureaucracy, failed. The constitution of 
1862, though suspended on Schmerling’s fall, was still 
rogaided as legally valid for the cis-l^ithan territories, 
and is the basis on which the present constitution for half 
the empire was framed. Schmerling, therefore, not only in 
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the ideas which he upheld, but in the practical working out 
of them, was one of the most influential Austrian states- | 
men of the 19th century. On his retirement he returned 
to his judicial duties; in 1867 he was made life-member 
of the Upper House in the lleichsrath, of which ho 
became vice-president, and in 1871 president. This post 
he laid down in 1879, and came forward as leader of the 
Liberal German opposition to the administration of Count 
Taaffe, In 1891 he retired from public life, and died at 
Vienna on the 23rd of May 1893. 

Schmerling married, in 1835, Pauline, daughter of Field- 
Marshal-Lieutenant !^ron von Koudelka. Frau von 
8chmerling, who was distinguished by literary and artistic 
abilities, at that time rare in the Austrian capital, died in 
1840, leaving two daughters. 

AuTHOiiiTiKH.-~AuNKTir, Anton v. SchevierUnff. Prague, 1896. 
(This contains a full account of Schmcrling’s life during 1848-49, 
hut does not deal with his later lifo.)-~AVriiziiA(;n. Biograph- 
i8eJi£S Lexicon dcs Kaiserthuins Oederrr.ieh. — Fjiiedjuno. JOer 
Kamjif nm die Vorherrachaft in DeiUschlamL — Rogge. Geachiehle 
Oesterrcichs, (j. w. HE.) 

SchnoidOlflUhly a town of Prussia, province of 
Posen, 60 miles by rail north of Posen. It has three 
churches, a synagogue, and a deaf and dumb asylum. Con- 
siderable damage was done to the town in 1893 by a violent 
overflow of water from a deep artesian well. Machinery is 
made here. Population (1885), 12,406 ; (1900), 19,656. 

Schofield, John McAllister (1831 ), 

American soldier, was bom in Chautauqua county, N.Y., 
29th September 1831, and graduated at the U.S. Military 
Academy in 1853. He w’as assistant professor at West 
Point, 1855-60, and while on leave (1860-61) filled the 
chair of physics at Washington University, St Louis. When 
the Civil War broke out he became major in a Missouri 
volunteer regiment, and served on General LyoiPs staff 
until the death of that brilliant oftict^r; was brigadier- 
general of volunteers, November 1861, and performed 
various duties in Missouri (1861-64), rising to major- 
general^ 29th November 1862. In February 1864 he 
commanded the Missouri dejiartmont ; and, transferred in 
April to General Sherman, liis corps remained with General 
Thomas when Sherman left Atlanta for the sea. He won 
the battle of Franklin, 3()th November 1864 ; fought again 
at Nashville, 15th December 1864, and was promoted to 
brigadier-general in the regular army. Ordered next to 
North Carolina, he occupied Wilmington, 22nd Febmary 
1865 ; and joined Sherman at Goldsboro in March for the 
final capture of Johnston's army. After the war he served 
in various departments : was secretary of war ad interim, 
June 1868-March 1869; and then appointed major-general. 
He commanded the United States army, 1888-95; was 
made lieutenant-general, February 1895, that grade having 
been revived ; and retired in September of that year. 

SchiinbACh, a small town in the government dis- 
trict of Eger, in North Bohemia. It is remarkable from 
the circumstance that it is almost exclusively devoted to 
the manufacture of musical instruments. It jjroduces 
annually nearly 100,000 violins and violoncellos, 14,000 
guitars, &c., and 7000 wind instruments, in addition to 
accordeons, harmonicas, <kc. Population (1890), 3639; 
(1900), 4157. 

^ Schttnbergfi or MXhbisch - Schonbeiu} (Czech, 
t^tmperk), the chief town of a district in Moravia, on the 
river Tess, a tributary of the March. It has an im{)ortant 
textile industry, including linen, silk, and cotton goods. 
Population (1890), 10,493; (1900), 11,636, almost ex- 
clusively German and Catholic. 

Schbnfaldy Eduard (1828-1891), German 
astroiiomer, was bom at Hildburghansen, in the duchy of 
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Meiningen, on the 22nd Docoml)er 1828. He had a 
distinguished career at the gymnasium of his native town, 
and on leaving desired to devote himself to astronomy, but 
abandoned the idea in deference to his father's wisln^s. 
He went first to Hanover, and afterwards to Casscl to 
study architecture, for which he seems to have had but 
little inclination. In 1849 we find him studying chemistry 
under Bunsen at Marburg, where his love for astronomy, 
never quite cooled, was revived by Gorling's lectures. In 
1851 he visited the Bonn Observatory, and, expressing to 
Argelandcr an earnest wish to study astronomy under him, 
was receivisd with ojjen arms. In 1853 ho was ui)ix>inted 
assistant, and in the following year won a distinguished 
doctor’s degree with his treatise N^om Elenmita Thefidia, 
At Bonn lie took an iiniH)rtant part in prejmring the 
DuTcdvftmaUruTMj of the nortln'm heavens. He was 
indefatigable as an observer and critical in discussing 
results, thinking no labour too great in tlie pursuit of his 
favouritt^ study. JTc took iqi vigorously the investigation 
of the light-changes in variable stars, devoting to this 
work nights which, on account of moonlight, were unsuit- 
able for zone observations. The results of these researches 
are published in the Sitz. Berich, Wien. Ahad. vol. xlii. 
For a short time ho was a at lioim, 

but in 1859 he was ap|)ointed director of the Mann- 
heim Observatory. The instrumental etiuiiimeiil of that 
observatory was somewhat antiquated, liis largest telescojie 
being a small refractor of 73 lini's ajH^rture, but he s(?lccted 
a line of work to suit tin; iiistrunK^nts at his dis]K)sal, 
obstirving lu^mla^ and variable stars and keeping a watcli 
on comets and new planets. The i*esults of his ubserva- 
tions of nebulae are contained in two (catalogues jmblisJied 
in the AatronomiaeJije JieohaehtinHfei} dvr Gvoaa1v(*rw(diehen 
Slernwartr zu Mamihdm, 1st and 2nd jiarts (1862 and 
J875), and those of his variable star obvervalions ap|K‘ared 
in tlio JahreaherichU dea Mannheimer Vereim fur A\tfur- 
hinde. Nos. 32 and 39 (1866 and l«S7r)). On tlie death 
of Aigelander, >vJii(cli occurred on 17th Feliruary 1875, 
Schonfeld was aiqioinUcd to smcceed him as director of llie 
Botiti Observatory, and soon after bis appointment he 
began his last and greatest ]»iece (»f work, the extension, 
on Argelander's plan, of the survey of the heavens du^^ n 
to 23** of south declination. Thei exjierience gained on 
the northern survey under Argelander’s direction enabled 
Schonfeld to introduce some improvements in the methods 
employed, which inereivsed the accuracy and added con- 
siderably to tlic value of this work, whicli was jiractically 
accomj dished in March 1881, soint^ revision only reinaiii- 
ing to be done. These zom* obstTvations alt'orded 363,932 
sejiarate jdaces of stars, and form the groundwork of the 
catalogue of 133,659 stars lietween 2" and 23“ soutli 
dexdiuation, which was i)u]>lish(*d in 1886 as the eighth 
volume of the Bonn olwervations. 

Schonfeld was a inemlx*r of the Astronomiscln* Gesi‘11- 
schaft from its foundation in 1863, being a member of 
Council up to 1869, and in 1875 becoming editor of its 
publications and secretary in conjunction ^^'itl^ Winnecke. 
In the latter cajwicity he was brought intt* f'*i(;n(lly relations 
with many fellow-wwkers in his own subject. In 1878 
he was elected a Foreign Associate of tlu^ Royal Astro- 
nomical Society. In 1887, as delegate of ibc l^nissiiin 
Government, he attended the first J^iris (Njiigress for th(^ 
Photographic Survey of the Heavens. Jn 1864 Iio was 
present at the cohibratioii of the 25th anniversary of tlui 
Pulkowa Observatory, and again, in 1889, he was sent, 
on behalf of the Prussian minister of education, to cfuiyey 
the congratulations of Gorman astronomers cm tJie occasion 
of the jubilee of tliat observatory. Illness prevented^ him 
from attending the meeting of the Astronomische Gesell- 
schaft in the same year at Brussels, whither tlie Watson 

S. YRI. - 55 
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medal had been sent to liim from America. He die(|p after and iron-works. The place is mentioned in the year 747, 
a lopg and painful illness, on Ist May 1891. (a. Ai.il*.) and still possesses remains of a ducal castle, 17th-century 

wooden houses, and a 15th-century church. Population 
SchftnlriSfanf a town of Germany, dudhy of (1885), 6921 ; (1900), 8460. 

Brunswick, 29 miles by rail w'est of Magdeburg. It has 

a salt-mine and brine spring, lignite mines, and chemical SchOOlS Of Art. See Abt-Teachinq. 

SCHOOLS OF PAINTING. 


British. 

A t the beginning of the last quarter of the 19th 
century British art was held to be in a vigorous and 
authoritative position. During the years immediately 
preceding, it liiid l>een developing with regularity and had 
disjilayed a vitality which seemed to be full of promise. 
Jt wfis sui>iX)rtod by a large array of callable workers; it 
lutd gained the widest recognition from the public ; and 
it was curiously free from those internal conflicts which 
diminish the strength of an apjical for jKipular appreciation. 
There wore then few shar]) divergences or subdivisions 
of ati important kind. The leadership of the Iloyal 
Academy was generally conceded, and its relations with 
the mass of outside artists were little wanting in cordiality. 
One of the chief reasons for this understanding was that 
at this time? an almost unprecedented ajqiroval was enjoyed 
by nearly all classes of [»ainters. Picture-collecting had 
bcjcoine a general fashion, and oven the youngtjst workers 
receivcid eiujouragemont directly they gave evidence of a 
roasonabhj share of cai>acity. The demand was equal to 
the supply ; and though the number of men who wore 
atlo]>ting the artistic profession was raiadly increasing, 
there seemi^d little danger of over-iiroduction. Pictorial 
art had established U[K)u all sorts of people a hold too 
strong, as it seemed, to bo aflected by change of fashion. 
All ])ointed in the direction of a pennanent i)rosperity. 

Subsequent events provided a curious commentary on 
the anticipations which were reasonable enough in 1875. 
That year is now seen to have Unni, not the beginning 
of an ora of unexampled success for British pictorial 
art, but ratlu^r the culminating ix)int of preceding activity. 
During the period which has succeeded we have witnessed 
a rapid decline in the ])opular interest in picture-i)ainting 
and a marked alteration in the conditions under which 
artists liavo had to work. Tn the ]>lacc of the former 
sym])athy botwoon the public and the producers, there 
grew u]> something which almost approached indifference 
to their \mt and sinoerest efforts. Simultaneously there 
devc1oix)d a great amount of internal dissension and of 
antagfuiism between different sections of the art com- 
munity. As an effect of these two causes, a new set of 
circumstances came into existence, and the astiect of the 
British school underwent a radical change. Many art 
workers found other ways of using their energies. The 
slackening of the }xipular demand inclined them to 
exiM?riment, and to test forms of practice which formerly 
wore hot accorded serious attention, and it led to the 
formation of detached hostile groups of artists always 
ready to contend over details of technical procedure. 
Restlessness became the dominant characteristic of the 
British school, along with some intolerance of the popular 
lack of S 3 rmi)athy. 

The first sign of the coming change apixjared very soon 
after 1875. The right of the Royal Academy to define and 
direct the iK)licy of the British school w^as disputed in 1877, 
w hen the Qrosvenor Gallery was started “ with the intention 
of giving si^ecial advantages of exhibition to artists of 
established reputation, some of whom have previously been 


imperfectly known to the public.” This exhibition gallery 
was designed not so much as a rival to the Academy, as to 
provide a place where could be collected the works _ 
of those men who did not care to make their anaveaor 
appeal to the public through the medium of a Oalhry 
large and heterogeneous exhibition. As a rally- 
ing place for the few unusual ^miuters, standing 
ai)art from their fellows in conviction and method, it had 
good reason for existence ; and that it was not regarded 
at Burlington House as a rival was proved by the fact 
that among the contributors to the first exhibition were 
included Sir Francis Grant, the President of the Royal 
Academy, and such artists as Leighton, Millais, G. F. 
Watte, Alma-Tadema, 0. D. Lcislie, and E. J. Poynter, 
w^ho were at the time Academicians or Associates. With 
them, however, appeared such men as Burne-Jones, Holman 
Hunt, Walter Crane, W. B. Richmond, and J. McN. 
Whistler, who had not heretofore obtained the publiciity 
to which they were entitled by the exceptional quality and 
intention of their work. There w^as doubtless some sug- 
gestion that the Academy was not keeping touch with the 
more imjtortant art movements, for shortly after the oi)cn- 
ing of the Grosvenor Gallery there began that attack upon 
the official art leaders which has been one of the most note- 
worthy incidents in recent art history in Great Britain. 
The initial stage of this conflict ended about 1886, when 
the vehemence of the attack had been weakened, partly by 
the withdraw'al of some of the more prominent “ outsiders,” 
who had meanwhile been elected into the Academy, and 
partly by the formation of smaller societies, which afforded 
the more “ advanced ” of the younger men the opportunities 
which they desired for the exposition of their views. In 
a modified form, however, the antagonism between the 
Academy and tlie outsiders has continued. The various 
protesting art associations continue to work in most matters 
ind(q)endontly of one another, with the common Indief that 
the dominant influence of Burlington House is not exer- 
cised entirely as it should be for the promotion of the 
l)est interests of British art, and that it maintains tradition 
against the development of individualism and a **new' 
stylo.” 

Moanw^hile the policy of the Academy (y.v.) has under- 
gone some little change. As things have turned out, there 
is evidence that the agitation in all branches of art effort 
has not been entirely without result even inside Burlington 
House. Some of the older academic views have l^en 
modified, and cliangos seriously discussed, which formerly 
would have l^een rejected as opposed to all tho tradi- 
tions of the society. Its calmness under attack, and its 
ostentatious disregard of tho demands made upon it by 
the younger and more strenuous outsiders, have veiled a 
great deal of shrewd observation of passing events. It 
may be said that the Academy has known when to break 
up an organization in which it recognized a |X)ssible source 
of danger, by selecting the ablest leaders of the opi) 08 ition 
to fill vacancies in its own ranks ; it has given places on 
its wralls to tho works of those reformers who were not un- 
willing to be represented in the annual exhibitions ; and 
it has, without seeming to yield to clamour, responded 
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perceptibly to the pressure of professional opinion. In so 
doing, though it has not checked the progress of the 
changing fashion by which the popular liking for pictorial 
art 1ms been divert into other channels, it has kept its 
hold upon the public, and has not to any appreciable extent 
weakened its position of authority. 

It is doubtful whether a more definite participation by 
the Academy in the controversies of the period would have 
CltMttged ^ ^ means of prolonging the 

conditlouM former good relations between artists and the 
otBrttiMb ciollectors of works of art. The change is the 
result of something more than the failure of one 
art society to fulfil its entire mission. The steady falling 
off in the demand for modern pictures has been due to a 
combination of causes which have been powerful enough to 
alter nearly all the conditions under w'hich British jiainters 
have to work. For example, the older collectors, who had 
for some years anterior to 1875 bought up eagerly most of 
the more important canvases w^hich came within their reach, 
could find no more room in their galleries for further 
additions ; again, artists, with the idea of ijrofiting to the 
utmost by the keenness of the comixitition among the 
]>uycrs, had forced up their prices to the highest limits. 
But the most active of all causes was tliat the younger 
generation of collectors did not show' the same inclination 
that had swayed their predecessors to limit their attention 
to modern pictorial art. They turned more and more 
from j)ictures to other forms of artistic effort. They built 
themselves houses in which the ix)S8ibility of hanging 
large canvases was not contemplated, and they lx5gan to 
call U 2 )on the craftsman and the decorator to su 2 >ply them 
with what was necessary for the adornment of their homes. 
At first this modification in the iK>i)iilar tiiste was scarcely 
perceptiljle, but with every successive year it became more 
marked in its effect. 

Latterly more money lias been siient by one class of 
(iollectors uiion ])icturos than w'as available even in the 
b(ist of the times which have jiassed away ; but this lavish 
t‘X2>cnditure has Ixjen devoted not to the acquisition of 
Avorks by modern men, but to the imrchase of examples of 
the old masters. Herein may often be recognized the 
wish to become jjossessed of objects wdiicli have a fictitious 
value in consequence of their rarity, or wdiich are “ sound 
investments.” Evidence of the existencii of this spirit 
among collectors is seen in the iwcvailing eagerness to 
acquire works which iniKleciuatoly represent some famous 
master, or are even ascrilxid to him on grounds not always 
credible. The productions of minor men, such as Henry 
Morland, who have never Ixjon ranked among the masters, 
receive an amount of attention wdiich is quite out of pro- 
jjortion to what merits they jxissess, if only tli(?y can be 
proved to be scarce exaiiqdes, or historically notorious. 
All this implies in the creed of the art jjatron a change 
which has necessarily reiicted on living iiainters and on 
the conditions of their art production. 

Those, then, are the conclusions to which w^e are led by 
a comparison of the movements which affected the British 
school between 1875 ami 1902. To a wide appreciation 
of all ty]X3S of pictorial art has succeeded a grudging 
and careless estimate of the value of the bulk of artistic 
emlcavour. Only a few branches of jiroduction are still 
encouraged by anything apiiroaching an efficient demand. 
Portraiture is the mainstay of the majority of the figure 
painters; it has never lost its popularity, and 
Mtfuiv. ^ maintained satisfactorily 

its hold upjn all classes of society, for the desire 
to possess personal recjords is very general and is inde- 
pendent of any art fashion. It has persisted through all 
the changes of view w'hich have been increasingly active in 
recent years. In 1902 the ho^ie of any marked revival 


in other branches of picture-painting might well seem 
somewhat remote. Kiii^ical art, illustrating sentimental 
motives or incidents with some touch of dramatic 
action, remained popular, because it had some 
degree of literary interest; but imaginative 
works and pictures which had been produced chiefly as 
expressions of an original regard for nature, or of some 
miusual conviction about technical details, found com- 
paratively few admirers. The one hoijeful sign wan that 
the designers and the w'orkers in the decorative arts were 
finding opportunities which formerly wore denied 
to them. They had more sco^io for the display 
of their ingenuity and more inducement to 
exercise their ixiwers of invention. It w'as, indeed, not 
unreasonable to assume that the first stages w'ore lieing 
witnessed in the development of a vigorous and influential 
school of design which in the near future W'ould evoho 
work of originality and excellence. Already British 
designers had gained a hearing abroad, and had earned 
em)>hatic approval in countries where a sound decorative 
tradition had been maintained for cmituries ; so that there 
seemed to Ix) the germ of vitality in a movement which 
had scarcely had time as yet to give more than a hint 
of its jK>S8ibilities. 

Not only in matters affecting the relations between 
artists and the public has the jxjrio^l been full of change, 
but also in the convictions of the workers 
themselves, and in some surj)risirig educational 
departures. The one dominant influence, that ifspbael- 
of the Pn*-Raphaelite BrotherhfM)d, wdiich in the itlm 
’fifties altered the whole complexion of British 
art, had begun to wane early in the ’seventies, ^„tltu!nce, 
and it was rapidly l>ciiig rejilaced by another 
scarcely less distinctive. The younger generation of artists 
had w'earied, even before 1875, of the Pre-llapliaeliit^ 
precision, and were inq)atient of the restrictions imj)osed 
U]X)n their freedom of technical exi>ression by a method 
of practice which required laborious aiqdu^ation and un- 
questioning obedience to a rather formal code of regula- 
tions. They yearned for greater freedom and boldness, 
and for a better chance of asserting their individual 
capacities. So tlicy gave way to a strong react ion against 
the creed of their immediate predecessors, and cut them- 
selves deliberately adrift. 

With the craving of young artists for new forms of 
technique came also the idea that the “old-mastor tradi 
tions ” were opjK)sed to the exact intr;rpretation of natiin?, 
and were bastnl too much upon (‘.on vent ion to lx ada2>ted 
for the needs of men wdio bi‘lieved that absolute realism 
W'as the one thing worth aiming at in picture j)n>duction. 
So Paris iKicame the tidiicational (!(.*ntre instead of Jloini\ 
There was to British students, dissatisfied with the lialf- 
hcarted and iinjxrfect systems of tea(;hing with which 
they were tantalized at home, a ixculiarly exhilarating 
atmosjdiere in the French studios — an amount of enthu- 
siasm and a love of art for its own sake without j)arallcl 
elsewhere. They saw in oiK‘ration i)rincii»les which l<‘d 
by the right secpience of stiiges to sure and certain results. 
In these circumstances tiny allowed their sympatliics with 
French methods to become rather exaggerated, aiid wcue 
somewhat reckless in their iid()i>tion of both tin* good and 
bad qualities of so attractive a school. 

At first the results of this hreaking-away from all tlic 
older educational customs w(‘re not wliolly satis! actoiy. 
British students came biw;k from FranetJ betfiT cnaftsincri, 
stronger and sounder draughtsmen, inotvj skilful manipu- 
lators, and with an infinitely more correct apj>rcciation 
of refinements of tone-management than they Jiad ever 
jx)ssesscd before ; but they brought ba».*k also a disjiro- 
portionate amount of French mannerism and a number 
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of affectations which sat awkwardly upon them. In the 
first ffosh of their conversion they went farther than was 
wise or necessary, for tliey changed their motives as well 
as their methods. The quietness of subject and reserve 
of manner which had been hitherto eminently character- 
istic of the British school were abandoned for foreign 
sensationalism and exaggeration of effect. An affectation 
of extreme vivacity, a liking for theatrical suggestion, 
even an inclination towards (‘oarse presentation of un- 
pleasant incidents from modern life — all of wliich could 
be found in the paintings of tlie French artists who were 
then recognized as loaders— must be noted as importations 
from the Paris studios. They wore tlic source of a dis- 
tinct degeneration in the artistic taste, and they introduced 
into British pictorial ])ractice certain unnatural tendencies. 
Scarcely less evident w'as the depreciation in the instinct- 
ive colour-sense of British painters, which was brought 
about by the adoption of the French habit of regard- 
ing strict accuracy of tone-relation as the one im|X)rtant 
thing to aim at. Before this there had been a prefer- 
ence for rich and sumptuous harmonies and for chromatic 
effects which were rather compromises with, than exact 
renderiugs of, nature; but as tlie foreign influence grew 
more activ(i, these ])leasant adaptations, inspired by a 
sensuous love of colour for its owui sake, were abandoned 
for more scientific statements. The colder and cruder 
tone-studies of the modern Frenchmen liecame the models 
ui)on which the younger artists based themsedves, and the 
standards against which they measured their own success. 
“Actuality ” was gained, but much of the poetry, the deli- 
cacy, and tlio sul»tU^ (diarin wliich distinguished British 
colourists in tho ^fifties was lost. 

For some while there was a danger that the art of 
Great Britain might become hybrid, with the French 
Dmager jirodominating. So many students had 

of the succumbed to the Wdnation of a system of 

Fnncb training wdiich seemed to supply them with a 
intiuenco, equipment on all ]K)ints, that they wert! 

inclined to despise not oidy the educational methods of 
their own country, but also tho inherent characteristics 
of British taste. Tho result was that the exhibitions 
were full of jiictures which presented English ))coplo and 
hhiglish lands<'a}K3 in a purely arbitrary and artificial 
manner, strictly in accordance with a French convention 
which w'as out of sympathy with British instincts, and 
indeed, with British facts. Ultimately a discreet middle 
course W'as found between the extreme application of 
tho science of tlie French ai*t schools and tho coinjiarativo 
irres}X)nsibility in technical matters which had so long 
existed in the British Isles. In tho careers of men like 
Stuuhoi)o ForliCvS, H. »S. Tuke, Frank Bramley, and other 
prominent memliers of the school, many illustrations are 
provided of the w^ay in w hich tliis readjustment has been 
effected. Their pictures, if taken in a sufficiently long 
sequence, summarize instructively the course of the move- 
ment which has been so active since 1875. They prove 
how valuable tho interjx>sitiou of France has been in tho 
matter of artistic education, and how much Englishmen 
have improved in their understanding of the technique of 
})ainting. 

Ono noteworthy outcome of the triumph of common 
sense over fanaticism must lie mentioned. Now that the 
Womkoa- ©xact relation w'hich French teaching should 
tag of tto bear to British thought has been adjusted, an 
Frottcb inclination to revive the morii t 3 q)ical of the 
lafiuonoo. pictorial expression w^hich have had 

their vogue in the |>ast is becoming increiisingly evident. 
Picturesque domesticity is taking the place of theatrical 
sensation, the desire to select and represent what is 
more than ordinarily beautiful is ousting tho former pre- 
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ference for what was brutal and ugly, the effort to please 
is once again stronger than the intention to surprise or 
shock the art lover. Even the Pre-Raphaelite theories 
and practices are being reconstructed, and quite a con- 
siderable group of young artists is springing up who are 
avowed believers in the principles which were advocated 
so strenuously in 1850. 

To French intervention can be ascril)ed tho rise and 
progress of several movements wdiich have had results of 
more than ordinary moment. There was a few 
years ago much banding together of men who witbfm tbo 
believed strongly in the importance of asserting BritlMb 
plainly their belief in tho doctrines to which 
they had been converted abroad ; and as a consequence 
of this desire for an offensive and defensive association, 
many detached groups were formed within the boundaries 
of the British school. Each of these groui)B had some 
})eculiar tenet which it sought to advocate, and each one 
had a small orbit of its own in which it nwolved, without 
concerning itself much about what might be going on 
outside. Roughly, there were three classes into which 
British artists could then lie divided. One included those 
men wlio were in tho main Frencli in sympathy and 
manner ; another consisted of those who w'cro not insensible 
to the value of the foreign training, but yet did not w'ish to 
surrender entirely their faith in the British tradition ; and 
tho third, and smallest, was made up of a few individuals 
%vho were indeix^ndont of all assistance from without, and 
had suificient force of character to ignore wliat was going 
on in the art world. In this third class there was practi- 
cally no common point of view ; each man chose his own 
direction and followed it as he thought best, and each one 
was projiarcd to stand or fall by the ojfinion which he liad 
formed as to the true function of the |>aiuter. Necessarily, 
in such a gathering there were several notable personalities 
who may fairly be reckoned among the best of English 
modern masters. 

Perhaps the most conspicuous of the gi'oiips was tho collection of 
paintci's who estahlislu^ thcniselvcH in the. Cornish village of 
Nftwlyn. This group — “The Nowlyn School,” as it 
was (tailed — was afterwards much mraified, and many . 

c»f its most chorislied beliefs were considerably altered. 

111 its beginning it ^vas essentially French in atmo- 
sphere, and advocated not only strict adherence to realism in 
choice and treatment of subject, but also the suboidiiialion of 
colour to tone-gradation, and the observance of certain tetdiiiical 
details, sucli as the exclusive use of flat brushes and the laying 
ou of pigments in square toiiclies. Tho colony was fonneu, as 
it were, in stagas ; aiicf os tlie school is to bo reckoned in the future 
history of the British school, tho order in which the adherents 
arrived may here be set on record. Edwin Harris came first, and 
w’as joined by Walter Langley. Then, in tho following order, came 
Ralph Todd, L, Suthers, Fred Hall, Frank Bramley, and T. C. Ciotch, 
and Ponjy Craft and Stanhoiie Forbes togeilier. II. Detniold and 
Chovallicr Taylor next arrived ; tlien Miss Elizabeth Annstrong 
(Mrs. Stanhojie Forbes), F. Bourdillon, W. Fortescuo, and Nonnan 
Garstin. Ayerst Ingram, H. S, Tuke, H. Martin, and F. Millard 
were later visitors. The earlier leadera of this school w'ere said 
to have chosen Newlyn as tlieir working centre because the pre- 
yailiug greyness in the atmosphere of the place facilitated their 
interpretation of sublotios of tone. Almost the only one of tho 
original set who in 1002 remained at Newlyn was Stanhope Forbes 
(b. 1857), who was trained at the Lambeth School and at the Royal 
Academy, and afterwards in Bonnat’s studio in Paris. His best 
known pictures are “A Fish Sale on a Cornish Beach” (1885), 
“ Soldiers and Sailors ” (1891), “Forging the Anchor” (1892), and 
“The Smithy” (1895). Ho w‘as elected an Associate of the !l^yal 
Academy in 1892. Frank Bramley (b. 1857) studied art in the 
Lincoln School of Art and at Antwerp. He gained much popu- 
larity by his pictures “A Hopeless B^wn ” (1888), “For of such 
is the Kingdom of Heaven ” (1891), and “ After the Storm ” (1896), 
and was elected an Associate in 1894. Of late years ho has made 
a very definite departure from the technical methods which ho 
followed in his earlier |ieriod. T. C. Gotoh (b. 1854) had a varied 
art train in j;, for he worked at tlic Slade School, then at Antwerp, 
and finally in Paris under Jean Paul Laurens. He did not long 
remain faithful to tho Newlyn creed, but diveiged aboiit 1890 into 
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ft kiud of deomtive ^nibolisin, ftnd suUsermeutly devoted himaelf 
entirely to pictures of this tyjj^. The other men who must be 
ranked as supporters of the school adhered closely enough to the 
principles which were exemplified in the works of the leaders of 
the movement They were faitliful realists, sincere observers of 
the facts of the life with which they were brouglit in contact, and 
quite earnest in their efforts to wnt what they saw, without 
modification or idealization. Their art was honest, but too 
material and uninspired to mn a permanent hold upon any hut 
a small section of the public. The Newlyn school has ceased 
to bo an association of artists sharing a common conviction or 
possessing a united aim. The name continues, but it is used now 
cliiefly as the title of an art colony settled in the village, and 
including a vftried assemblage of workers who have gather^ there 
because the neighbourhood is rich in picturesque material. But 
Newlyn will always have a place in art history as the head- 
<iuarter8 of a movement which proposed to effect a drastic reform 
ill British art. 

Another group wliich received its inspiration directly from 
France was the Impressionist school (sec Impuessionism). This 
. group never had any distinct organization like that of 
mufffonfsf French Soci6t6 des Iiiiiwessionistes, but among the 
acAoo/ * members of it tliere was a general agreement on points 
of procedure. They basoa themselves, more or less, 
upou prominent French artists like Manet, Renoir, Pissarro, and 
Claude Monet, and owed not a little to the example of J. McK. 
Whistler, whoso own art may bo said to bo in a groat measure a 
product of Paris. Ono of the fundamental principles of their 
practice is the subdivision of colour masses into their oomponoiit 
parts, and the rendering of gradated tints by the juxtaposition of 
touches of pure colour upon the canvas, rather than by attempting 
to match thorn by previously mixing them on the palette. In 
pictures so paiutea greater luminosity and more subtlety of aerial 
effects ca.n oe obtained. The works of the Britisli luniressionists 
have been seen mostly in the exhibitions of the New English Art 
Th N This society was founded in 1885 by a number 

of young artists who wished for facilities for exhibition 
ArtCiub denied to thorn in the other 

gallorieH. It drew the greater number of its earlier 
supporters from the men who had been trained in foreign schools, 
and a complete list of the contributors to its exhibitions includes 
the names of many of the best known of the younger painters. 
It was the meeting- place of numerous groups which advocated one 
or other of the now creeds, for among its members or exhibitors 
can be counted P. Wilson Steer, Fred Brown, J. S. Sargent, 
Solomon J. Solomon, Stanhope Forbes, T. 0. Gotch, Frank 
Bramley. Arthur Hacker, Francis Bate, Moffat Lindner, J. L. 
Henry, W. W. Russell, George Thomson, Arthur Tomson, Henry 
Touks, C. W. Fiirse, R. Aiming Boll, Walter Osborne, Laurence 
llousmaii, J. J. Shannon, W. L. Wyllie, H. S. Tuko, Maurico 
(Treiffenh^en, G. P. .Tacomb Hood, Alfred Parsons, Alfred East, 
J. Buxton Knight, 0. H. Shaimoii, Mark Fisher, Walter Sickert, 
W. Strang, Frank Short, Edward Stott, Mortimer Menpes, Alfred 
Hartley, William Stott, J. R. Reid, Mouat Loudan, T. B. 
Kennington, II. Muhrman, A. D. Peppercorn, George Clausen, 
and J. McN. Whistler, and a number of the Scottisli artists, like 
J. Lavory, J. Guthrie, George Henry, James Paterson, A. Roche, 
E. A. Walton, J. E. Christie, and £. A. Hornol. A number of 
the men who have been more or less actively identified with it have 
been elocte<l members of the Royal Academy, so that it may fairly 
claim to have exeroised a definite influence upon the tendencies of 
modern art. It has certainly done niudh to prove the extent of the 
foreign influence upon the British scliool, and it has summarized in- 
structively the varieties of artistic practice and point of view which 
have been so noteworthy during rocont years. That there has 
been latterly a change in the atmosphere of its exhibitions is due 
to the new conditions which prevail in the art world. It reflects 
the steadying of conviction and the reaction towards a more 
national style which are affecting British artists os a moss. It 
shows less the undiluted influence of France, and much more of 
that growing, or rather vaguely expressed, desire for individuality 
which suggests now that British painters recognize the futility of 
trying to transplant to their country a mode of thought unsuited 
to their innate convictions and at variance with trieir mental 
traditions and with their own temperament. 

In its wider sense the Impressionist school may be said to 
include now all those students of nature who strive for the rei)re< 
sentation of broad effects rather than minute details, who look at 
the subject before them largely and comprehensively, and ignore 
all minor matters which would bo lik^ to interfere with the 
simplicity of the pictorial rendering. To it can be assiraed a 
number of artists who have never adopted, or have definitely 
abandoned, the prismatic analysis of colour advocated by the 
French Impressionists. These men are headed by J. McN. 
Whisker (q.v,), bom in America in 1835, and trained in Paris 
under Gleyre. His pictures have always been remarkable for their 
beauty of colour combination, and for their sensitive management 


of subtleties of tone. They have gained for the artist a place 
among the chief modern executants, and have attracted to him a 
host of followers. Other notable jiainters who have places in the 
school are Mark Fisher, an American landscape )>ainter who 
studied for a while in Gleyre’s studio, one of the ablest inter- 
preters in England of effects of sunlight and breezy atmosphere ; 
A. D. Peppercorn, a pupil of Gi^rdine, wlio makes landscapes a 
medium for the expression of a dimiiiiod sense of design and a 
carefully simplified appreciation of contrasts of tone ; and P. 
Wilson Steer, an artist who begai^as a follower of Monet, and 
has based upon his training in the Boole des Beaux Arts a style of 
his own, which he displays effectively in both landscapes and 
figure pictures. In its pure form Impressionism has not gained 
much hold u(h>ii British jointers, but in a certain degree some of its 
principles have affected a great number of men who cannot bo strictly 
considered as avowed believers in the teachings of the school. 

Generally s}jeaking, the very large class of artists who fell only 
to a limited extent under the spoil of French teaching inoludos 
most of the ii|mre and landscape men and practically ^ 
the whole of tlio i)ortrait painters. In all sections of 
the figure school individual workers of improved 
tcc^hnical methods have appeared, but most of them have grailually 
lost their distinr”"''* 1 -*— * -i* — 1 1 i - 


„ leculiariticM of manner, and have yw»r by 
year assimilated tliomsolves more closely to their less advanced 
brethren. The section in which tlieir enorgctic propagandism has 
been moat effective is certainly that of imaginative composition. A 
definite mark has been maao there by men like S. J. Solomon 
(b. 1860), trained at, the Royal Academy Schools, the Municli 
Academy, and the hktolo des Beaux Arts in Paris, clot^tcd an 
Associate of the Acad(‘.my in 1896, and widely known by such 
pictures as “Samson** (1887), “The Judgment of Paris’* (1890), 
and the “ Birth of Love’* (1896) ; and Arthur Hoetkor (b. 18.58;, 
educated at the Academy and in Bonnat’s studio, elected an 
AsHociato in 1894, and the painter of a considerable scries of soriii* 
historical and symbolical canvases. Tlioy Inive exercised a 
considerable influence upon their c;on temporaries, aiul have 
introduced some now elements into the later practice of the school. 
Hut at the same time admirably ellcetive work has been done in 
this section and others by many painters who liave kept much 
more closely in touch with the older tyj>6 of icstlictic belief, 
and have not associated themselves oi>cnly with any of the newer 
movements. Among the more prominent of these figure ]>aiuters 
there are, or have been, some excellent craftsmen, whoso con- 
tributions to the record of native British art can bo accepted as 
full of |M)rmanent interest. In the school of historical incident 
good work w^as done by Sir J<»hn Gilbert (1817-1897), a rehust 
and ingenious illustrator of romantic motives, with a never- failing 
capacity for picturesque invention ; John Pettie (1839-1893), a 
fine colourist and a clover manipulator, whoso soonos from the 
life of past centuries were full of rare vitality ; P. 11. Calderon 
(1833-1898), a graceful and siniscro artist not wanting in originality; 
and H. Stacy Marks (1829-1898), who treated modimval motives 
with a touch of real humour. Besides those, there are Sir J. I). 
Linton (b. 1840), who has produced many fine compositions in 
oil and wator colours; Frank Dicksee (b. 1853), elected an Associate 
of the Royal Academy in 1881 and an Acarlemician in 1891, who 
has gained wide popularity by pictures in which roinuiice and 
sentiment are combined in equal proportions ; A. C. Gow (b. 1848), 
a member of the Academy since 1881, whoso “Oromwell at 
Dunbar** (1886), “Flight of James II. after the Battle of the 
Boyne’* (1888), and “Crossing the Bidassoa” (1896) may he 
noted as typical examples of his |»erformance ; J. Soyinoiir Lucas 
(b. 1 819), trained at tlie Royal Aeadomy Sch(M)l8, cle(;te(I an Associate 
in 1886 and an Academician in 1898, and a hrilliant jiainter of what 
may bo called the by-play of liistory ; W. Dendy Sadler (b. 1854), 
trained partly in London and jiartly at Diisscldorf, and well 
known by his quaintly humorous renderings of the lighter side of 
life in the olden times ; G. H. Boughtoii (born in England, but 
educated first in America and aftorwanls in Paris), elected an 
Associate in 1879 and an Academician in 1896, and long recognized 
as a BiHHiialist in paintings of old and modern Diite.b subjects ; the 
Hon. John Collier (b. 1850), trained at the Slade School, at 
Municli, and in Paris, and a capable jiainter both of tbe nnd<* 
figure and of costume ; and Edwin A. Abbey, an American 
(b. 1852), educated at the Pennsylvania Academy of the Fine Arf s. 
Abbey oamo to England in 1876 with a great reputation as an 
illustrator, but did not begin to exhibit oil jiictures until 1800 ; he 
was elected an Academician in 1898. Then there are to he 
classicists like Lord Leighton, Sir L, Alniu-Tadonia, Sir E- -h 
Poynter, and Edwin Long (1839-1891), a student of the Iwt like 
Frederick Goodall (A 1822), elected an Asswuato in 1853 and an 
Academician in 1868 ; and an idealist like Sir W. Ik , 

all of whom have done much to uphold the rejmiJition of the Ihitisn 
school for strength of a<.*conipli8hmcnt and variety of motive. 

The painters of sentiment have in the main arlhered clostjly to ttie 
twdition which hw been handea down throuBh ™cceMivo p nera- 
tions. They were headed in 1902 J.y Marcus Stone (b. 1840), clectcil 
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an Academician in 1887, an original artist whose dainty fancies initiative and to enhance tlie value of its effort. The men who 
are to students of modern art His pictures have nearly bdong to it are plainly convinced of the necessity for bringing to 

0 . .all appeared in the exhibitions of the Royal Academy, bear upon their work a proper spirit of investigation. Tuey 

Pmitttm o/ ^ ^[jb.h institution he has been consistently fiiithfuL observe far more closely th^ their predecessors of half a century 

a9atim§ttU jwpiilar artist is G. D. Iieslie (b, 1836), ago, and they analyse and depict character with a much shrewder 

eltfotod an Associate in 1888 and an Academician in 1876, who has perception ot shades of indiviauality. But the school as a whole 

been rc 8 |) 0 ttsiblc for a number of domestic subject pictures remark- has lost none of its British essentials : it has, indeed, recovered 

able for freshness of treatment and delicacy of feeling. The much of the breadth and dimity which made it so remarkable in 

list may also be held to include Henry Woods (b. 1846), elected the 18th century, and has advanced in understanding of technical 

Associate of the Royal Academy in 1882 and A^emidan 1898, devices. 

and since 1877 a i>aintor of scenes from Venetian life ; R* W. In the class of figure painters, who are individual in their work, 
Macbeth (b. 1848), elected an Associate in 1883, w'hose elegant and owe little or nothing to the suggestions of foreign teachers, a 
treatment of rustic subjects displays a very attractive individuality ; number of artists can be enumerated who have in 

K. Blair Leighton (b. 1868), who h^ occuxded himself cliieny common little brides a sincere desire to express their 

with iniaginutivij motives wliich combine liistorical romance with personal conviction in their own way. Among them . 
sentiment ; and i*. B. Moms (1833-1902), elected m Ass^iate are some of the most distinguished of modern artists, ^ 

1877, who in his earlier career dealt with modern life poetically who stand out as the unc^uestioned chiefs of the school. Sir J(»hn 

and with graceful simplicity. Among the painters of sentiment Millais occupies a place in this group by virtue of bis admirable 

may )>eriiaj)s also l)e included Luke Fildea (b. 1844), educated pictorial work, and with him arc W. Holman Hunt, Dante Gabriel 

at the South Kensington and Royal Academy Schools, elected Rossetti, G. F. Watts, Sir Kdward Burne-Jones, Albert Moore, 

an Academician in 1887, the x>ainU*r of such famous pictures as and Ford Madox Brown, each one of whom may be regarded as a 
“The Casual Ward” (1874), “The Widower” (1876), “Tho leader. There are also J. M. Stnidwick, R. Spencer Stanhope, 

Return of the Fenitout” (1879), and “The Doctor” (1892); and and Evelyn de Morgan, who are followers of Biinie-Jones, and 

Tlnltert von Herkomer (b. 1840), elected an Associate in 1879 J. W. Waterhouse, eleoted an Associate of the Royal Academy 

and Academician 1890, famous not only by his many memorable 1886 and an Academician in 1896, in many ways the most 

canvases and by his extraordinary versatility in the arts, but also original and inspired of English imaginativo painters, and, again, 

as a teacher and a leader in a number of educational movements. M. Groiffenhagen and Mrs Swyunerton. Into this class come 

Not many military pictures of high merit have been produced also the decorative fwiiniers, Walter Crane (b. 1846), 

during the period, llio artists, indeed, wh<» occujiy themselves practically self-educated — a prolific illustrator and 

with this class of art are not numerous, and they picture-painter and tlie producer of an extraordinary ^ * • 

^ i mostly devote their energies to illustrative pictures amount of work in all branches of decoration ; Frank Brangwyn, 

paiat ttg, patiier than large canvases. Lady Butler a young artist wliose pictures and designs arc marked by fine 

Elizabeth Thomiison), whoso “Roll Call,” exhibited in 1874, qualities of execution and by much suniptuousncss of colour; 
brought her instantaneous pojmlarity, (xmtinued to paint sub- W. Roynolds-Stex>hcns, a x>ainter and scu1}>tor of well -deserved 

jects of the same typo, among which “Quatre Bras” (1875), rejmte; and several others, like H. J. Drajwr, Harold Sjieed, 

“The Defence of Rorko’s Drift” (1881), “The Camel Corjis” R. Aiming Bell, Gerald Moira, and G. Spencer Watson, who are 

(1891), and “The Dawn of Waterloo” (1895), are perhaps the rajudly coming to the front. As a branch of the decorative school, 

most wortliy of record. Ernest Crofts (b. 1847), trained in a small group of artists who are trying to revive the jnactico of 

London and Diisscldorf, has taken a prominent jiosition by such Umjicra-painting must also be noted. It includes Mrs Adrian 

T»i(!tui\.*8 as “Na^ioleon at Ligny ” (187.5), “Napoleon Leaving Stokes, J. D. Batten, J. E. Southall, Arthur Gaskin, ainl a few 

Moscow” (1887), “The Capture of a French Battery by the 63ra others with well-marked decorative tendencies. 

Kegimeritat Waterloo” (1896), and Iw many similar representations During the last few years a movement has begun which ajtpar- 
of historical 1)attle8 ; ho was elected an Associate in 1878, an Aca- cntly aims at the revival of rre-Kax)haclitisin. It i.s headed by a 
deniician in 1890, and became Keejier of the Royal Academy. Occa- few young artists, whoso methods show a mingling 
.sional pictures have come also from A. 0. Gow (see above), R. Caton together of the precision of the 19th century Pre- 

Woodvillc, W. B. Wollon, J. P. Beadle, and a few more men who Raphaclitcs and a kind of decorative formality. Ab^\ ... 

arc hotter known by their work in other directions ; but the sum yet it has not approached the laliorioiis exactness of 

total of military jHinitingH is inconsiderable. the earlier school, and lias not arrived at tJiat minute * 

The number of artists who have devoted the greater part of realization of crowded detail which was characteristic of the small 

their energies to portraiture has been steadily on the increase. knot of painteis who formed the Pre-Raphaolite Brotherhood, but 

Portniture taken definite rank among it has contented itself rather with a suggestion of close and careful 

the figure xiaiuters have made reputations by their observation' -a deceptive appearance of finish. Earnest and serious 

portraits also, but there are many others who have kept almost in artistic intention, it may bo regarded as a jirotest against the 

exclusively to this branch of practice. Into the first division come looser and more audacious technical practice which has resulted from 

Kucli noted artists as Sir John Millais, SirE. J. Poyiiter, G. F. Walts, the French influence, and as a reaction from the foreign teaching 

Luke Fildcs, Hubert von Herkomer, Sir L. Alma-Tadema, Sir towards wdiat is more in the nature of a British tradition. The 

W. B. Riohmund, Seymour Lucas, the Hon. John Collier, S. J. most influential of tlio artists (toiicerncd in the formation of this 

Solomon, Arthur Hacker, W, Q. Orchardson, J. M‘N. Whistler, new school is Byani Sliaw, wlnise originality and quaintness of 

Frank Dicksoo, Stanlnqic Forbes, Frank Bramlcy, H. S. Tuke, fancy give to liis jiictures a more than ordinary degme of jier- 

T. C. Gotch, P. W. Steer, and Frank Holl. In the second must suasjvcness. lie is a strong colourist and an able draughtsman, 

be reckoned J. S. Sargent, an American (b, 1860), a nujiil of and he x>ossesscs in a high degree the faculty of imaginative 

Carolus Duran, elected an Associate in 1894 and an Acaucniician expression, allied with humbiir that never degenerates into farce. 

1897, who after 1886 was recognized as one of the most brilliant His strongest f)reforencc is for symbolic.al subjects which embody 

]K)rtrait painters of the day; J. J. Shannon, also an American some moral lesson. Another prominent member of the group is 

(b. 1862), trained at the South Kensington School, and elected an Miss Eleanor Fortescue-Brickuulc, wlio is in manner much like 

Associate in 1897, a graceful and ai'complished artist, with a sound Byam Shaw, but yet docs not sink her individuality in mere 

technical motlnvl and a delightful sense of style ; A. S. Coiie imitative* eflbrt ; and others are F. Cayley Robinson and Isobcl 

(b 1857), trained in Paris, and elected an Associate in 1899, who Gloag. It i.s too early to forecast the future progress of this 

carries on soundly the bettor traditions of the British school ; group, but in 1902 it had already taken a certain iwsitioii among 

James Sant (b. 1820), elected an Academician in 1870, a strong the more active of the organizations into which the British school 

favourite of the public throughout a long career ; W. W. Ouless was subdivided. 

(b. 1848), elected an Associate in 1877 and an Academician in 1881, The painters of landscajies and sea pictures have for the most 
trained in the Royal Academy Schools, an iiidnslrious and prolific |)art been little affected by the uni-est which has caused so many 
worker; H. T. Wells (b. 1828), trained in London and Paris, new departures in figure- work. A love of nature has . 

elected Associate in 1866 and Academician in 1870, wlio lias pro- always been one of the best British characteristics, 

duced a long series of iwrtraits and portrait groiq^s, and many and it has proved itself to be strong enough to keep 

miniatures; W, LlowoJlyii (b. 1860), educated at the South those artists who seek their inspiration out of doors from falling 

Kensington School and in Cormon’s studio in Paris, an able to any great extent under the control of particular technical 

draughtsman and a thorough executant; C. W. F'urse (b. 1868), fashions. Therefore there is in the school of “open-air” paint- 

trained first in the Slade School under Professor Legros and after- ing little evidence of any change in point of view, or of the 

wards in Paris, one of the strongest of the younger men ; and growth of any modern feeling at variance with that by wliich 

otliers like Walter Osborne, Richard Jack, Ralph Peacock, H. do masters of landscaxie were swayed a century or more ago. Im- 

T, Glazcbrook, and J. H, F.^ Bacon. Geneniily, the school of prossionism has gained a few adherents, and the French. Barbizon 

Portraiture can be ))raised for its sturdy vitality.^ It has thrown school — ^itself created in response to suggestion from England — 

aside most of the empty conventions by which it was once has reacted iqion a small section of the younger artists. But, 
liampcred ; and it has gained froin the French infliienco just on the whole, in this branch of art the British school has 

enough freshness of idea to increase in the right way its power of gaii\isd in power and confidence, without surrendering that sturdy 
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independence which in the paet produced such momentous results. 
The absence of any common convention, or of any set pattern of 
landscape which would lead to uniformity of effort, has left the 
students of nature free to express themselves in a personal wav. 
The most devout believers in the value of Frencli training, and m 
the infallibility of the dogmas which emanate from the Paris 
studios, have not, except in rare instances, demanded any radical 
remodelling of the fintish laudscajK) school on French lines, as 
local conditions affecting the practice of this branch of art make 
impossible all drastic alterations. What modifications there have 
been have tended chiefly in the direction of wider choice of subject 
and increased freedom of executive method ; aud now most 
workers in the front rank cau claim to be judged ou individual 
merits, and not as a member of a particular coterie. Still, it is 
oonvonieut to divide the members of the landscajw school into 
such classes as realists, romanticists, and painters of subjective 
landscaiio. 

Among the most notable of the first class are H. W. 11. Davis 
(b. 1833), elected an Associate in 1873, and an Academician in 
P |. . . 1877, the painter of a long scries of dainty scenes 

which suggest happily the charm of rural England ; 
Peter Graham elected an Academician in 1881, who 
has alternated for the gi’eater ])art of his working life between 
Scottish moorland subjects, with cattle wandering ou bare hill- 
sides, and ])ictures of coast scenery, with sea-gulls ]iei*ched on 
dark rocks ; David Murray (b. 1849), elected an Associate of 
the Iloyal Academy in 1891, an artist whose career has been 
marked by consistent effort to interpret nature's suggestions with 
dignity and intelligence ; Sir Ernest A. Waterlow (b. 1850), 
trained in tlie Royal Aeudemy Schools, elected an Associate in 
1890, and afterwards President of the Royal Society of Painters 
in Water-Colours, a graceful painter, with a tender colour feeling 
and an excellent technical style ; Yceiid King (b. 1855), trained 
partly in England and partly in Paris under Boiiiiat and Corinoii, 
a sound craftsman who bus made a reputation by landscapes 
in which are introduced grou]is of figures on a fairly impoilaiit 
scale ; Alfred Parsons (b. 1847), elected an Associate in 1897, 
who paints rich river scenery with careful regard for actuality and 
w'itli much iniiiutoness anrl cx(juisiteness of detail, especially in 
tlie rendering of flowers ; and Frank Walton (b. 1840), who 
chooses, as a rule, laudscajie motives which enable him to display 
unusual powers of accurate draughtsmanship. To the same chiss 
of realists belong several deceased painters, like Vicat Cole, Birkct 
Foster, J. W. Oakes, Keeley llalswclle, and perhaps Alfred W. 
Hunt, though in his case realism was tonijiercd oy a dolicato poetic 
imagination. 

The romanticists and pastoral painters have been perceptibly 
aflucted by the example of the llarbizoii school, but they owe 
- much to such famous Englishmen as Cecil Lawson, 

John Liniicll (both of whom died in 1882), George 
tonS^’ Mjisou (d. 1872), and Frederick Walker (d. 1875). In 
pminten ^ large number of very able artists could be 

^ " included in this soctioit of the landsca^ie school, and 

this number seemed likely to bo greatly increased as years went 
on. The most prominent member of the group is, jwrhaps, Alfred 
East (b. 1849), trained iirst in the Cllasgow School of Art and 
afterwards in I’aris, elected an Associate in 1899, a luiintcr with 
an exceptional faculty for suggesting the poetry of nature, and 
endowed with an admirable sense of decorative arrangement ; but 
there are, besides, Tjeslie Thomson (b. IS.'il), whose art is cs])eciaily 
sound and sincere ; J. Aumonier, a pastoral paintiir with very 
refined appreciation of subtleties of aerial colour; 0. W. WylliiJ, 
a painter of delicate vision and charm of presentation ; J. S. 
Hill, w'hose sombre landscaiK^s aix$ distinguished in design and 
impressive in their depth of tone; R. W. Allan (b. 1852), who 
uses a robust technical method with equal skill in latidsiuiyies and 
coast subjects; J. Buxton Kniglit, (6. 1842), a vigorous manipu- 
lator, with a liking for rich harmonics and low tones ; Joseph 
Knight (b. 1838), practically self-taught, whose well -drawn and 
brojidly painted pictures in oil and water-colour have been for 
many years appreciated by lovers of unaflected nature ; Lionel P. 
Smythe, elected an Associate of the Royal Academy in 1898, a 
colourist who handles exquisitely the most delicate atmospheric 
effects and is unusually successful in his rendering of quiet, difliiMf3d 
daylight ; J. W. North, elected an Associate in 1893, a minter 
of fanciful landscapes in which definition of form is suhoruinated 
to modulations of decorative colour ; Claude Hayes, wlio studied 
in the Royal Academy Schools, and has carrieii on consistently 
for some years the tradition established by David Cox and his 
contemporaries ; J. L. Pickering, a lover of dramatic light-and- 
shade contrasts and a student of romantic mountain scenery ; 
A. D. Peppercorn, who gives breadth and dignity, with sombre 
colour and delicate f^adation of tone ; Adrian Stokes and M. 
Ridley Corbet, wlio died in 1902, only a few months after his 
election as an Associate of the Royal Academy, a classicist in 
landscape, in whoso pictures can be perceived a definite refiection 
of the teaching of Professor Costa, the Italian master. There must 
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also be noted, as leaders amonjg the pastoral jiaiuters, George ‘ 
Clausen (b. 1852), trained iirst in the South Kunsingtou School 
and afterwards in Paris under Bouguereau and Kobort-Fleury, and 
elected an Associate in 1895, who l>egan as a strict realist and has 
developed since into a rustic idealist; H. H. La Tliungue, trained 
in tlie Royal Academy Schools and in Paris, elected an Associate 
in 1898, an artist of amazing technical vigour, and an uncompromis- 
ing interpreter of rural subjects ; Edward Stott, trained in Paris 
under Carolus- Duran aud Cabancl, who paints delicately the mure 
|H)etic aspects of the life of the fields ; and Arncsby Brown, a 
pupil of Professor von Herkomer, who has Ukcii latterly a 
very prominent place among the younger artists — his }>icturo 
“Morning” was bought in 1901 by the Chan trey Fund Trustees, 
and “River Bank” in 1902 for the Guildhall Art Gallery. 

The i)aint(ii*s of subjective laiidscajio, who conventionalize nature 
with tno idea of giving to their pictures a kind of sontiniental 
suggestion, are most strikingly rciuesentcd hy B. AV. 

Leader (b. 1831), trained in the Worcester School 
Design and in the Royal Academy ScIkkiIm, and elected 
an Academician in 1898. He is a strong favouiite of the jniblic, 
and his sontewhat formal and precise tocliuical methods .are widely 
admired by the many jjcople who arc not satislied Asitli uii- 
alfected transcriptions of natural scenes. 

In marine painting no one has appeared to rival Henry Moore, 
iM*t‘haixs the greatest Ktiident of wave-forms the world has over 
known ; but good work was being done in 1902 by the „ . 

Irish painter, ICdwin Hayes, a veteran whose ]>ovvcrs 
showea no sign of failure after some half-century of (!on- 
tiiiuous labour ; W. L. Wyllie (b. 1851), trained in tlic Royal 
Ac.idemy Schools, and elected an Associate in 1889, who ]*aints sea 
and shijiping with intelligent umlcrstanding ; T. Somersailcs, a 
self-tauglit artist, with an intimate knowdedge of the ocean deri\ c(l 
from long actual cxjioricnce as a sailor ; C. Naiucr Hciny (b. 1841), 
trained at the Antwerp Academy and in the studio of llaron Lf'y.s, 
elected an Associate in 1898, a powerful mnuijnilator, with a 
jireferencc for the dramatic aspects of Ids subjcid. ; aud .1. C. Hof»k, 
who retained into old ago tlie subtle qualities which made his 
])icturea notable among the best productions of the British 
school. Of tlie men who have fallen out of the ranks, mention 
must lie made of .lolin Brett (1830-1902), the one Pro-Ka]»liaeIite 
sea painter, and Hamilton JVlaeallum (1841-1890), wlio painted 
rippling W'ator in hriglit sunliglit with delightful delicacy and 
charm of manner. 

Tlie school of animal painting is a small one, and iuclndoK * 
only a few of marked ability. The chief memhers iuclude Briton 
Riviere, one of the most imaginative and inventive . , 

of living artists; ,1. M. Sw’an, trained iirst at Lam- 
heth, ami afterwards in Paris under (hdomc and 
Fremict, cl ''.ted an Associate of the Royal Academy in 1891, 
a skilful niani]>uhitor and a Beiisitive draughtsman, and (‘sjiocially 
remarkable for his intimate undorslanding of aniiual character, 
es|KiciaUy of the fclhhv (see also Scri.rTUKi:) ; J. T. Ncttleship 
(1811-1902), trained chiefly in the Slade School, whose. Btiidies 
of the greater beasts of prey are adniirahly sincere and well 
minted; Miss Lucy Kemp- Welch (b. 18(19), trained in the 
tlerkomor School at Biishcy, who paints liorscs with unusual 
|M)wer ; aud .lolin Charlton (h. 1849), trained in the. Smith Ken- 
sington Sehool, also well known by his jiicturcs of horses. 

There arc some local schools wliicli have a right t«» nllention 
because of the value of tlieir contributions to tin; aggregation «>f 
Britisli art. One, of the most active of tlic.s(< is the Scottish 
Scottish scliool, with its c,oiitres at Gla.sgow and Kdin- gg/iQols 
burgh, whicli has p?’(Hluce»l sonic of tlic mo.st distin- 
guished British arti.sts. The Royal Acadi'iiiy, indeed, w’itli most 
of the other leading art socictie.s, lias been largely reeruib'd from 
Scotland. There have been ad<ied to its nioilcrn roll tlie, names 
of W, Q. Orc.hardsou, Peter Graliani, J. MaeWhiiiier, J. IMlic, 
Erskine Niclml, T. Kacd, David Murray, Colin Tluntev, K. AV. 
Maclwlh, .1. Farquharson, all of them painters of well-esUhlisIicd 
reputation ; ami outside the Academy there arc many well-known 
Scottish artists, who have made London tlieir headquarters, like 
Arthur Melville, a portrait and subject i»ainter and a masterly 
water-colourist; E. A. AValton, wlio is equally sncce.sslnl with 
portraits, landscayies, and decorative composilions ; J. Coutt.-.- 
Michic, w’ho alternates bctw'een jiortraitiiic aud hlJMl.scapc^ of 
admirable quality; John Loriiner, who has exliihitisl a number 
of excellent subject pictures and many fine jKDrliaits ; T. Graham, 
an unaffected jiaiiitor of seutinuiiit and a good cidourist ; (Jro.svenor 
ThoBias, known best by his freely handled and expp'.ssive, land- 
scape ; T. Austen Brow’ii, who ])niritH serni-dccorative j».’i doral.'i 
with unusual vigour of statement; John La very, who has taken 
rank among the best of the younger portrait jmiiit.ors : aud Koheii 
Brough, another portrait painter of vigour, with a subtle sense of 
colour. The most notable of the men who still reinaiu in Scot- 
land include Alexander R-oclic, whose reruarkahlc eapacity has 
brought him many successes in portraiture, figure comjiositions, 
and decorative paintings on a large sisale ; AV. Y. MacGregor, a 
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leader of the echool of landscape |)aiiiters, fine in style and a 
master of olfect ; D. Y. Cameron, an admirable oil laiinter and 
a famous etcher; George Heniy, Harrington Mann, and James 
Guthrie, veil known by their excellent iwi traits ; James Paterson, 
K. B. Nifibet, Kobert Noble, B. Macaulay Stevenson, and David 
Farquharson, all landscape painters of marked originality and 
sound technical method ; W. McTaggart, an impressionist who 
is regarded as a leader of the school ; K. A. Home! and W. Hole, 
decorative painters who have produced many canvases remarkable 
for robust oiiginality and rare breadth of troalmeiit ; W. Mouncoy, 
a landscape painter who united the dignity of the Barbizon 
school with a typically Sc^ottish freedom of expr^on ; and Sir 
George lieid, one of the ablest and most distinguished of portrait 
painters. 

Tlie chief clmracterlstics which all these artists have in oommou 
are unusual directness and readiness of brushwork, remarkable 
subtlety of toiiC'managcment, and great sensitiveness to modu- 
lations of delicate colour. They are brilliant craftsmen, and are 
eminently sincere in their regard for nature’s si^estions ; and as 
a school they show a unanimity of artistic conviction which kee]is 
them closely in touch without leading them into excess of con- 
vention. 

The water-colour painters can fairly be said to have kept un- 
changed the essential qualities of their jmrticular form of 
ly t • practice. They liavc dc|)artod warcely at all from the 
cotour* e^cecutivo methods which have been recognized as 
correct for nearly a century, but they have amplified 
them and have adapted them to a greater range of accomplishment, 
developing, it may be added, the “ blottosfiue " or accidental 
manner suggestive of summary decision. Latterly water-colour 
painting has come to rival oils in its application to all sorts of 
Miibjwts ; ami it is used now w'ith absolute freedom by a very 
largo number of skilful artists. Many of the men who have done 
the best work in this medium are known as oil painters of the 
highest rank ; and among living workers the same eai»acity to excel 
in citlior mode of exjuvssion is by no means uncommon. There 
have liecn in recent times such masters as Sir John Gilbert, Sir K. 
Burne-Jones, Ford Madox Brown, Dante Gabriel Rossetti, A. W. 
Hunt, H. G. Hino, Henry Moore, Allicrt Moore, C. £. Hollow’ay, 
and. pcrha])s, £. M. Winqteris, whose water-colours arc at least 
as worthy of admiration as their oil jnetures. As water-colourists, 
much credit is due to Sir E. J. Pinter for his laudscaiKss, 
jiortraita, and figure drawings, Sir £. Alma-Tadema for his 
minutely dctailod classic subjects. Sir J. D. Linton for his 
historical and ronuiutic coiniiositious, Sir E. A. Watorlow for 
his delicately exijrossivo landscapes, Hubert von Herkomor for 
his admirably haiidloil figure subjects, George Clausen for |iastorals 
cbanniiig in seutimont and distinguished by hue qualities of colour, 
.1. Aunionior, A. D. Pojipercjorn, J. S. Hill, J. W. North, Leslie 
Thomson, Frank Walton, and U. ^V. Allan for landscapes of 
sjiecial excellence, E. J. Gregory for figure coiniiositions painted 
with amazing surciioss of touch, Alfred Parsons for laudscaps aiul 
flower studies, J. H. Reid, W. L. Wyllie, E. Hayes, and C. N. 
Hemv for sea and coast jiictures, R. W. Macbeth, Claude Hayes, 
and Lionel Smythe for rustic scones with figures in the open air, 
.1. M. Swan for jiaiiitings of animals, and G. H. Houghton for 
costume subjects and delicately poetic fancies. Besides, there is 
a long list of notewortliy ]>aintcrs whose reputations have liecn 
chiefly or entirely made by their successful niauagcmont of W'atcr- 
eolour, and into this list come Birkct Foster, the head of the 
old-fashioned school of dainty rusticity ; Carl Haag, a wonderful 
inanipulatiir, wdio occupied himself almost cxclu.sivoly with Eastern 
subjects; Thomas Collier, A. W. Weedon, H. B. Brabazon, G. 
A. Fripp, P. J. Naftol, G. P. Boyce, Albert Goodwin, R. 
Thome- Waite, F. G. Ootman, Harry Hine, Clarence Whaito, 
and Bernard Evans, who.se landscajies show thorough under- 
standing of nature and distini^tivo individuality of method ; Mrs 
Allingham, an artist of cxijuisitc rofiuoment, whose idealizations 
of country life have a more tlian ordinary degi’ee of merit ; Clara 
Montalba, an able painter of impressions of Venice ; Kate 
Greenaway, unrivalled as an interpreter of the graces of child- 
hood, and endowed with the rarest originality; Mrs Stanhojie 
Forbes, an accomplished executant of well-imaginod romantic 
motives ; and J. R. Weguelin, one of the most facile and expres- 
sive painters of fantastic figuro subjects. By the aid of these 
artist^ and many others of hardly less ability, such ns J. Craw- 
hall, J. Paterson, R. Little, and J. Walter West, traditions w'orthy 
of all respect are being maintained sincerely and with intelligent 
discrimination ; and to their efforts has been accorded a larger 
measure of popular support than is bestowed uik)ii any other form 
of pictorial prodnetion. 

Books upon the British School of Painting are numerous, and 
a vast number of biographies and autoblojgraphies of painters have 
been published, all bearing on the subject. Of the first-named 
class the following may be emimoratod : — 

Richa&d Mutubu. The JUstory of Modem Paintvt^ (English 
edition, 1895). — R. dk la Sizerannf.. English Contemporary 
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Art (English edition, 1898).— -Eilnbst Ghesneav. The English 
School of Painting (2nd English edition, 1885),— Olshent and 
Hutton. Artists the Jm Centum (Boston, U.S.A., 1885).— 
David Maetin and F. Kewbert. The Glasgow School Paint- 
ing (1897).— S. PiNNiNQTON. George Paul CheUmers and the Art 
of his Time (1896).— Glebson White. The MaAer Painters of 
Britain (1897). — E. T. Cook. A Popular Handbook to the 
NeUional Gallery, vol. ii. (1901).— J. E. Hodgson, R.A. F^ty 
Years qf British Art (1887).— A. G. Temple. Painting in the 
Queen's Beign (1897).— Cosmo Monkhousx. British Contmpor- 
ary Artists (1899).— G. R. Redgrave. History of tYaler-Colour 
Painting in England, 175(h-1889 (1889). 

See also the Transa4stion8 of the National Association for the 
Advancement of Art (Liverpool 1888, Edinburgh 1889, and 
Birmiiij^hom 1890); the magazines devoted to the arts — The 
Portfolio, the Magazine qf Art, the Art Journal, and the Studio ; 
and the principal reviews, such as “English Art in the Victorian 
Age” {Quarterly Beview, January 1898). (m. H. 8.) 

France. 

The period between 1870 and the end of the 19th century 
was singularly important in the history of France, and 
consequently of her ai*t. The internal life of the people 
developed on new lines with a vigour that left a deep mark 
on the outcome of mental effort. Literature was fore- 
most in this new movement. The novels of Balzac, Zola, 
Flauliert, the brothers de Qoncourt, Daudet, Guy de Mau- 
passant, and the plays of Alexandre Dumas fils, filled as 
they are with the scientific spirit and social atmosphere of 
the time, opened the eyes of the young generation to 
appreciation of the visible beauty and the spiritual poetry 
of the world around them, and helj^ied them to view it with 
more attentive eyes, more insight, and more emotion. The 
aim of art was also to emancipate itself, by the growing 
efforts of in(lc|X)n(lent artists, from the slaveiy of tradition, 
and to devote itself to a more jiersonal contemplation and 
knowledge of contemfiorary life under every aspect. 
Modern French art tends to become more and more the 
art of the i)C 0 ple — a mixture of naturalism and iioetry, 
deriving its inspiration, by preference, from the world of 
the working man ; no longer appealing only to a restricted 
and more or less fastidious public, but, on the contrary^ 
adapting its msthotic or moral teaching to popular appre- 
hension. The whole past was not, of course, wiped out. 
The younger generation had to learn and profit by the 
lessons taught by their great precursors. To understand 
the true cbaraijter of this recent development of French art 
it is needful, therefore, to glance at the past. 

We need not dwell on the individual authorities who- 
constitute the official hierarchy of the contenqiorary French 
school; these masters belong for the most jiart, by the 
date of their best work, to a former generation. Starting 
in many cases from very opposite points, but reconciled 
and united by time, they carried on, during the last 
quarter of the 1 9th century, with more or less distinction,, 
the inevitable evolution of their personal gifts. We still 
see the works of some of the staunch Komanticists : Jean 
Qigoux (d. 1892), Robert Floury (d. 1890), Jules Duprd 
(d. 1889), Lami (d. 1890), Cabat (d. 1893), and Isabey 
(d. 1886); and with these, though they did not follow 
quite the same road, may bo named Fran9ais (d. 1897) 
and Charles Jacque (d. 1894). Next to thorn, Meissonier 
(d. 1891) crowded into the last twenty years of hia 
life a mass of work which, for the most part^ enhanced 
his fame; and Rosa Bonheur (d. 1899), working in re- 
tirement up to the age of seventy-seven, went on her 
accustomed way unmoved by external changes. Hubert, 
Harpignies, Ziem, and Paul Flandrin survived. Among 
the generation which grew up under the Second Empire 
we find men of great intelligence and distinction ; some, 
like Alexandre Cabanel (1824-89), by pictures of historical 
genre, in a somewhat insipid and conventional style, but 
more particularly by female portraits, firm in fleeii-paint* 
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ing and aristocratic in feeling ; others, like Paul Baudry 
(1828-86, g.u), whose large decorative works, with 
their pore and lofty elegance, secured him lasting fame, 
and whose allegorical compositions were particularly 
remarkable ; not less so his portraits, at first vivid, glow- 
ing, and golden, but at the end of his life, under the 
influence of the new atmosphere, cooler in tone, but more 
eager, nervous, and restless in feeling. L4on G^rdme (b. 

1824, q,v,) was the orginator, during the Second Empire, 
of the Neo-Greek idea, an Orientalist and painter of 
historic genr 6 , whose somewhat arid instinct for archjeo- 
logical precision and finisli develoiied to better ends in 
sculpture during later years. William Bouguereau (b. 

1825, q,v,) jminted symbolical and allegorical subjects 
in a sentimental style. Jules Lefebvre (b. 1836) had 
a brilliant career as a portrait painter, combined, in his 
earlier years, with admirable studies of the nude. These 
were followed by Benjamin Constant (d. 1902), a clever 
})ainter of past ages in the East and of modern Oriental life, 
who latterly directed his jiowers of vigorous and rapid brush- 
work to portrait< 2 )aintiiig ; Fernand Cannon, the inventive 
chronicler of i)rimeval Gaul, and a solid and learned 
portrait i)aintcr; Aimd Morot, a m«an of versatile gifts, 
a 2 ^ftinter of portraits full of life and ease. Theses 
lV)rmed the heart of the Institut. On the other hand, 
w'o find a grou)) who betray a close afiiuity with the 
realist party — rejecting, like them, tradition at second-hand, 
though returning for (lircct teaching to some of the great 
masters : Leon Bonnat (b. 1833), educaU^d in Sjiain, and 
l»rcscrving through a long series of ollicial portraits an 
evident worship of the great realists of that nation ; and 
again, under the same influence, Jean Paul Lauivns (b. 
1837), who has infused some rtiturn of vitality int«» his- 
torical 2 )aintiiig by his chuAr and individual concejitious and 
realistic treatment. Joan Jacques Heiiner (b. 1829, </.t^.), 
standing even more a]>art, lived in a CJorreggio-like dream 
of j»ale iiiid(! forms in dim landsca])c scenery. ITis love of 
exquisite ti3xture, and his unvarying sense of iKiauty, with 
his refined dilettantism, link him on each side to the great 
groups of realists and ide^alists. 

About the middle of the 19tli century, after the vehe- 
ment disputtw between the iiai-tisans of line and the votaries 
t)f colour, otherwise the Classic and the Komantic schools, 
when a younger generation was resting from these folIit\s, 
exhausted, weary, devoid even of any line techni(iue, two 
groups slowly formed on the opi^osite sides of tlm horizon 
-seers, or dreamers, both, iirotcsting in diflerent ways 
against the collai)se of the Fren<‘h school, and against the 
alleged indifterence and sceptical eclecticism of the jwiinters 
who were regarded as the leaders. This was a revolt from 
the academic and conservatives tradition. One was the 
group of original and nature-loving jjai liters, keen and 
devoted observers of men and things, the realists, made 
illustrious by the three great i^ersonalitics of Corot (y.v.), 
Millet {q^v.\ and Courbet the real originators of 

French contemporary art. The otlier was the group of 
men of imagination, the idealists, who, in the jmrsuit of 
])erfect beauty and an ideal moral standard, reverted to 
the dissimilar visions of Delacroix and Ingres, the ideals of 
rhytlim as oj> 2 )osed to liarmony, of style ve^'sns i>assion, 
which Theodore Chass 6 riau had endeavoured to (soinbino. 
Round Puvis dc Chavannes ( 7 .V.) and Gustave Moreau 
{q.v.) we find a group of artiste who, in spite of the 
fascination exerted on their intelligence by the great works 
of the old masters, esjiccially the early Florentines and 
Venetians, would not accept the old technique, but strove 
to record in sjJendid imagery the wonders of the spiritual 
life, or claimed, by studying contemiwary individuals, to 
reveal the pychology of modem minds. Among them 
were Gustave Ricard (1821-73), whose portraits, suggest- 


ing the mystical charm sometimes of Leonardo and some- 
times of Rembrandt, are full of deep unutterod vitality ; 
Elie Delaunay (1828-91), serious and expressive in his 
heroic com^iositions, keen and striking in his portraits; 
Eugene Fromentin (1820-76), acute but subtle and 
silvery, a man of elegant mind, the writer of Les Mattrtf» 
d'Autrrfois, of and of Le Sahara^ the discovcRT 

— artistically — of Algeria. And round the loud and 
showy individuality of Courbet — healthy, nevertheless, and 
inspiring — a grou 2 > was gathered of men loss judicious, but 
more stirring, more truculent, thoroughly original, but not 
less reverent to the old masters than they were defiant of 
contenq)orary authorities. They were even more ardent 
for a strong technique, but the masters who attracted them 
were the Dutch, the Flemish, the Venetians, who, like 
themselves, had aimed at rec^ording the life of their day. 
Among these was Francois Bonvin (1817-87), who, 
following Granct, carried on the evolution of a subclivision 
of genre, tlio study of domestic interiors. This Drolling, 
too, had <lone, early in the 19tli century, his predecessors 
in France being Chardin and Le Nain. This class of sub- 
jects lias not merely absorbed all genre-painting, but has 
liecome a very inqiortaiit factor in the prosentment of 
modern life. Bonvin painted asylums, (Jon vent-life, studios, 
laboratories, and schools. Alphonse Legros (y.v.), paiiiti'r, 
sculptor, and etcher, wlio settled in Loiulon, was of the same 
.school, though indejjendcnt in his individuality, celebrating 
with his brusli and etching-needle the life of the jioor 
and humble, and even of the vagabond and l^eggar. There 
wen 3 also Bracquemond, the reviver of the craft of etcliing ; 
Faiilin-Latoiir, the painter of higlily romantic Wagnerian 
drt*ams, figure compositions groii|)tul after the Dutch manner, 
and fiower-pit‘cos not surpas.sed in his day. Ribot, again, 
and Yollon, daring and dashing in their liandling of the 
brush ; ( Jiiillaumo R(5gamoy, one of the few military 
painters gifted with the eim; sense; Wd even (Jarolus 
Duran, who, after jiainting “ Murdered ” (in the Tiilhs 
Museum), combined willi the jirofessional duties of an 
oflicial teacher a brilliant career as a iiortrait jiaiuter. A 
later memlier of thisgroui>, attracUMl to it by student friend- 
ship in the little clrawing-school which under TjCcoci do 
Boisbaudran coirqjeted in a modest way with the ftcole 
des Ikjaux Arts, was J. C. Cazin, widl known afterwards as 
a jironounced idealist. Finally, there was Manet, a con- 
necting link l>etween the realists and the inqiressioiiists. 
These two ladiantfociwes of imagination and of observation 
res|.»ectivcly were to be, soon still intact during th(^ later 
l»criod, as rejiresentod by the most miergetic of tin? mastei.; 
who ujiheld them. 

After the catastro])he of 1870, French art ajijicareil to 
1 h 5 miwakeiied by the disastei’s of th (5 country ; and at tin* 
great exhibition in Vienna in 1873 (’omit Audi assy ex- 
claimed to Li'ion Bonnat, “After such a terrible crisis 
you are iqi again, and victorious ! ” Immense energy 
jircvailed in the studios, and money inured into France 
in conseipienco. The output increased rajiidly, and at the 
same tinu 3 study became more strenuous, and ambition 
grew bolder and more manly. Renewed activity .stirred in 
the public academies, and a crowd of foreign students cairn* 
to learn. Two great facts give a characteristic stain j) to this 
new revival of French art : I. In the clas.s of imaginaiivti 
painting, the renewed im]»ulse towards monuTiKintal or 
decorative work. II. In the class of nature studies, the 
growth of landscape painting, which develojHjd along two 
])arallol line.s — impressionism and the “ojion-air” scJiool. 

I. Decoration . — In decorative painting two iruui were 
the soul of the movement : Puvis de C’havannes and 
Philippe de Chennevieres Pointel. As we look back on 
the last years of the Second Empire, we sc(i decorative 
painting sunk in profound lethargy. After Delacroix, 
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Chasseriau, and* Hip])olyie Flandriti, and the completion 
of the great works in the Palais Bourlion, the Senate 
House, the Cour dos Coniptes, and a few churches — St 
Sulpice, St Vincent de Paul, and St Germain d^ Pr4s — 
no serious attempts had been made in this direction. !]^- 
cepting in the Hdtel de Ville, where Calmnel was winning 
his first laurels, and in the Opera House, a work that was 
progressing in silence, a few chapels only wore decorated 
with paintings in the manner of easel pictuim But two 
famous exceptions led to a decorative revival: Puvis de 
Chavannes’ splendid scheme of decoration at Amiens (all, 
with the excc]>tion of the last composition, which is dated 
1882, executed without break between 1861 and 1867), 
and his work at Marseilles and at Poitiers ; Baudry, with 
his ceiling in the Opera House, begun in 1866 but not 
shown to the public till 1874. There was also a move- 
ment for reviving French taste in the industrial arts by 
following the example of systematic teaching set by some 
foreign countries, more jiarticularly by England. Decora- 
tive jiainting felt the same impulse. Philippe de Chen- 
nevieros, curator of the LuxemlKiurg Gallery and directcur 
des Beaux Arts (from 1874 till 1879), detennined to en- 
courage it by setting up a great rivalry between the most 
distinguished painters, like that which had stimulated the 
zeal of the artists of the Italian Eenaissance. Taking 
up the tiisk already attempted by Chonavard under thcj 
lle])ublic of 1848, but abandoned in consequence of 
political changes, M. de Cliennevieros commissioned a 
select immber of artists to decorate the walls of the 
Panth<jon. The panels were to record certain events 
in the history of France, with duo regard to the 
sacred character of the building. Twelve of the most 
noted j>ainters were named, with a liberal breadth of 
selection so as to include the most dissimilar styles: 
Millet and Meissonier, of whom one refused and the other 
did not carry out the w^ork ; Cabanel and Puvis de Cha- 
vannes. The last named was the first to begin, in 1878, 
and he too was the jjainter who put the crowning end to 
this great work in 1898, His pictures of the “Childhood 
of 8te Genevieve ” (the patron saint of Paris), simple, full 
of feeling and of innocent charm, appropriate to a po]mlar 
legend, with their airy Parisian laiulscaiK} under a pallid 
sky, mode a deep impression. Thenceforward Puvis de 
Chavannes had a constantly growing influence over younger 
men. His magnificent work at Amiens, “Ludus pro 
Patria” (1881-82), at Lyons, and at Rouen, in the Sor- 
l)Onne and the Hotel de Ville, for the Library at Boston, 
U.S.A., and on to his last composition, “ The Old Ago of 
Ste Genevieve,” upheld to the end of the 19th century the 
sense of lofty [)uri) 08 e in decorative painting. Besides the 
Pantheon, which gave the first impetus to the movement, 
Philipi)e de Chenncvi6rcs found other buildings to Iw 
decorated : the Luxembourg, the Palace of the Legion of 
Honour, and that of the Council of State. The j^iaintings 
in the Palais do Justice, the Sorbonne, the H6tel de Ville, 
the College of Pharmacy, the Natural History Museum, 
the Op^ra Comique, and many more, bear witness to this 
grand revival of mural |)ainting. Every kind of talent 
waa employed — historical painters, }K)rtrait painters, 
painters of allegory, of fancy scenes, of real life, and 
of landsca|)e. Among the most im]K)rtant were: J. P. 
Laurens and Benjamin Constant, Bonnat and Carolus 
Duran, Corinon and Humbert, Joseph Blanc and L. 
Olivier Merson, Roll and Gervex, Besnard and Carriere, 
Harpignies and Poiutelin, Raphael Collin and Henri 
Martin. 

II. Impremonimri, — In 1874 common cause w^as made 
by a group of artists drawn together by sympathetic views 
and a craving for independence. Various in their tastes, 
they concentrated from every point of the comijass to pro- 
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test» like their precursors the realists, against the nurow 
views of academic teaching. Borne had romantic pro- 
clivities, as the Dutchman Jongkindt, who played an 
important part in founding this group; others were 
followers of Daubigny, of Corot, or of Millet; some came 
from the realistic party, whose influence and effort this 
new set was to carry on. Among these, i^ouard Manet 
(1833-83) holds a leading place; indeed, his influence^ 
in spite of — or perhaps as a result of — much abuse, 
extended beyond his circle even so far as to affect academic 
teaching itself. He was first a pupil of Couture, and then, 
after Courbet, his real masters were the Spaniards — ^Velas- 
quez, El Gi*eco, and Goya, all of whom he closely studied at 
the loginning of his career ; but he soon felt the influence of 
Millet and of Corot. With a keen power of observation, 
ho refined and lightened his style, striving for a subtle 
rendering of the exact relations of tone and values in light 
and atmosphere. With him, forming the original group, 
as represented by the Caillebotte collection in the Luxem- 
bourg, we find some landscape painters: Claude Monet, 
the |)ainter of pure daylight, and the artist who by the 
title of one of his pictures, “An Impression,” gave rise 
to the designation accepted by the group ; Camille Pissarro, 
wlio at one time earned to an extreme the principle of 
dotting with pure tints, known as pointillitmiey or dot- 
work ; Sisley, Cezanne, and others. Among those w^ho by 
j)reference studied the human figure were Edgard Degas 
( 9 ^.v.) and Auguste Renoir. After long and violent an- 
tagonism, such as had already greeted the earlier inno- 
vators, these painters, in spite of many protests, w^ere 
officially recognized l>oth at the Luxembourg and at the 
great Exhibition of 1900. Their aims have been various, 
some j)ainting Man, and some Nature. In the former cas(^ 
they claim to have gone back to the principle of the greatest 
artists and tried to record the life of their own time?. 
Manet, Degas, and Renoir have shown us as|)ects of city 
or vulgar life which had been left to genre-painting or 
caricature, but which they have represented with the 
charm of pathos, or with the bitter irony of their own 
mood, frank transcripts of life with a feeling for style. 
For those who painted the scenery of nature there -was 
an even wider field. They brought to their work a new 
visual sense, released from tlio clinging memories of past 
art; they endeavoured to fix the transient effects of 
moving life, changing under the subtlest and most fugitive 
effects of light and atmosphere, and the play of w^hat may 
ho called the elements of motion — sunshine, air, and 
clouds — caring less for the exact transcript of motionless 
objects, which had hitherto been almost exclusively studied, 
such as the soil, trees, and rocks, the inanimate features of 
the laudscai) 0 . They introduced a fresh lightness of key, 
which had l)een too subservient to the relations of values ; 
they discovered for their ends a new class of subjects 
essentially modern : towms, streets, railway stations, fac- 
tories, coal-mines, iron -works, and smoke, which they 
represent with an intelligent adaptation of Japanese art, 
taking new and audacious points of view, constantly 
varying the position of their horizon. This is indeed 
the very acme of naturalism, the last possible stage 
of modem landscape, covering the w^le field of 
observation, doubling back to the starting - point of 
imagination. Notwithstanding — or because of — the out- 
cry, all those views, peculiarities, and tendencies soon 
penetrated schools and studios. Three artists in ^jarticular 
became conspicuous among the most individual and most 
indei)endent spirits: Besnard, who had taken the Grand 
Prix do Rome, and carried to the highest pitch his inex- 
haustible and charming fancy in studies of the figure under 
the most unexpected play of light; Carriere, a pupil of 
Cabanel, who sought and found in mysterious gloom the 
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softened spirit of the humble, the warm caress of mother- 
hood ; and Baffat&Ui, a pupil of G^rdme, who brought to 
light the unrecogniz^ picturesqueuess of the lowest depths 
of humanity. 

Ill, Th4i ^^pUdn-aiVy' or openraivy school. The same 
causes explain the rise of the particular class of work thus 
commonly designated. Between Millet and Courbet, both 
redolent of the romantic and naturalistic influences of 
their time, though ajmrt from them, stands an artist who 
had some share in establishing the continuity of the line 
of painters who combined figure-painting wuth landsca|Xi. 
This is Jules Breton (b. 1827, q,v,). More sup^Jc than hLs 
fellows, less harsh and less wilful, caring more for form 
and charm, he found it easier to treat masses,’’ and 
contributed to diffuse a taste for the artistic presentment 
and glorification of field labour. He was the chief link 
between a past style and Jules Bastien-Lepage (1848-84, 
q.v,), who was in fact the founder of the school of open-air 
painting, a compromise lietween the academic manner and 
the new revolutionary ideas, a sort of academic continua- 
tion of tlie naturalistic evolution, which therefore exerted 
considerable influence on contemporary art. As a pupil of 
Cabancl and the Academy schools, enamoured of rustic 
life, he absorbed at an early stage, though not without 
hesitation, the love of atmospheric effects characteristic of 
Corot and of Manet. In his oi)cn-air heads and rural 
scenes he is seen as a conscientious nature w'orshiptKir, 
accurate and sincere, and, like Millet, imbued with a touch 
of mysticism which becomes oven more evident in his 
immediate pupils. Hound him there arose a little galaxy 
of jminters, some more faithful to tradition, some followers 
of the best innovators, w’ho firmly tread this path of light 
and modern life. These are Butin, Duez and llenouf, 
Jloll and Gervex, Dagnan-Bouveret, Friant, Adolplic and 
Victor Binet, and many more. 

Immediately after the Exhibition of 1889 an event 
took ]iliice which wus not without effect on the progress 
of French art. This was the schism in the Salon, The 
audacious w’ork of the Societe Nationale des Beaux Arts, 
which left anything that the Impressionists could do far 
behind, had accustomed the tyi's of the public to the 
most daring attempts, w^hilc the numerous contributions 
of foreigners, especially from the north, where art aimed 
solely at a direct ])resentmout of daily life, was a fn?8h 
encouragement to the study of modern conditions and of 
the low^T classes. But, at the same time, the encroach- 
ment on si^ace at the Exhibition (w’here no limit of 
number was imposed) by mere studies, hastened the re- 
action against the extravagances of the degenerate followers 
of Courbet, Manet, and Bastien-Lepage. Kemonstrances 
arose against their perverse and narrow'-minded devotion to 
“truth,” or rather to minute exactitude, their iKJclantry 
and affectation of documentation ; sometimes derived from 
some old colourists wdio Inul not renounced their former 
ideal, sometimes from younger men impelled unconsciously 
by literature, which had as usual preceded art in the revolt. 
The protest was seen, too, in a modified treatment of land- 
8caj)e, which took on the warmer colours of sunset, and in 
a choice of religious subjects, such as a or a 

funeral, or a ceremonial benediction, and generally of more 
human and more i)athetic scenes. 

Bastien-Lepage, like his great precursor Millet, bore 
wdthin him the germs of a reaction against the movement 
he had heliKjd to promote. Dagnan-Bouveret, who began 
by iminting “ Sitting for a Photograph ” (now at Lyons) 
and “An Accident,” after painting “Le Pain b4nit,” 
ended with “ The Pilgrims to Emmaus ” and “ Tlie Last 
Supper.” Friant, again, produced scenes of woe, “All 
Saints’ Day ” and “ Grief ” ; and their younger successors, 
Henri Royer, Adler, Duvent, and others, w'ho adhered 
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to this tradition, accommodated it to a more modern 
ideal, with more vivid colouring and more dramatic 
composition. 

Still, this uonnal development could have no |X)rcoptible 
effect in modifying the purpose of iMiinting. More was 
needed. A strong craving for imaginative work was very 
generally felt, and was revealing itself not merely in 
Franco but in Belgium, Scotland, America, and Germany. 
This tendency ere long resulted in groups forming round 
certain well-knowm figures. Thus a group of refined 
dreamers, of jioetic dilettanti and harmonious colourists, 
assembled under the leading of Henri Martin (a strange 
but attractive visionary, a pupil of Jean Paul Laurens 
and direct heir to Ihivis de Chavannes, from whom he 
had much sound teaching) and of Aman-Jean, wlio liad 
apjxjarcd at the same time, starting, but with more re- 
serve, in the same direction. Some of tliis younger group 
affocUid no 8],)ecific aim ; the others, the largcjr number, leant 
towards contemporary life, which they endeavoured to 
dex>ict, es|)ecially its asx>irations and - according to the 
modern exju'ession now in Fnirict^ of (tommon usage — its 
“ state of soul,” typified by melody of line and the eloquent 
language of harmonics. Among them should Ikj named, 
as exhibitors in the Salons and in the great Exhibition of 
1900, Ernest Laurent, Ridel, and Hipix)lyte Fournier, 
M. and Mrs H. Duhem, Le Sidaner, Paul Steck, etc. On 
the other hand, a second groui) had formed of sturdy and 
fervent naturalistic ])ainters, in soim'. ways resembling the 
school of 1855 of which mention has lujcn made ; young 
and bold, sometimes ovi^r-bold, enthusiastic and emotional, 
and bent on giving expression to the life of their own 
day, esj socially among the jx^ojile, not merely recording 
its exterior as|K)cts but epitomizing its meaning by brof^ 
and strong synthetical comj)Osilions. At their hea<l stood 
(bttet, who combined in himself the romantic fire and the 
feeling for orchestrated colour of Dtslacroix with the in- 
cisive realism and lK)ld handling of Courlxjt; next, and 
very near to him, but more objective in his trt‘,atment, 
Lucien {Simon, a manly painter and rich colourist. Both 
by preference paintisd heroic or pithetic scenes from the 
life of Breton mariners. After them came Rene Menard, 
a more lyrical artist, whose classical themes and land 
sca^H) carried us back to Poussin, and Dauchoz, Prinet, 
Wt'iy, &c. 

Foreign influences had meanwliihi provetl stimulating to 
the new tendencicjs in art. Syirqjathy with thti j) 0 ]nilace 
derived added impulse from thi^ works of thi! Belgian 
painters Constantin Meunier, Leon Frederic, and )Struy.^ ; 
a taste for strong and cxi>ressive colouring was diflused by 
certain American artists, j>upils of Wliistler, and yet more 
by a busy grou]> of young Scotsmen favourably welcomed 
in Paris. But tlie most unfortjsoon residt of this reaction- 
ary moveimmt was a sudden reversion b) tradition. Ilie 
cry of the realists of every shade had Imhui for “Nature I ” 
The newcomers raised ilie ojijiosition ciy of “The Old 
Masters ! ” And in their name a protest w'as made against 
the narrowness of the doiuunenlary school of art, adtunand 
for some loftier scheme of conveiitionalitv, and for a fnik r 
expression of life, w'ith its comjdcx as])iratio]is and visions. 
The spirit of English I’re-Raphaiditisni made its way in 
France by the modiiim of translaticms from thr ICnglish 
|>oets Shelley, Rossetti, and Swinburne, ami the work of 
their follow^ers Stepham? Mallariin* and Le Sai* J Vladan ; 
it gave rise', to a little artificial iinjietus, whicJi w'as 
furthered by the simultaneous but transient rag<i for tlm 
works of Burra i - »I ones, which were exhibited with his 
consent in some of the Salons, and by tlui inifKirtation 
of William Morris’s princijdes of decoration. Tin; out- 
come W'as a few' small groups (»f symbolists, tin; most 
famous being that of th(i BoscH[<(Voix, organizxid by 
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Le Sar Peladan; then there was Henri Martin, and the 
little coterie of exhibitors attracted by a dealer, the late 
M. lo Bare de Bouttiville, in which Cottet was for a 
short time entangled. But few interesting names are to 
be identified : Dulac (d. 1899), who became known chiefly 
for his mystical litliograi)hs in colour ; Maurice Denis and 
Bonnart, whoso decorative conifK)sitions, with tlieir refined 
and harmonious (jolouring, are not devoid of charm ; 
Vuillard, &c. But it was in the school and studio of 
Oustavo Moreau (1826-1898, y.v.) that the fire of idealism 
burned most hotly. This exceptional man and rare 
painter, locked up in his solitude, endeavoured, by a 
thorough and intelligent assimilation of all the traditions 
of the past, to find and create for himself a new tongue — 
ri(;h, nervous, ehxiucnt, strong, and resplendent — in which 
to give utterance to the loftiest dreams that haunt the 
modern soul. He revived every old myth and rejuvenated 
every antique symbol, to rei)re8ent in wonderful imagery 
all the serene magnificence and all the terrible struggles 
of tlie monil side of man, wliich he had explored to its 
lowest depths and most heroic heights in man and woman, 
in jioetry and in death. Being apjiointed, towards the 
mul of his life, to a professorship in the £cole des Beaux 
Arts, he regarded his duties as a real apostleship, and his 
teaching soon spread from his lecture-room and studio to 
those of the other masters. Ilis own work, though haidly 
known to his pupils at the time, at first influenced their 
stylo; but, os])ecially after his death, they w’ere quickly 
disgusted with their own detestable imitation of subjects 
on w’hich the master had set the stanq) of his great in- 
dividuality ; they deserted the fabulous w'orld of the 
Greek Olyinjms and the wonderful gardens of the Bible, 
to devote them to a passionate expression of modem life. 
Desvallieres, indt^ed, nunainod conspicuious in his original 
inauncr ; Habatte, Maxenco, B^ronueau, Besson, and many 
more happily worked out their way on other lines. 

Tn trying to draw u[) the balance-sheet of art in 1902, 
it were vain to try to enter its Avork under the old-world 
headings of History, Genre, Portraits, Landscape. All 
tluj streams had burst their channels, all the (jurrents 
mingled. Historical painting, reinstated for a time by 
Puvis de Chavanues and J. P. Launms, in which Benjamin 
Constant and (.^ormon also distinguished themselves, luul 
but a few adherents who tried to maintain its dignity, 
either in combination with landscaiK), like M. Tattegrain, 
or w'ith the ineffectual aid of arclneology, like M. lio<dic- 
grosse. At certain times, es^iecially just after 1870, the 
memory of the w^ar gave birth to a sixjcial genre of 
military subjects, under the distinguished guidance of 
Moissonier (y.v.), and the i)eculiar talents of Alphonse 
de Neuville (y.v.), of Detaillo (y.v.), and Protais. This 
phase of contem|K)rary history being exhausted, gave way 
to pictures of military mauGcuvres, or colonial wars and 
incidents in recent history; it latterly WTiit through a 
revival under a demand for subjects from the Empire and 
the Hevolution, in consequence of the publication of many 
memoirs of those times. Side by side with “history,” 
religious art formerly flourished greatly ; indeed, next to 
mythology, it was always dear to the Academy. Apart 
from the subjects set for academical c.omiK3titioDS, there was 
only one little revival of any interest in this kind. This 
was a sort of neo-evangelical offshoot, akin to tlio literature 
and stress of religious discussion ; and its leader, a man of 
feeling rather than conviction, was J. C. Cazin (d. 1901). 
Like Puvis do Chavannes, and under the influence of Corot 
and Millet, of Hobbema, and yet more of Bembrandt, he 
attempted to renew the vitality of history and legend by 
the added charm of landscape and the introduction of more 
human, more living and more modern, elements into the 
figures and accessories. Following him, a little group de- 
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veloped this movement to extravagance. The recognized 
leader at the beginning of the 20th century was Dagnan- 
Bouveret 

Through mythology and allegory we are brought back . 
to real Hfe. No one now thinks in France of seeking 
any pretext for displaying the nude beauty of woman. 
Henner, perhaps, and Fantin-Latour, were the last to 
cherish a belief in Venus and Artemis, in naiads and 
nymphs. Painters go direct to the point nowadays ; when 
they paint the nude, it is apart from abstract fancies, and 
under realistic aspects. They are content with the model. 
It is the living female. The whole motor force of the time 
lies in the expression, under various kinds of real life. This 
it is which has given such a soaring flight to the two most 
primitive forms of the study of Life, landscape and ix)rti-ait- 
ure. Portraits have in fact adopted every style ^at can 
possibly be imagined : homely or fashionable, singly or in 
groups, by the fire or out of doors, in some familiar attitude 
and the surroundings of daily life, analytically precise, or 
synthetically broad, a literal transcript or a bold epitome 
of facts. As to landsca|) 0 , no class of painting has been 
.busier, more alive, or more j)roductive. It has overflowed 
into every other channel of art, giving them new spirit and 
a new life. It has led the van in every struggle and w’on 
every victory. N(5ver was army more numerous or more 
various than that of the landscape j>ainters, nor more 
indeixuidcnt. All the traditions find representatives among 
them, from J^aul Flandrin to Bene Menard. Naturalists, 
impressionists, o])en-air })aintors, learned in analysis or 
potent in invention. We need only name Harpignies, 
broadly decorative ; Pointelin, thoughtful and austere ; 
and Cazin, gi’avo and tender, to give a general idea of tlie 
strength of the school. 

Every quarter of the land has its painters : the North 
and the South, Provence and Auvergne, Brittany, clear to 
the young generation of colourists, tluj East, Algeria, Tunis 
— ^all contribute to form a French school of landscape, very 
living and daring, of which, as successors of hVomentin and 
Guillaumet, must 1)C named Dinet, Marius Porret, Paul 
Leroy, and Girardot, But it is more csjx?cially in tho 
as.sociation of man and nature, in j)ainting simple folk and 
their struggle for life amid their natural surroundings or 
by thenr homely hearth, in the glorification of humble toil, 
that tho latest French art finds its most (Oiarac^teristic 
ideal life. ( l. m:.) 

Bklcjium. 

Belgium fills a great place in the realm of art ; and w’hile 
its painters show' a pr(»ference for simple subjects, their 
tt»chnique is broad, rich, and sound, the outcome of a fine 
tradition. Since 1855 international critics have been 
struck by the unity of eftect produced by the works of the 
Belgian sclux>l, as expressed more csijecially by similari- 
ties of handling and colour. For the things which dis- 
tinguish all Belgian ]>ainters, even in their most unpictorial 
divagations, arc a strong sense of contrast or harmony of 
colouring, a free, bold style of brushwork, and a prefer- 
ence for rich and solid iJainting. It is the tradition of the 
old Flemish school. It w’ould be more correct, indeed, to 
I say traditions; for the modifications of each tendency, 
j inevitably reviving when the success of another has 
I exhausted itself, constantly show a reversion either to 
the domestic “ l^rimitives ” (or, as we might say, Pre- 
llaphaolites) of the Bruges school, or to the “decorative” 
})ainters of the later time at Antw’erj), and no veneer of 
I modern taste will ever succeed in masking this traditional 
])erennial groundwork. In this way the prevailing authority 
of the French painter Louis David may be accounted for ; 
as acknowledge at Brussels at the beginning of the 19th 
century, it was a reaction in antagonism to the heavy 
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and flabby work of the late Antwerj) school, an unconscious 
reversion perhaps to the flnlsh and miuutoness of the 
early painters of Bruges. Indeed, in France, Ingres, himself 
David’s most devoted disciple, was reproac W with trying 
to revive the Gothic art of Jean de Bruges. Then, when 
David’s followers produced only cold and feeble work, 
Wappers arose to restore the methods of another tradition, 
for which ho secured a conspicuous triumph. Classical 
tinsel made way, indeed, for romantic tinsel. The new 
art was as conventional as the old, but it had the 
advantage oi being adaptable to the taste for show and 
splendour which characterizes the nation, and it also 
admitted the presentment of certain historical jjcrsonages 
who survived in the memory of the i)ooplc. The inevit- 
able reaction from this theatrical art, with its affectation of 
noble sentiments, was to brutal realism. Baron Henry Leys 
(1815-1869) initiated it, and the crudity of his style gave 
rise to a belief in a systematic purpose of supplanting the 
Latin tradition by Germanic sentimentality. It would Ikj 
interesting to trace how far the famous Belgian jiainter 
was influenced by the English artist Ford Madox Brown, 
whom he met at Antwerp wliile botli wore students. Still, 
us far as Leys was concerned, this i*eversion to realism was 
a matter of will rather than of study. His art is not 
that of a close observer ; he lived in a dream of tlic jieriod 
depicted by the masters of the past he delighted in. He 
himself was a masti^r, a painter by nature, gifted with 
great powers of draughtsmanship, a firm hand, and a broad, 
rich sense of colour. As M. Camille Lemonnier has 
]K)inted out, it Avas his hatred of academical conveutiunality 
that lured Leys into a sort of wilful barbarism and a 
sometimes childish artlessness. Modem art Avas influenced 
by him to an extraordinary degree*. He substituted for 
tlio mannered elegance of the so-called classical scdiool, 
angular attitudes, coarse and common ty|x;s, and the 
sIoAV but determined ttmiijcrament of a i)eo])Ie caring 
little for external beauty and reserving its admiration 
for mental qualities. But it Avas soon recognized that 
there Avas a Teutonic as well as a Latin rrrijH*, and Lcys’s 
archaic realism was transformed at Brussels into a realism 
of observation and modern thought, in the painting of 
Charles dc Groux. The influence of Leys on this artist 
was merely superficial ; for though he, too, affected painful 
subjects, it Avas because they apiKjaled to Ills compassion. 
The principle represented by de Groux was destined to 
pioneer the school in a l)ettcr Avay ; at the same time, from 
another side the authority of Courbet, the French realist, 
Avho had boon for some time in Brussels, and that of 
the great landscape painters of the Fontainebleau school, 
liad suggested to artists a more atUmtive study of nature 
and a remarkable reversion in technique U) bolder and 
firmer handling. At this time, among other remarkable 
men, Alfred Stevens apiwared on the scene, the finished 
artist of whom Camille Lemonnier truly said that he wiis 
“of the race of great i^inters, and, like them, careful of 
finish ” — that in him “ the eye, the hand, and the brain all 
co-operated for the mysterious elaboration” of imjiasto, 
colour, and chiaroscuro, and “the least touch was an 
0})eration of the mind.” A brief ixjriod ensued during 
which the greater number of Belgian artists were carried 
away by the material charms of brushwork and paint. 
The striving after brilliant effects of colour which had 
characterized the {)ainter8 of the last generation then gave 
Avay to a devout study of values ; and at the same time it 
is to be noted that in Belgium, as in France, landscape 
l^ainters were the first to discoA'er the jmsibility of giving 
new life to the interpretation of nature by simplicity and 
sincerity of expression. They tried to render their exact 
sensations ; and we saw, as has been said, “ an increasingly 
predominant revelation of instinctive feeling in all classes 


of ijainting.” Artists took an imimrtial interest in all 
they saAv, and the endeavour to paint well eliminated the 
ho|X3 of expi'essing a high ideal; they now sought only 
to utter in a work of art the impression made on them by 
an external fact ; and, too often, the strength of the effort 
degenerated into brutality. 

These now influences, which, in spite of the con- 
servative school, had by degrees modified the m\fect of 
Belgian art in general, led to the formation at Brussels 
of an association under the name of the Free Society 
of Fine Arts. This group of painters had a marked in- 
fluence on the develo2>mcnt of the school, and hand in 
hand with the 2>upils of Portaels — a teacher of sober 
methods, caring more for sound practice than for 
theories — it encouraged not merely the exj^ression of deei> 
and domestic feeling which we find in the works of Leys 
and de Groux, but also the endeavour to paint nature in the 
broad light of ojKsn air. The exanqile of the Free Society 
found imitators ; various artistic groups were formed to 
organize exhibitions Avhere new Avorks could bo seen and 
studied irrcsj^cth’e of the influence of dealers, or of the 
conservatism of the authorities Avhich was iiuireasiiigly 
conspicuous in the official galleries ; till what had at first 
been regarded as a mere audacious and fantastic demon- 
stration assumed the dignity of res))ectal)le effort. The 
“ Oercle des Vingt ” (“ The TAventy C'lub ”) also exerted a 
marked influence. By introducing into its exhibitions 
works by the greatest foreign artists, it released Belgian 
art from the uniformity w’hich some too jiatriotic theorists 
would fain havt? im])osod. The famous “ })rincii)le of in- 
dividuality in art ” was asscirted there in a really remark- 
able manner; for side by side with the exjieriments of 
painters l)ent on pioducing certain (jfTects of light, hung 
the works of men Avho (^lung to literary or abstract 
subjects. Other groui^s, again, were formed on the same 
linos; but then came the inevitable reaction from these 
elaborations of quivering light and subtle exju'ossion, 
jmshod, as it seemed, to an cxtnnne. The youngest genera- 
tion of Brussels painters, in revolt against the lights and 
ultra-refinements of tlieir immediate predecessors, seem to 
take 2)leasure in a return to gums and bitumen, and to 
scjck the violent effects so dear to the romantic painters of 
a ]>ast time. 

Brussels is tluj real centre of art in Belgium. Antwerp^ 
the homo of llubeiis, is resting on the memory of jwisl 
glories, after A^ainly trying to ujJiold the ideal formerly 
held in honour hy Flemisli ]>ainUu’s. And yet, so great 
is the ]»restig(» of this aiu;ieiit reputation, that Antwerp 
even noAV attracts artists from (!very land, and morc^ 
esijeeially the dtialers who go thither to buy ])ictures as a 
common form of merchandise. At Ghent the Avonderful 
energy of tlic authorities who get up the triennial 
exhibitions makes these the most interesting i)rovincial 
shows of their kind; other toAvns, as Li<Sge, Tournay, 
Namur, Mons, and Spa, also have iicriodical exhibitions. 

From 1830 , in the twirly days of tlm Belgian school of jMiioting, 
Ave may <*l).serve a tendency to seek for the fullest <jnalitie.s of 
colour, Avith delicate gradations of light and shade. In this 
Wappers led the Avay. At a time when his teacliors in the Antwerp 
Academy would roc^ognizo nothing but tin; heavy brown tones of 
old paintings, he was already rm)rcseiiting tl»e transparent shadows 
of natural dayliglit. But heroic, and sentinnuital I'oinantieisin was 
already making way for the serious expression of doniesti<‘ and 
popular feeling, and tlieiieeforward the prominence assumed hy 
genre, anti yet nitwe by landseajto, led to a deejier and more direct 
study of tlie various aspet^ts of nature. At llu; same time a .s|»ceial 
sense of colour Avas the leading eharat;teristie ot the artists of the 
time, and it was truly »iid that “the ambition to lie hue jjaintei- 
Avas stronger than the desire for serupulous t*xa»‘titudft. Artists 
evidently aimed, in the first place, at a solid imjiasto and glowing 
colour ; an undertone, ruddy and golden, gleamed througli tiie 
mler and more real lines of tlie over-jiainting. In this we my 
certainly recognize the influence of tin* French colourists ol Courbet 
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time ; just os we may trace the influence of the grey tone prevalent 
in Manet’s day, in the eflbrt to paint with more simple truth and 
few'er tricks of recipe, which became evident when the “Free 
Society” was founded at Brussels, and the pupils from Portaels* 
studio came to the front. 

Among the artists who wore tlien working, the following must 
be namea (with their best works in the Brussels Gallery) : Alfred 
Stevens (g.v.), an incomparably ({harming painter, characterized 
by exquisite harmony of colour and marvmloiis dexterity with the 
brush. In the Brussels Gallery are his “ The Lady in Pink,” “ The 
Studio,” “The Widow,” “A Painter and his Model,” and “The 
Lady-Bird.” .Joseph Stevens, his brother, a master-painter of 
dogs, broad in his draughtsmanshii), and painting in strong touches 
of colour, is reprcscnt(}d by “The Dog-Market,” “Brussels- 
Morning,” “A Dog before a Mirror”; Henri de Brsekeleer, the 
nephew and juipil of Leys, a fine painter of interiors, in warm and 
golden tones, by “The Gcograplier,” “A Farm— Interior,” “A 
Shop”; Lievin do Winne, a jwrtrait painter, sober in style and 
refined in execution, by “Leopold L, Kirjg of the Bclmans”; 
Florent Willems, archaic and elegant, by “ The Wedding-Dress ” ; 
Eiigdne Sinits, a refined colourist, always working with the tliought 
of Venice in his jnind, by “The Procession of the Seasons”; 
Louis Diilwis, a powerful colourist with a full brush, striving to 
ressmble Ckmrbct, by “Storks,” “Fish”; Alfred Verw^e, a fine 
miinial ))aiiit({r, with special love for a sheeny silkiness of texture, 
by “Th({ Estuary of the Scheldt,” “The Fair Land of Flanders,” 
“A Zeeland Team” ; Alfred Verhacrcii, a impil of L. Dubois, by 
some “Interiors” ; Fclicioii Rops, an extraordinary artist, prcciiso 
in drawing, sensual, and iiKjlsive, by “A Pavisiomie” ; Felix ter 
Linden, a restless, refined natur(», always trying new subtleties of 
the brush and ]>alotte-kiiife, by “Captives.” Amongst other 

I tainters may be named (Jamille van Camp, Gustave de Jougbe, 
'Van/. Terhas, and his brother Jan Verhas, the itainicr of the 
popular “School Feast” in the Hniasiila Gallery; and Jan van 
Beers, the clever and brilliant jminter of fenial(> cotpiettishncss, by 
])icturcs in the Antwerp Gallery. 

As landsoaiM jiainters, the cliief are : Ilippolyte Boulengcr, a 
refined drauglitsiiian and a delicat({ colourist, ro 2 )resented in the 
Brussels Galleiy by “ A^iew of Dinant,” “The Avenue of Old 
Hornbeams at Tcrviieren, ” “The Meuse at Hastiere” ; Alfred do 
Knyff, noble and elegant, by “The Marl Pit,” “A Heath — 
(^ampiW” ; Joseph Cooseiiiaiis, by “ A Marsh— Cam pine” ; Jules 
MoiiUgny, i)y “Wet Weather” ; Alph. Asselbergs, by “A Marsh — 
(JanijuneV’ There are also Xavier and C<Vsardc Cock, jMiiiit<»rs in 
light gay tones of colour, Gustave Den Duyts, a lover of inelan- 
fludy twilight, reproseuted in the same gallery by “A Winter 
Evening” ; Mnie Marie Collart, a seeker after the more uielaiicholy 
and concentrated impressions of nature, by “The Old Orchard” ; 
and Baron Jules Gietliuls, 

Of the Aiduri'p school, Fran«;uis Lamorinicre, archaic and minute, 
has in the Brussels Gallery his “ View from Edeghem,” and there 
is also Theodore Verslracte, seiitinK'.iital, or frenzied. 

As marine ])ainter8: Paul Jean Clays, who delights in vivid 
cfFccts of colour, is rejiresented at Brussels by “The Antwcr]» 
Roadstead,” “Culm ou the Scheldt”; Louis Artan, who prefers 
dark and jwwcrful effects, by “The North Bca,” besides, llobcrt 
Hols, A. Boiivicr, and Lemayeur. 

As painters of town sceiiery may be named F. Stroobaut, a 
draugbt.sman rather than a painter, who is' represented iu the 
Brussels Gallery by “The Graude Place at Brussels,” and J. H. 
A'^an More, a colourist, chiefly by “Tins Cathedral at Belem,” 

The flow-er painter, Jean Ro])io, has in the Brussels Gallery 
“ Flowers and Fruit.” 

Jean Portaets, the jminter of “A Box at the Tlieatre,” at Buda- 
}x{8t, is represented in the Brussels Gallery by “Tlic Daughter of 
»Sion Insulted ” ; Emile Waiiters, a ma.ster of free and solid brush- 
work, equallj^ skilled in portraiture, historical conii)osition, and 
decorative ixwtrait i>ainting, by “The Madness of Hugo van d«{r 
Goes ” ; foiouard Agneesens, a genuine painter, witli brtmdth of 
vision and facile exec ution, by Portraits ; Andre Iloniiobicq, a 
painter of historical Rubj(*cts, by “Labourers in the Campagiia, 
Romo” ; Isidore Verhevdtju, a laudsciapist and iKirtrait ])aiuter, by 
“Woodcutters”; Eugene A>rdycu and ^milc Chariot shouhl be 
mentioiiod,' and the landscape pointer Henri von der Hecht, whose 
“On the Sand-Hills” is in the Brussels Gallery. 

The principal landtstai^ |»ainters of what is known as the 
“neutral tint^’ school {VEcoledn gris) are: Tlufcxlore Baron, faith- 
ful to the sterner features of Belgian seenery, represented in the 
Brussels Gallery by “A AVinter Scene— Condioz ” ; Adrien Joseph 
Heyiiuiris, a careful student of singular effects of light, by “Spring- 
Time” ; Jacques Rosscels, a painter of the cheerful brightness of 
the Flemish country, by “A Heath,” besides Isidore Meyers and 
Florent Crabools. 

Some figure painters who may be added to this group are; 
Charles Hermans, whose picture “ Dawn ” (Brussels Galleiy), ex- 
hibited in 1875, betrays tlie ascendancy of the principles upheld 
by Die Free Society of Fine Arts ; Jean de la Hoese, who has sinoe 


made portraits his special line; £mile Sacr4; L4on Philippet, 
represented in the Brussels Gallery by “The Murdered Man”; 
and Jan Stobliaerts, a masterly painter, powerftil but coarse, by 
“A Farm-Interior.” 

Three more artists were destined to greater fame : Constantin 
Meunier, a highly respected artist, equally a painter and a sculptor, 
known as “the Millet of the Flemish workman,” who has depicted 
with noble feeling his admiration and pity for one contemporary 
state of the human race, and wlio is represented in the Bnissefs 
Gallery by “The Peasants* War”; Xavier Melleiy, who tries to 
express in works of high artistic merit the inner life of men and 
thmgs, and personifications of thought, by “A Drawing”; and 
Alexandre Strays, a strong and clever painter, Oxpressing his sym- 
pathy with poverty and misfortune in works of remarkalue ability. 

Besides these, Charles Verlat, a powerful and skilled artist, 
painted a vast variety of subjects ; his teaching was influential in 
the Antu'erp Academy. In the Brussels Gallery he is rei»resented 
by “Godfrey do Bouillon at the Siege of Jerusalem,” “A Flo({k of 
Siioep atta(!ked by an Eagle ” ; Alfred Cluysenaar, whose aim is to 
produce decorative work on an enormous scale, by “Canoss^a”; 
Albrecht de Vviendt, by “Homage done to Charles V. as a 
Child”; Juliaan de Vriondt, by “A Christmas Carol”; A’ictor 
l>y ‘‘The Witch.” Franz Vinck, Wilhelm Geets, Karl 
Ooms, and P. van der Ouderaa, endeavour to perpetuate, while 
softening down, the style of historical painting so definitely formu- 
lated by Ijeys. Finally, Joseph Stallaert, a painter of classical sub- 
jects, is represented in the Brussels Gallery by “ The Deatli of Dido.” 
Eugene Devanx, a remarkable dtauglitsman, should also bo named. 

AVorks by all tliose artists were to be seen in tlie Historical 
Exhibition of Belgian Art at Brussels, 1880. Camille Lemoniiier, 
in his History of ilie Fine Arts in Belgium, discussed this Exhibi- 
tion very fully, pointing out three distinct |)criods in the history 
of the century. fii.st, romantic, literary, and artificial, ex- 

tended from 1880 till nearly 1850 ; the second was a period of 
transition, (U)m({stie in feeling, gradually dcvelojung to realism 
iu the course of about 20 years ; the third began in the ’seventies, 
a time of careful study, csj)ecially in landscajM). This was followed 
by the b({giiining of a fourth period, characterized by a freer sense 
of light and atmosphere. 

A)iart from the exclnsivis tendency, inevitable under bureaucratic 
administration, the mere arrangement, on an anti(}uatcd plan, of 
t1i({ great A(‘a(iemi({ Salons was unsuited to the display of works 
intended to represent individual feeling or peculiarities of pictorial 
treatment. lienee it was that a gieat many painters came to 
prefer smaller and more ecletdlo shows, leading to tlie fasriioii, 
wliioh still TMirsists, of exhibitions by clubs or assofdations. Tlie 
Fine Arts Club at Bniasels had long since afforded opportunities 
for showing the pictures of the Soci^t^ Libre, founded in 1868, 
which were condemned by the authorities as tending to “revolu* 
tioniz({” art. After tliis, two associations of young painters were 
formed at Brussels witli a view to organizing their own exhibitions. 

The ** Chrysaiide'' Club was founded in 1875, and the “A's.w” 
(the “Soaring”) Club, in 1876. In 1882, however, tlie Fsitor 
obtained leave to open their exhibition in a room in the Palais 
des Beaux Arts at Brussels. This tolerance was all the moio 
appreciated by the youngiir jiarty bceaiiso a new departing was 
in course of development, again a modification in the effort to 
represent light in painting. Tb({ “neutral tint” scliool had given 
way to the school of “whiteness” ; a luminous effect was to bo 
sought by a free use of biilliant colour with a very full briisli. 
But ere long this inetlnKl proved unsatisfactory, and attention was 
now tunieu tow’ards a “siiiccrcr and ucuter ijcrceptioii of local 
values ” ; and again the influence of certain French painters was 
brought to bear— those of the group headed by C. Monet, ]>repariug 
for that of the French painter G. ^nirat, the fiivst who carried into 

ractiee the systematic decomposition of colour hy the jirocess 

nown as pointillismc (the intimate juxtaposition of dots of colour). 
In 1884, in consequence of a division in the Essor Club, the 
“XX” Club was founded, who, though thus limiting their num- 
ber, re.served the right of “issuiug yearly invitations, and thus 
testifying the sympathy they felt with the most independent 
artist of Belgium and with those foreign painters with whom 
they had the most pronounced affinity.” For ten years the ex- 
hibitions of the “XX,” whose careful and aitistie. arrangements 
were in themselves admirable, were tlie fount in Belgium of dis- 
cussions on art. The limit of its existence to ten years was deter- 
mined when the club was fbrmcd ; but as it was desirable that the 
principle of lil)erty in art should still be held in honour, M. Octave 
Mans, the secretary of the “XX” Club, organized the exhibitions 
of the Libre Esthitique in and since 1894. Other clubs bad been 
formed in Brussels: the Fine Art Society in 1891 and “The 
Furrow” {h Billon) in 1893. In 1894 another breach in the Esfor 
Club, which, showing very weak, was soon to disappear, as the 
“Art Union” and tlie Voorimerts Club had done, led to tl.o 
formation of the Society “For Art” {^*pour PArt **) ; and in 1896 
a party of that club established a Salon of idealist art which 
favours an exaggeration of the intellectual tendency already 
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bemin in the exhibitions of the Subsequently, in the 

exhibitions of the SUlon and of the Lohtur Club (founded in 1898) 
a reaction^ set in, in favour of heavy brown tones and ponderous 
composition. At Antwerp the influence of the local societies— the 
*'AU Jk Kem” the Independent Art Club, and the **XI1I” — 
was loss sensibly felt ; it was, however, enough to confirm certain 
waverers in the direction of purely disinterested effort 

It would be impossible to classify into definite groups those 
painters whose first distinctive appearance was subsequent to the 
Historical Exhibition in 1880. Only an approximate grouping 
can be attempted by assigning each to the association in whose 
exhibitions he made the best msplay of what ho aimed at express- 
ing. Thus it was chiefly in the rooms of the ISssor Club that works 
were shown by the following : L. Fr6deric, a remarkable )minter, 
combining wonderful facility of execution witli a fdneerely simple 
sentiment of homely pathos, represented at the Brussels Gallery 
by ** Chalk Sellers " ; E. Hoeterickx, a painter of crowds in the 
streets and parks ; F. Seghers, a pleasing colourist, who had made 
flower-paiiitiug his speciality ; two animal painters, F. van Leem- 
putten, “Return from Work” (Brussels Gallery), and E. van 
Damme-Sylva, as well as tlie marine jAainter, A. Marcette. The 
landscape painters include J. de Greet, idniast brutal in style, 
“The Fool at Rouge-Cloitro ” (Brussels Gallery), C. Wolles, and 
llamesse. L. Houyoux, F. Halkctt, L. Herbo are known for their 
lAortraits. And there are E. van Gelder, J. Mayne, A. Crespin, a 
Icarued decorative painter, and K. Duyck, a graceful draughtsman, 
“A Dream’* (Brussels Gallery). As designers may bo named 
A. Heins, a clever illustrator, and A. Lynen, of a thoroughly 
Brussels type, keenly observant and satirical. 

At the exhibitions of the “ XX ’* were ]uctures by tlie following ; 
Fernand Khnopff (“Memories,” a pastel, in Brussels Gallery), an 
admirer of the refined domesticity of English Gontem|K>rary art, 
and of mystical art, as represented by GusLive Moreau ; H. van 
der Vehle, a well-known exponent of the new methods in ax»plied 
art ; J. Ensor, a whimsical nature, loving strange eoinbinations of 
colour and inconsequent fancies (Brussels Gallery: “The liamp- 
Maii”) ; Th. van Rysselbcrghe, a clover TNiinter, esjiecially in the 
technique of dot painting (poiiif illume ) ; vV. Schlobacdt, a remark- 
able colourist of uncertain tendentdes ; Henry de Groux, son of 
Ch. de Groux, a seer of visions represented in violent tones and 
workmanship ; G. Vogels, a painter of thaw and rain ; G. van 
Strydonoek, R. Wytsmau, J. Delvin, F. Cliarlot, Mile A. Boch, 
all of whom have striven to bring light into their i>icture8 ; W. 
Finch and G. Iiimirueu. 

To the Triennial Balous, to the exhihitions of the “Artistic” 
clubs, to the House of Art (Mauoa d'Arf), at Brusstds, and to 
the various Antwerp clubs, the following have contributed : 
F. Courtens, Rosseels^ brilliant pu]»il, an astonislung painter with 
a heavy ini|)aato (Brussels Gallery: “Coming Out of Church”); 
J. de Lalaiug, full of lofty aims, hwt showing in his painting the 
qualities of a sculj:»tor (Brussels Gallery : “A Frcliistoric Hunter ”) ; 
E. Claus, a lover of bright colour, and a g<muine landscape ])ainter 
( Brussels Gallery : “A Flock on the Road”); A. Baertsocn, who 
delights in the quiet corners of old Flemish towns ; H. Evenepoel, 
a fine artist whose premature death deprived the l^lgiaii school of 
a highly distinguished iiersouality (Brussels Gallery: “Child at 
Flay”); G. Vaiiaiso, a xiaintcr of huge historical subjects; Cb. 
Merteus, a refined artist; E. Motte, an interesting ])aiiitcr with 
a love of archaic methods (Brussels Gfdlcry : “ A Girl’s Head”) ; 
A. L6vequc, an accomplished draughtsman with a distinctive 
touch ; L. Wolles, an admirable draughtsman ; .1. Leempocls, 
elaborate and niiniito ; H. Rieliir, a portrait painter ; J. van den 
Eeekhoiit, a clever pupil of Verheyden ; J. Rosier, a skilful follower 
of Vorlat ; L. Ahry, a painter of military subjects ; JC. Carf»entier, 
E. Vaiihove, Luyten, and Desmotli. 

Essentially of the Antwerp school are F. van Kuyck, I*. Ver- 
haert, de .Tans, and Brunin of Ghent, Ch. Doudelet, C. Montald, 
and van Biesbroeck. 

There is a ^oup of artists at Lidgc whose sincerity and high 
tcchuicsil qiialitios have been recognized : A. Donnay, A. Rasseu- 
fi»ssc, £. Borchmans, F. Marechal, Dewittc. Of lady painters : 
Mnios E. Beemaort, L. H4ger, an<l J. Wytsman paint landscape. 
!Mmes B. Art, A. Roiinor, G. Meunier, and M. l)o BiOvre pamt 
flowers. Mines A. d’Anethaii, Lambert de Rotlischild, M. Philipp- 
son, H. Calais, and M. A. Marcotte paint figures and portraits. 

The chief exhibitors at the Society p<mr are A. Giainberlani, 
a painter of large docurative compositions in sulslued tones; H. 
Ottevaere, a painter of night or twilight landscapes ; O. Cop^ieiis, 
R. Janasons, and A. Haniiotiau, who study old liouses, deserted 
churches, and dead cities ; F. Baes, an excellent pupil of Fr^<5ric 
Fabiy, 0. and J. Dierickx, painters of decorative figures ; H. 
Meunier, an ingeniously decorative draughtsman ; J. Delville, 
founder of the Salons of Idealist art. 

L^ing exhibitors at tlie Yoorwaerts Club have lieen R. Loer- 
mans, a strange artist, as it were a Daumier with anchylose joints, 
but a colourist (Brussels Gallery: “A Flemish Peasant’*); V. 
GUbouI, a clever pujdl of Courtens (Brussels Gallery: “The 


Kennel”); J. du Jarditi, the writer of Z*Art I’lamand, an im- 
portant critical work illustrated by J. Middeleer. 

Contributors to the exhibitions of the S^illon Club comprise G. M. 
Stevens, P. Verdusseu, P. Matthieu, J. Gouweloos, Bastieu, Blicck, 
Wagemans, and Smeers ; and V. Mignot, ingenious in designing 
posters. 

At the Exhibitions of Water Colours have been seen the works 
of Hubert!, F. Bing^, V. Uytterschaut, Stacijuet, and H. Cassiors, 
who work with lignt washes or a clever use of body colour ; Hage- 
mans, who imiits with broad washes ; Dclaunois, the painter of 
mysterious interiors ; Th. Lybaort, minute in his brushwork ; M. 
Romberg and Titz, correct draughtsmen. 

Since 1870 several important works of dtscorativo ptiinling in 
public buildings have been carried out in Belgium. GuffeijN, 
Swerts, and Patiwels have succumbed to the influences of Gennuii 
art, often cold and stiff ; A. and J. Devriendt, V. Lagyc, W. Geets, 
and Vandcr Ondoraii have followed more or loss in the lootsiet)s 
of Leys. J. Stallaort has cleverly revived a chissic style, fijiiilc 
Wantora and A. Heimobicq have mloptod tlie traditions of Historical 
Painting ; and so too have L. Gallait, A. Cliiyseiioar, J. de Lalaiug, 
and A. Bouriand, though with a more docojvitive s(mso of euiietq)- 
tion and treatment. But of all these works, certainly the most 
remarkable in its artistic and intelligent fitness is that of M. 
Dclbcke, in the market hall at Ypres. 

See Camille Lemon nikr, HUloirt des Arts en liehjlque ; A. J. 
Wauteks, ZaPeiiUure Flaviande ; .J. du Jakdin, L' Art Ftamatui, 

(K. K-^) 

Holland. 

The entire Imjiressionist movement of the einl of the 
19th century failed to exereise tlie slightest intliienoo 
\ipon the Iliiteh. They are only modern in so far as tln*y 
again resort to tlio classics of their Fathei’laiid. For a 
whole generation Josef Israels was at the liciad of Duteli 
art. Born in 1827 at Groningen, the sou of a inoiiey- 
changer, ho walked ev^ery day in his early ytNirs, witJi a 
linon money-bag under Ins arm, to tJie great banking Jioiise 
of Mesdag, a son of whicJi became lattn* the fanmus marine 
jMiinter. During his student days in Amsterdam he lived 
ill the Glii'tto, in the house of a ])oor but orthodox Jewish 
family. He huugenid in J^iris, and was deride<l as a J(*w 
in llie Delaroche school thm'e. Siieli were the e.xjM*rii*nees 
of life tliat formed liis eliaracter. Jii Zantvoort, tlie little 
fishing village close to Haarlem, he made a similar discoveiy 
to that which Millet had already made at Barliizon. In 
the solitude of the remote village ho discovered that not 
only in the pages of history, but also in everyday life, 
there are tragedies. Having at first only painted liis- 
torieal subjects, he now began to depict the liard struggle 
of the seafaring man, and the joys and griefs of the ])oor. 
He commenced the long series of ] pictures that for thirty 
years and more o(;cu]>ied the place t)f honour in all DiitcJi 
exhibitions. Tluiy do not contain a story that can be 
rendered into words ; they only tell the tah^ of cvoiyday 
life, (.)ld women, witli rougli, toil-worn liands and g(;oil- 
natur(»<l wrinkled faces, sit comfortably at the stole. 
Weatherbeaten seamen wade througli iJie water, splasheil 
by the waves as they drag along the heavy anchors. A 
jieasant cliild learns how to walk by the aid of a Jitlle cart. 
Again, the dawning light falls softly upon a ])(\aceful 
deathlx'd, on wliich an old w'oman has just breathed her 
last, A sad and resigned melancholy cliaracterizes and 
jiervades all his works. His toilers do not stand up 
straight ; they are broken, without lioixj, and Iminble, and 
accomplish their ajqxjinted task without pleasure and 
without interest. He ‘paints human Ixiings ii])on whom 
the oppressions of centuries are resting ; eyes tliat ncitJicr 
gaze on the present nor into the future, hut back on to the 
long, painful past. A Jew^, bearing the Ghetto yet in bis 
bosom, is talking to us; and in his jiainfing of the lowly 
and oppressed, he recounts the story of his own youth and 
the history of his own race. 

The younger painters have divided Tsracds’ subjects 
among them. Each has liis own little field, which he 
tills and cultivates wdth industry and good sense* ; and 
liaints one picture, to be rei»eated again and again daring 
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his lifetime. Christoph Birschop, born in Friesland, settled 
as an artist in the land of his birth, where the national 
costumes are so picturesque, with golden chains, la^ caps, 
and silver embroidered bodices. As in de Hoogh’s pictures, 
the golden light streams through the window upon the 
floor, upon deep crimson table-covers; and upon a few 
silent human beings, whoso lives are passed in dreamy 
monotony. Qerk Henkes paints the fogs of the canals, 
with boats gliding jieacefully along. Albert Neuhuys 
selects simple family scenes, in cosy rooms with the sun- 
light i^ceping stealthily through the windows. Adolf 
Cortz, a ijupil of Israels, loves jiale vapour of autumn, 
grey-green jilains, and dusty country roads, with silvery 
tliistles and pale yellow flowers. The landscajKj paintera, 
also, have more in common with the old Dutch classic 
masters tluin with the Parisian Impressionists. There, on 
the lull, Eembrandt’s windmill slowly flaps its wings; 
tliei-e Potter’s cows ruminate solemnly as they lie on the 
gi'ass. There are no coruscation and dazzling brightness, 
only the grey brownish mellowness that van Goyen affected. 
Anton Mauve, Jacob and Willem Maris, are the best known 
of the landscape men. Others are Mesdag, de Haas, A])ol, 
Klinkcuberg, Bastert, Blommers, do Kock, Boslwom, Ten 
Kate, du C^liattel, Ter Meulcn, Sande Bakhuyzeii. They 
all i>aint Dutch coast scenery, Dutch fields, and Dutch 
cattle, in excellent keeping with the old-master school, and 
with phlegmatic rc[) 08 c. 

A few of the younger masters introduced a certain 
amount of movement into this distinguished, tliough some- 
what somniferous, excellence. Brcitiier and Isaak Israels 
seem to belong rather to Manet’s school tlian to that of 
Ibdiaud. The ** suburb ” jiictures of W. Tholeu, the flat 
lands<?a]Xis bathed in light by Paul Joseph Gabriel, ami 
Jan Veth’s and Havermann’s impressionistic jiortraits 
j»rove that, even among the Dutch, there are artists who 
ex})criment. Jan Tooro]» has even attained the jiroiid dis- 
tinction of lx)ing the enfant terriMe of modern exhibitions, 
and his works aiqxjar to belong rather to the art of the old 
Assyrians than to the 19th century. But those who will 
endeavour to enter into their artistic sjnrit will soon dis- 
co v«m' that Toorop is destjrving of more than a mere shrug 
of the shoulder ; they will find that he is a great painter, 
who iudeiHindently ])ursues original aims. At the present 
time all criticism of art is determined by the “ line.” All 
cajaices and whims of the “ line ” are now ridden as much 
to death, and with the same enthusiasm, as were formerly 
those of “light.” Toorop occujnes one of the first places 
among those w’-hose only aim consists in allowing the line 
to talk and make music. His astonishing jwwer of ijhysical 
exi»rcssion may be noted. With what simple means, for 
example, he renders in his picture of the “Sphinx” all 
]ihases of hysterical desire ; in that of “ The TImee Brides ” 
nunliko resignation, chaste devotion, and unbridled voluptu- 
ousness. If his mastery over gesture, the glance of the eye, 
be remarked — ^liow each feature, each movement of the hand 
and head, each raising and closing of the eyelid, exactly 
expresses what it is intended to express — Toorop’s jiictures 
wrill no more Ixs scoffed at than those of Giotto, but ho w ill 
Ije recognized tus one of the greatest masters of the “ line ” 
that th6 19tli century has produced. 

S«o Max Roosks. DnfeJi Painters of the Nineteenth CenJtxmj, 
English Edition. London, 1898-1901. (r. mb.) 

Gkiim.\ny. 

The German school of painting, like that of France, 
entered on a now phiise after the Franco-German war of 
1870. An empire had been built up of the agglomeration 
of so}>aratc states. Germany needed no longer to gaze back 
admiringly at older and greater epochs. The historical 
painter became neglected. Not the heroic deeds of the 
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past, but the political glories of the new empire were to 
be immortalized. This transition is particularly notice- 
able in the work of Adolf von MenzeL At the time of 
political stagnation he had recorded on his canvas the 
glories of Prussia in the past. Now that the present had 
achieved an importance of its own, he painted “The 
Coronation of King William at Konigsberg ” and “ King 
William’s Departure for the Army”; and ultimately he 
became the painter of popular subjects. The motley 
throng in the streets had a special fascination for him, 
and he loved to draw the crowd pushing its eager way 
to listen to a band on the promenade, in the market, at 
the doors of a theatre, or the windows of a caf^. He 
discovered the jioetry of the builder’s yard and the work- 
shop. In the “ Moderne Cyklopen ” (Ironw^orks), painted 
in 1876, ho left a monumental mark in the Ustory of 
German art; for in this picture he depicts a simple in- 
cident in daily life, without any attempt at genre; and 
this was indeed the characteristic of his work for the next 
few years. Humorous anecdote, as represented by Knaus 
(b. 1829), Vautier (1829-1898), Defreggor (b. 1835), and 
Qriitzner (b. 1846), found little acceptance. Serious repre- 
sentations of modern life were required ; resort was made 
to all the ex^iedients of the great ])ainter8, and the ’seventies 
wore years of artistic study for Germany, Every great 
colourist in the j)a8t was thoroughly studied and his secrets 
discovered. In Germany, Williolm Lcibl (b. 1844), holds 
the same j)romincnt place that Courbet does in France. 
Loibl, like Courl>et, (y.v.), showed tliat the task of i)ainting 
is not to narrate, but to depict by the most convincing 
means at its disjiosal. He even went farther than Courbet 
in close scrutiny of nature. With loving patience he strove 
to translate into colour everything that his keen eye ob- 
served : he studied nature with the devotion of the medi- 
eval artist. No feeling, strictly si)eaking, is discernible 
in his work. His greatest picturtjs are only of quiet life, 
with human accessories, and his iminful accuracy di- 
vests his pictures of ix) 0 try. But when ho first appeared, 
he was neceasary. His j)ainting of “ Three Peasant Women 
in Church” is a grand dociumentary work of that period, 
whoso fii’st aim it w^as to conquer the picturesque. Leibl 
taught artists to study detail, to master the secrets of 
flower, leaf, and stalk. 

A great number of }>ui>ils were encouraged by him to 
gain such a thorough mastery of every detail of technique 
as to bo enabled to paint pi(;tures that were thoroughly 
good in workmanship, irresjicctivo of genre or anecdote. 
Among those, W. Triibner (b, 1851) stands pre-eminently 
as a ]>ainter. His w'orks during tlie ’seventies are among 
the best }>ainting doiuj at Munich during that period ; 
they are full and rich in colour, broad and bold in their 
treatment of the subject. A contemporary of his was 
Bruno Piglhein (b. 1848), a German Chaplin in this Courbet 
group, not heavy and matter-of-fact, but bold and witty. 
He revived the art of pastel painting and ])ointed the way 
to a new' style in panoramic and decorative painting, whilst 
infusing beauty and grace into aU his w'orks. 

The movement in applied arts which began at this time 
is also im]x>rtant. The revival of the Gorman empire led 
to a renaissance in German taste. The “old German 
dwelling-rooms,” wliich now became the fashion, could only 
be hung with pictures in keeping with the style of the old 
masters, and this entailed a closer study and imitation of 
their works than had hitherto been customary. Wilhelm 
Diez (b. 1839) is at the head of the group, and as well 
acquainted with the eix>ch from Durer and Holbein to 
Ostade and Rembrandt as any art historian. In Har- 
burger (b. 1846), Adrian Brouwer lived once more ; and in 
Liifftz (b. 1845), Quintin Massys. Claus Meyer (b. 1846) 
imitated all the artistic tricks of Pieter de Hooch and Van 
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der Neer, of Delft. Holbein’s costume studies were at fii-st 
models for Fritz August Kaulbach (b. 1850). Later, ho 
extended his studies to Dolci and Van Dycjk, to Watteau 
and Gainsborough. Adolf Lior (1827-1882) applied the 
beauty of tone beloved by the old masters to landscaije. 
Von Lenbach’s works show the zenith of old-master talent 
in Germany. He had educated himself as a coj)yist of 
classical masterpieces, and passed through a schooling in 
the study of old masters such as none of his contemporaries 
liad enjoyed. Tlie copies wliieli, as a young man, he 
made for Count Schach in Italy and Spain are among the 
best the brush has ever accomplished. Titian and Jlubens, 
Velasquez and Giorgione, were imitated ])y him with equal 
success. In like manner lie gavtj to his own works their 
distinguished old -master charm. More than all other 
jiainters of historical subjects, Linibach enjoys the dis- 
tinction of having been the historian of his epoch. He 
gave the great men of the era of the Emi>eror William T. 
the form in which they will live in German history, and 
beauty of colour is blended in all these ]»ictures with tlndr 
brilliant evidence of thought. The aspirations of a whole 
generation to restore the technique of the old masters found 
their realization in Lcnbach. 

Such was the position of things when there was importcHl 
from Franco the desire to paint light and sun. It was 
argued that the views which the f)ld masters held con- 
cerning colour were in glaring contradiction to what the 
eye actually saw. The old masters, it was said, paid 
particular attontion to the (ionditions of light and shade 
under which they did their work. The golden character of 
the Italian llonaissance was traceable to the old cathedrals 
lighted by stained-glass windows. The light and shade 
of the Nethorlandors were in kticping wdth the light and 
shadow of the artists’ studios lighted by little ])aijcs, and 
due jiartly to the fact that their lectures w'ere intend(‘d to 
hang in dreamy, brown, ])am!ll(?d chambers. But was this 
golden or brown light suitable for the 19th century 1 
VV^'ere we not illogical, wdien for the sake of reiiroducing 
the tones of the old iiiastors, wo darkened our studios and 
shut out the daylight by coloured glass windows and heavy 
curtains 1 Was not light one of the greaUist acquisitions of 
recent times 1 When the Dutch painted, the w^orld used 
only little ])anos of ghm Now the daylight streamed 
into our rooms through great white sheets of crystal. 
When our grandfathers lived, there were only candles and 
oil lanq)S. Now wo had gas and electric light. Instead 
of imitating the old imistcirs, let us paint the colouristic 
charms that were unknown to theun. Let us do honour 
to the new marvels of colour. With such arguments as 
wore advanced in Franco, did artists in Germany adopt 
the pleinrair and abandon older methods ; ami a dovelo]>- 
ment like that which took jjlace in France after IIkj days 
of Manet ensued in Germany also. Daylight, which had 
so long been kept down, was now to be rejirodticed as 
clear and bright. After the art of painting strong effects 
full of daylight had been grapjded with, other and more 
difficult problems of light effects wore attem]>U;d. After 
the full blaze of sunshine had boon succcsssfully reprcxluced, 
such effects as the haze of early morning, the sultry 
vaporous atmosphere of the thunderstorm, the njysterious 
night, the blue-grey dawm, the delicate colours of variegated 
Ghinoso lanterns, the scintillation of gas and lamplight, 
and the dreamy twilight in the interior were dealt with. 

Max Liebormaim (b. 1849) was the first to join the now 
departure. In I’aris he had learnt techni<}ue. Holland, 
the country of fogs, ins])irod him with the love for atmo- 
spheric effects, and its scones of simple life, provided him 
with many subjects. Perhaps the “ Net Menders ” in the 
Hamburg Kunsthalle is most typical of Liebormann’s art. 
Franz Skarbina (b. 1849), who was the second to join the 
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new movement in Berlin, proceeded to studies of twilight 
and artificial light effects. 

Hans Herrmaii (b. 1858), who settled himself on (piays 
and ports ; Hugo Vogel, who endeavoured to utilize scenes 
from contemj»orary life for decorative pictures; and the 
two landscape painters, Ludwig Dettmann (b. 1865) and 
Walther Leistikow (b. 1865), are other rcqiresentativcvs of 
modern Berlin art. Oarlsruhe, in the ’eighties, produced 
some modern pictures of great merit, when Gustav Sclion- 
lelx)r (b. 1851) and Herrmann Baisch (b. 1816) showed 
daintily-conceived pictures of Dutch laiidscaijes. In later 
years, Count Leopold Kalckrcuth (b. 1855), whose power- 
fully-conccivcd re 2 )resentations of i^asant life l)elong to the 
best j)roductions of Gorman realism, and Victor Weishaupt 
(b. 1848), the animal painter, removed thence to Stuttgart, 
the residence also of Otto Ilciniger (b. 1863), a landscajK) 
j>aintci* of great originality. At Dresden w'e find Gotthard 
Kuelil (b. 1 850), long domiciled in Paris, who was one of 
the first to acfiqit Manet’s teaching. In Norlli Germany, 
WoqKswede became a German Barbizon ; Imde (b. 1860), 
Vogeler, and Viiincu (b. 1863) also worked there. In 
Weimar, two laudsca])e painters of groat refinement must 
bo mentioned — Tlioodor Hagen (b. 1842) and Gleichen- 
llusswurm (b. 1866). As far back as tbc ’seventies they 
Hindered ]>loughed fields, liills envelojied in thin vapour at 
sunrise, waving fields of corn, and apide trees in full bloom 
trembling in the rays of tlie evening glow, Avith a delicate 
understanding of natural (‘ffects. 

But Munich still remains tlie luiadcpiarters of German 
art, which is there the first of all interests and pervades 
all circles. Almost all those wlio are working in other 
German towns received in that city their inspiration, and 
have indeed remained its citizens in lieart. The Jnter- 
natioiial Exhibitions have given a groat EurojHian tone 
and inqmlso to CHjative work. Among tlic elders, Albert 
von Keller (b. 1841) has jierhaps the greatest originality. 
He is one of those who jiractised the Jirt of the brush as 
long ago as the ’seventies, and painted, not for the sake 
of lustorical subjects or for genre, but for the sole love of 
his art. He y»ainted everything, neve.r restricted himself 
to any fixed i)rogramnu*, and never liecame trivial. He is 
jierhajis in Germany thi^ only ])ainter of female ]y)rtraits 
who has caught in his pic-4ures a little of the charm Unit 
betrays itself in the cxjiression and nif>vements of tin; 
modern woman. In the works of FreilaTr vun Habermann 
(b. 1849) this retinemient of sentiment, as ex]»reHS(*d in 
colour, is combined witli a still inon' <lecided sliade of vccni- 
tricity. Already in his “ ( -hihl of borrow,” uliich hangs in 
the National (Jallery at Berlin, la; struck that painful chord 
that always remained his favourite. However different the 
suhje(!ts he hfis jniinted, a niorl)id note ]u;rvades them all. 

In Heinrich Zug(il (h. 1850), tlic Municli school possesses 
an animal ]Miinter who rivals the great Fnaichincn in 
original pow(T. Ludw’ig Dill (b. 1848), whom oiks must 
still count as “Da(!hauer,” in spite of his migration to 
Carlsriihe, had for some time past lM‘,cn famous as a ])ainttT 
of Venice, the lagoons and Chioggia, when the imj)ros- 
sionist movement became for him the start in gqioint of a 
new develoiiment. He strove for still brighttii* light, triisl 
to realize the most subtle shades of colour, and raistsl 
himself from a i>ainter of natural inii>ressionH to free and 
poetical lyricism. Arthur Langhammcr (b. 1855), Ijidwig 
Herterich, Leo Samborger (b. 1851), Hans v(»n Bartels 
(b. 1856), Wilhelm Keller- UeutlingcT (b. 1851), Beno 
Becker, Louis Corinth (b. 1858), Max Skivogt, are others 
that may be mentioned among the younger Munich artists. 

Fritz von Uhde (b. 1848) occupies a peculiar i»osition, 
as being the first to apijly the jirincijiles of natural ism 
to religious art. Immediately Ixifore him, l^luard von 
Gebhardt (b. 1838) had gone back to tluj angular stylo of 
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the old northern mantera, that of Kogcr van der Weyden 
and Albert Diiror, believing he could' d^aw the old Biblical 
events closer to present times by relating them in Luther’s 
language and representing them as taking place in tihe 
most powerful ei)och of German ecclesiastical history. 
Now that historical i>aintings had been dispossessed by 
modern and contemporary subjects, it followed also that 
scenes from the life of Christ had to be laid in modern 
times. “1 do not assert that only the commonplace 
occurrences of everyday life can 1)0 painted. If the 
historical jHist bo ]Miinted, it should be represented in 
human garb corresponding to the life we see about us, 
in the surroundings of our own country, peopled with the 
jHW)]}le moving liefore our very eyes, just as if the drama 
had only been enacted the previous evening.” Thus wrote 
Ihustien-Lepage in 1879, when creating his “Jeanne d’Arc,” 
and in this sense did Uhde paint. But besides the charm 
of feeling expressed in the subtlest hues, there is also the 
charm of the noble line. 

At the time when, in England, llossetti and Burne-Jones, 
and, in France, Puvis do Chavannes and Gustavo Moreau, 
stepped into the foreground, in Germany Feuerbach (1829- 
1880), Marees (1837-1887), Thoma (b. 1839), and Bocklin 
(1827-1901) were discovered. Feuerbach’s life w^is one 
series of privations and disap{)ointments. His “ Banquet 
of Plato,” “Song of Spring,’’ “Iphigenia” and “Pieta,” 
and his “ Medea ” and “ Battle of the Amazons,” met with 
but scant recognition on their apj)carance. To some they 
apjteared to lack sentiment, to others they were “not 
sutticiently German.” When ho died in Venice in 1880, 
ho had liccome a stranger to his conteniisjrarics. But 
posterity accorded him the laurel that his own ago had 
denied him. Just those |K)iut8 in his pictures to which 
exception had Ixjen taken during his lifetime, the great 
solemn restfuhiess of his colouring and the calm dignity 
of his contours, made him appear contemporary. 

Hans von Maries fulfilled a similar mission in the sphere 
of decorative art ; his, likewise, was a talent that w-as not 
discovered until afUsr his death. He is most in touch 
with Puvis do Chavannes. But the result was different 
Puvis was nu'ognized on his first api3earance. Marto 
never had a chance of revealing his real strength. He w^as 
only 28 years of age when he first wont to Home ; there, in 
1873, lie was commissioned to paint some pictures for the 
walls of the Zoological Station at Naples. After that time, 
nothing more was heard of him until 1891, when, four 
years after liis death, the works he had left lieliind him 
were exhibited and presented to the gallery of Stdileisslioim. 
The value of these works of art must not be sought in 
their technique. Tlio art of Puvis rests on a firm realistic 
foundation, but Maries had finished his studies of nature 
too pi*omaturely for the correctness of his drawing. In 
spite of this defect, they encourage as well as excite, owing 
to the princi]>le w’hich underlies them, and which they 
share in equal degree with those of Puvis. Like Puvis, 
Marees repudiated all illuminating efforts whereby forms 
might be brought into relief. He only retained w^hat was 
intrinsically essential, the large lines in nature, as w^ell as 
those of the human frame. 

Next to these artists stands Hans Thoma, like one of 
the great masters of Diirer’s time. In Maries and Feuer- 
bach’s works there is ilic solemn grandeur of the fresco ; 
in those of Thoma there is nothing of Southern loveliness, 
but something of the homeliness of the old German art of 
woodcut; nay, something philistine, rustic, patriarchal — 
the simplicity of heart and childlike innocence that entrance 
us in German folk-lore, in the jmintings of Moritz von 
Schwind (1804-1871) and Ludwig Richter (1803-1884). 
He had grown up at Bernau, a small village of the Black 
Forest Blossoming fruit-trees and silver brooks, green 
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meadows and solitary peasants’ cottages, silent valleys and 
warm summer evenings, grazing cattle and the cackle of the 
farmyard, all lived in his memory when he went to Weimar to 
study the painter’s art This pious faithfulness to the homo 
of his birth and touching affection for the scenes of his child- 
hood pervade all his art and are its leading feature. Even 
when depicting classical subjects, the mythological marvels 
of the ocean and centaurs, Thoma still remains the simple- 
hearted German, who, like Cranach, conceives antiquity as 
a romantic fairy tale, as tlie legendary period of chivalry. 

Whether it be correct to place Bocklin (r/.v.) in the same 
category with these painters, or whether he has a right to 
a separate place, posterity may decide. The great art of 
the old masters has weighed heavily upon the development 
of that of our own age. Even the idealists, who have been 
mentioned, trace their pedi^ee back to the old masters. 
However modern in concejition, they are to all intents and 
purposes “old” as regards the form they employed to 
express their modern ideas. Bocklin lias no ancestor in 
the history of art ; no stroke of his brush reminds us of a 
leader. No one can think of tracing him back to the 
Academy of Diisseldorf, to Lessing, or Schorner, as his 
first teacher. Even less can he be caUed an imitator of 
the old masters. Ilis works are the result of nature 
in her different aspects; they have not their origin in 
literary or historical suggestion. The catalogue of his con- 
ceptions, of landscape in varying moods, is inexhaustible. 
But landsca])e does not suffice to express his resources. 
Knights on the quest for adventure, Saracens storming 
flaming citadels, Tritons chasing the daughters of Neptune 
in the billowy waves; such were the subjects which 
appealed to him. He endowed all fanciful l)eings that 
people the atmosphere, that live in the trees, on lonely 
rocks, or that move and have their being in the slimy 
Ixittom of the sea, with body and soul, and placed a second 
world at the side of the world of actuality. Yet this 
universe of phantasy was too narrow for the master mind. 
If it be asked who created on the Continent of Europe 
the most fervid religious paintings of the 19th century; 
who alone exhausted the entire scale of sensations, from 
the placidity of reixiso to the sublimity of heroism, from the 
gayest laughter to tragedy ; who possessed the most solemn 
and most serious language of form and, at the same time, 
the greatest iioetry of colour — tlio name of Bocklin will 
most probably form the answer. 

These masters w^ere for their younger brethren the 
})ionoers into a new w^orld of art. It was momentous for 
the painter’s art that in Germany, no less than in England 
and France, a new movement at this time set in — the so- 
called “arts and crafts.” Hitherto the various branches 
of art had followed different courses. The most beautiful 
imintings were often hung in surroundings grievously 
lacking in taste. Now arose the ambition to make the 
room itself a work of art. The picture, as such, now 
no more stands in the foreground, but the different arts 
strive together to form a single piece of art. The picture 
is regarded as merely a decorative accessory. 

Among the younger i>ainters still to bo mentioned. Max 
Klinger (b. 1857) is jjerhaps the most brilliant. He had 
begun with the etching-needle, and by its aid gave us 
entire novels, crisp little dramas of everyday life. But 
this realism was only a preliminary phase enabling him to 
pass on to a great independent art of form. His great 
picture, “Christ in Olympus,” combines beauty of form 
with deep philosophical meaning. Ibsen in 1873, in his 
Emperor and Galilean^ talked of a “ third realm,” combin- 
ing heathen beauty with Christian profundity. Klinger’s 
“ Christ in Olympus ” strikes the beholder as the realization 
of this idea. Stuck (b. 1853) shares with him the Hellenic 
serenity of form, the classical simplicity. Apart from this, 
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his pictures are thoroughly diiSerent It might almost be 
said “ Klinger is the Nazarene who stepixxi into Olympus”; 
the thoughtful, deep son of the North who carries i^rofound 
physical problems into the beauty-loving Hellenic worshi]> 
of the senses. Stack’s art is, also, almost classical in its 
insensibility and petrified coldness. In his first jneture 
(1889), “The Guardian of Paradise,” he painted a slim 
wiry angel, who, like Donatello’s “St George,” in calm 
confidence and self-assurance jjoints the sword before him. 
And similar rigid figures, standing erect in steadiness — 
always portraits of himself — recur again and again in hLs 
works. Even hLs religious pictures — ^the “PioU” and 
“The Crucifixion” — are, in reality, antique. One would 
seek in vain in them for the piety of the old masters or 
the Germanic fervour of Uhde. Grand in style and line, 
firm, solemn, serious in arrangement, they are yet hard 
and cold in conception. 

Ludwig von Hoffmann (b. 1861) stands next to him, a 
gentle, dreamy German. In Stack’s work everything is 
strong and rugged : hero all is soft and round. There the 
massiveness of sculpture and stiff heraldic lines : here all 
dissolved into variegated fairy tales, glowing harmonies. 
However classical he may apixjar, yet it is only the 
old yearning of the Gcrmani for Hesperia — the song of 
Mignon — ^that rings throughout his works; the longing 
to emerge from the mist and the fog into the light, 
from the humdrum of everyday life into the remote 
fabulous world of fairydom, the longing to cscajie from 
sin and attain perfect innocence. 

There are numerous others deserving of mention besides 
those already discussed. Josef Sattler, Melchior L(ichter 
(b. 1871), and Otto Greiner (b. 1869), and likewise those 
who, such as von Berlepsch (b. 1852) and Otto Eckmaun 
(b. 1865), devoted their energies again to “ai>pliod art.” 

Soo R. MiTTHEii. Tlui Hi^ory of Modem Paiftthiy. Tioudon, 
ISO,*). — Kdnst/er^Lfxikou der Gegmwart in JbmjmjdUseJwn 
Skizgen. Loip/Jg, 1898. — Mrs i>K j.a MAZELikiiE. La, PrbUurc 
Allemandc au XIX* Hieck. Paris, 1900. (r. Mu.) 

Austri A-Hu N ar y. 

In Austria the influence of Makart (1840-1884) was 
predominant in the school of painting during the last 
quarter of the 19lh century. He jiersonified the classiwd 
expression of an epoch, when a long period of colour- 
blindness was followed by an intoxication of colour. Whilst 
l^iloty’s ambition stopped short at the presentation of 
correct historical pictures, his pupil, Makart, felt himself a 
real painter. He does not interpret either deep thought or 
historical events, nor does ho group his pictures together to 
suit the views of the art student. Ilis work is essentially 
that of a colourist. Whatever his subject may be, whether 
he depicts “The Plague in Plorence,” “The Nuj)tials of 
Caterina Cornaro,” “ The Triumphal Entry of Charles V.,” 
“The Bark of Cleopatra,” or “The Five Senses,” “The 
Chase of Diana,” or “The Chase of the Amazons,” his 
pictures are romances of brilliant dre.sses and human flesh. 
A few studies of the nude and sketches of colour, in which 
ho merely touched the notes that were to lie combined into 
chords, were the sole preliminaries he required for his 
historical paintings. Draperies, jewels, and voluptuous 
female forms, flowers, fruit, fishes, and marble — everything 
that is full of life and sensuous emotion, and shines and 
glitters, he heaps together into gorgeous still-life. And 
because by this picturesque sensuousness ho restored to 
Austrian art a long-lost national peculiarity, his appearance on 
the scene was as epoch-making as if some strong power had 
shifted the centre of gravity of all current views and ideas. 

In estimating Makart, however, we must not dwell on 
his pictures alone. He did more than merely paint — he 
lived them. Almost prematurely he dreamed the beautiful 
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dream which in later days came nearer realization, tliat no 
art can exist a|)art from life — that life itself must be made 
an art. His studio, not without reason, was called his 
most beautiful work of art. Whithersoever his travels led 
him— to Granada, Algiers, or Cairo — he matle extensive 
purchases, and refresh^ his eye with tlic luscious splendour 
of rich silks and the soft lustrous hues of velvets. He 
made collections of carved ivory and Egyptian mummies, 
Gobelins, armour and wea]K)ns, old chests, antique sculj»- 
ture, golden brocades with glittering embroideries, encrusted 
coverlets and the precious textures of the Etist, columns, 
pictures, trophies of all ages and all climes. He scattered 
money broadcast in striving to realize his dream of beauty 
— to pass one night, one hour, in the world of llubeus, so 
bright in colour, so princely in splendour. 

Uniting as he did these artistic qualities in his own 
lierson — not only lM3cause he was a painter, but because in 
no other besides did the groat yearning for msthetic culture 
find such ix>werful utterance — Makart exercised an influence 
in Austria far transcending the actual sphere of the jiai liter’s 
art. An intense fascination went forth from the little man 
with the black lieard and lienetrating glance. At that time 
Makart dominated not merely Viennese art, but likewise 
the whole cultured life of the capital. Not only the 
Makart hat and llui Makart bouquet made their pilgrimage 
through th(i world, he becaiiK'. also the motive power in 
all intellectual spheres. AVlien Charlotte Wolter acted 
Cleopatra or Messaliiia on the stage, she not only wore 
dresses specially sketched for her by Makart, but slie also 
spoke ill Makart’s style, just as Haiuerliug WTote in it. 
A veritabUs Makart fever, had, indeed, taken jKissession of 
Vienna. No other painter of tlie 19th century was so 
jKipular, the life of noms otlier was surrounded liy such 
])rincely 8umi>tuousness. The scene when, during the 
festivals of 1879, ho lu^wled the ])rocession of artists past 
the im]>erial box, mounted on a wliiti^ steed glittering with 
gold, the llubens hat with white feathers on his head, 
amiiist the boisU*rous acclamations of the iKipuloce, is 
unique in the modern history of art. It is the greatest 
homage that a Philistine century ev(*r offered an artist. 

The life of August von PetUuikofen (1821-1889), who 
should, after Makart, accounted the greatest Austrian 
}Kuntcr of the last (juarU;r of the 19th century, was j massed 
much more modestly and serenely. He had grown up on 
one of liis father’s estates in Gali(;ia, and had been a 
cavalry oftlcer before iKscoming a jiainter. His place in 
Austria is that of Menzel in Germany. With Petteukofen 
a new style ajqieared. Tin* representation of niodern sub- 
jects now lH>gan to bike the place of liistorical painting, 
w^hich luwl for so long a time been the ruling taste ; not 
in the sense of the old-fashioned genre pictun;, but in that 
of artistic refined painting. Here, again, the distinctive 
Austrian note can be easily recognized. Pettenkofen’s 
jieople are lazy, and yawn. All is contemplative and 
jieaceful, full of dreamy, sleepy repose. 

But neither Petteukofen nor Makart has found followers. 
The great movement which, originating w-itli Manet, took 
jilace in other centnis of art, passed Austria by without 
leaving a trace. Hans Canon (b. 1829), who in his juctuivs 
transiiorted the characters of the “ Griinderzeit ” to Venice 
of bygone days, and rcproduct)d them as Vem^tian nobles 
and ladies of quality, is also a painter of note. S(» like- 
wise is Rudolf Alt (b. 1812), still activ\^ with the brush in 
1902, a refined painter in water-ciolours, M’ho reproduces 
the beauties of Old Vienna in his subtle are.hitectural 
sketches. Leopold Karl Muller (1831-1892), who had 
lived in Cairo with Makart, found his spluTc of art in tlie 
variegated world of the Nile, and his ethnographical 
exactness, combined with his delicate colouring, mach* him 
for a long while much in request as a jiainter of Oriental 
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scenes, and a popular illustrator of Egyi>tological works. 
Emil Schindler was a great landscape ])ainter, who often 
rose from faithful interpretation of nature to an almost 
heroic height. Heinrich von Angeli (b. 1840), again, fur- 
nished — as he continued to do — the European Courts with 
his representative jdctures, combining refined conception 
with smooth elegant technique. These are the only artists 
who during the 'eighties rose above local mediocrity. After 
Makart died in 1884, the sun of Austrian art seemed to 
have set. Stagnation reigned supremo. 

Only since the ‘‘Secession” from the old Society of 
Artists (KunHtler<jenos8enfictuift\ which tf)ok ])lace in 1896, 
lias the fornii-T artistic life recommenced in Vienna. Theodor 
von Hiirmann, long domiciled in Paris, was the gifted 
initiator of the new movement, and succeeded in rousing 
a storm of discontent among the rising school of Viennese 
artists. They found a literary champion in their hero’s 
father, w'ho pleaded in eloquent language for a new 
Austrian culture. In November 1898 the Secessionists 
opened their first exhibition in a building erected by Josef 
Cilbriick on the Wienerzoil. At first the imjiortance of 
these exhibitions lay almost exclusively in the fact that 
the Viennese were thus given an opportunity of making 
aA.*quaintanco with the famous fonugn masters, Puvls 
de Chavannos, Segantiui, Bosnard, Brangwyn, Meunier, 
Khnopff, Henri Martin, Vischer, who liad until then been 
practically unknown in Austria, so that the jmblic only 
then realized the inferiority of their countrymen’s artistic 
work. Thus while acquainting the Viennese ])ublic wuth the 
strivings of Jiuroiiean art, the Secession endeavoured at the 
same time to produce, in rivalry with foreigners, works 
of equal artistic merit. Leading foreign masters now 
joined the movement, and Vienna, which had so long stocnl 
aside, through inability to l>o rojiroscntcd worthily at inttir- 
national exhibitions, became once more a factor in contem- 
IKirary European art. 

Among the i>aiiiters of the Secession, Gustav Klimt pos- 
sesses, porha]»8, the most powerful original talent. Refined 
l»ortraits, subtle landsca^Kis, and decorative lectures, jiainted 
for the Tumba Palace and for the Vienna Hof Museum, 
first brought his name before the world. But he became 
famous in consequeuco of the controversy w'hich arose 
around his picture, “ Philosoj)hy.” He had been com- 
missioned to j)aint the large ceiling piece for the “Aula” 
of the Vienna University, and instead of selecting a 
classical subject ho essayed an indei)eiidcnt work. The 
hciivcns ojien ; golden and silvery stars twinkle ; sparks of 
light gitsam ; masses of green cloud and vapour form 
clusters; naked human forms fioat about; a fiery head, 
crowned wuth laurel, gazes on the scone with large, serious 
eyes. Science climbs down to the sources of Truth : yet 
Truth always remains the inscrutable Sphinx. Klimt 
jMiid the i)enalty of liis bold originality by his work 
remaining dark and incomprehensible to most jieople. It 
has, notwithstanding, a historical importance for Austria 
corresponding to that which similar works of Besnard have 
for Franc(\ It embodies the first attempt to place monu- 
mental painting uj)oii a purely colouristic basis, and to 

portray aWogorical subjects as ]>ure vWvms ol colour. Xiter 
J\/iint, Joaof (b. 1S64) ia deaorving of notice. 

Ho is the true painter of Viennese life. On his first 
appearance his art was centred in his native place, and was 
strong in local colour, which was lacking in refinement. 
To acquire subtlety, he studied the great foreign masters 
and became a clever juggler with the brush, showing as 
much dexterity as any of them. Yet this virtuosity 
meant, in his case, only a good schooling, which should 
enable him to return with improved means to those sub- 
jects best suited to his talent. His works are artistic, but 
at the same time distinctly local 


Carl Moll (b. 1861) understands how to render with 
equal skill the play of light in a room and tliat of the 
sunbeams upon the fresh green grass. The rural pictures 
of Rist produce a fresh, cool, and sunny effect upon the 
eye ; like a refreshing draught from a cool mountain 
spring — a piece of Norway on Austrian soil Zcttel’s 
landscapes are almost too markedly Swiss in colour and 
conception. Julius von Kollmann worked a long time in 
Paris and London, and acquired, in intercourse with the 
great foreign painters — notably Carriere and Watts — an 
exquisitely refined taste, an almost hypersesthctical sense 
for discreetly toned-down colour, and for the music of 
the line. In Friedrich Kcinig, M. von Schw'indt’s romantic 
vein is revived. Even the simplest scenes from nature 
appear under his hand as enclianted groves whisi)ering 
secrets. Everything is true and, at the same time, dreamy 
and mysterious. The mythical beings of old German 
legends — dragons and enchanted princesses — jnscr through 
the forest thicket. Ernst Nowak (b. 1851), compared with 
him, is a sturdy painter, who know^s his business w^ell. 
He sings no delicate lyric. When one stands close by, his 
pictures ajqjear like masonry — like reliefs. Seen from a 
distance, the blotches of colour unite into large powerful 
forms. Bernatzik understands how to interpret with great 
subtlety twilight moods — moonshine struggling with the 
light of street lam]is, or with the dawn. Ticky followed 
Henri Martin in painting solemn forest pictures. Fer- 
dinand Andre leans t-owaids the austere power of Millet. 
Ho tells us in his work of labour in the fields, of bronzed 
faces and hands callous with toil ; and especially must his 
charcoal drawings bo mentioned, in which the colour over- 
lays the forms like light vapour, and wdiicli, small as they 
are, have a sculptural effe(it. Auchentelier— knowm for 
Ids female studies — and Hiinisch and Otto Friedrich 
(b. 1862), refined and subtle as landscajte painters, must 
also be mentioned. 

In rivalry with the Secession, the “ Kimstlergenossen- 
schaft” has taken a fresh upward flight. Among figure 
]»ainter8, Doing, Goltz (b. 1857), Hirschl, and Veith are 
conspicuous; but still greater fascination is exercised by 
landscaiH) jiainters such as Amesadan, Charlcmont, *fcc., 
wdiose works show Austrian art in its most amiable 
as^HJCt. Apart from Austrians j)rojwr, tlicre are also 
representatives of the other nationalities w^hich compose 
“the monarcliy of many tongues.” Bohemia takes the 
le^id with a celebrity of European reputation — Gabriel 
Max (b. 1840), who, although of Piloty’s school and resid- 
ing in Munich, has never re 2 )udiatcd liis Bohemian origin. 
The days of his youth were passed in Prague ; and Prague, 
the mediaeval, with its narrow winding alleys, is the most 
mysterious of all Austrian cities, enveloped in the breath 
of old memories and bygone legends. From this soil 
Max drew the mysterious fragrance that characterizes his 
pictures. His earliest work, the “ Female Martyr on the 
Cross ” (1867), struck that sweetly painful, half-tormenting, 
half-enchanting keynote that has since remained distinct- 
ively his. Commonplace historical painting received at 
Max^s hands an entirely new nuance. The moThidness oi 
tlie mortuary and the lunatic asylum, interspersed with 
spectres — something perverse, unnatumi, and heartrending, 
— ^this is the true note of his art. His martyrs are never 
men — only delicate girls and heli>less women. His colour- 
ing corresponds to his subjects. The sensations his 
pictures produce are akin to those which the sight of a 
beautiful girl Ijdng in a mortuary, or tho prison scone in 
Fa/ust enacted in real life, might be expected to excite. 
He even applies the results of hypnotism and spiritualism 
to Biblical characters. In many of his pictures refinement 
in the selection of effects is missing. By over-production 
Max has himself vulgarized his art. Yet, despite his 
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manner of depicting the mysteries of the realms of 
shadows, and tho intrusion of the spirit- world into realism, 
ho remains a modern master. A new province — tho 
spectral — was opened up by him to art. 

Ilaus Schwaiger is tho real raconteur of Bohemian 
legends. He, likewise, psscd his youth in a small 
Bohemian village, over which old memories still brooded. 
In Hradec, places upon which the gallows had stood were 
still pointed out. The lonely corridors and passages of 
tho ruined castle were haunted by the shades of its old 
possessors. This is the mood that led Schwaiger to 
legend-painting. But underlying his fairy tales there 
are the gallows or the alcliemy of Faust. The landscajH) 
with its gloomy skies, the wooden huts, turrets, dwarfed 
trees — such are ever the accomimnimeiits of his figures. 

Of the younger generation of piiinters, Emil Orlick 
(b. 1870) seems to be tho most versatile. Having acquired 
tocjhniquo in Paris and Munich, lie practically discovered 
Old Prague to the world of art. The dark little alleys of 
the ancient town, swarming with life compressed within 
their narrow compas.s, fascinated him. In order to retain 
and conve^y all the impressions that crowtled in upon him 
in such superabundant plenitude, he learned how to usii 
tho knife of the wood-carver, the needle of th('. etclicr, and 
the pencil of the lithographer. His studio more resembles 
the workshop of a printer than the atelier of a painter. 
In the field of lithography he has attained remarkable 
results. Orlick has also made his own everything that 
can be learned from the Japanese. Besides those masters, 
Albert Hynais, tho creator of di‘corativo pictures, almost 
Parisian in conception, must be mentioned. The landsca|)e 
jiainttM’s Wickenor, Jansa, Slavicck, and Hudecek relate, 
in gentle melancholy tones of colour, the atmosphere and 
solitude of the wide jilains of Bohemia. 

In Poland, painting has its home at Cracow. Down to 
the year 1893 Johann Matejko was living there, in tho 
<;apacity of director of tho Academy. His ])ictures are 
remarkable for their originality and almost brutal force, 
and differ very widely from the conventional prodiicitions 
of historical painters. At the close of the 19th century 
Axentowicz, Olga Hqjnanska, Mehoffer, Stanislawski, and 
Wyotkowski attracted attention. Although ay^jiarently lay- 
ing much less stress on their Polish nationality than their 
Bussian countrymen, their works proclaim the soul of tho 
Polish nation, with its chivalrous gallantry and mute re- 
signed grief, in a much ymrer form. 

Hungary in the spring of 1899 lost him whom it 
revered as the greatest of its jiainters — Michael Munkaesy. 
Long before his death his bru.sh had become idle. To the 
younger generation, which seeks different aims, his name 
has become almost synonymous with a wrongly-itonceivcd 
old-mastorly coloration, and with sensation }Miinting and 
hollowness. “Tho Last Day of tho Condemned Prisoner,'’ 
his first youthful y^icture, contixinod the programme of his 
art. Then came “The Last Moments of Mozart,” and 
“Milton dictating Paradise These titles summon 

up Vioforo our eyes a period of all that is false in eclectic 
art, dominated by Delarochc and Piloty. Even the sinqih^ 
subjects of tho Gospel were treated by Munkaesy in 
Piloty’s meretricious stylo. “ Christ before Pilate,” “ Ecce 
Homo,” “ The Crucifixion ” — all these are gala rc])rc.scnta- 
tions, costume get-up, and, to tliat extent, a pious lie. 
But when wo condemn the faults of his jKiriod, his jKjr- 
sonal merit must not be forgotten. When ho first came 
to the fore, ostentation of feeling was the fashion. 
Munkaesy is, in this res])ect, tho genuine son of tho 
period. He was not one of those who are strong enough 
to swim against tho stream. Instead of raising others 
to his level, he descended to theirs. But he has the 
merit of having painted spectacular scenes, such as the 
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period demanded, with genuine artistic yiower. Like 
llahl, Ribot, Roybet, and Makart, he was a mntre-jDeintre, 
a lioru genius with the brush. Von Uhde and Liebcrmarm 
were disciples of his school. And if these two ]>ainters 
have left that yx^riod behind them, and if indeyieiidcnt 
natural sight has followed uyxm the imitation of tlie old 
masters, it is Munkaesy who enabled them to take the 
leayj. (n. mk) 

Italy. 

ModiTn I telly has y)roduced one artist who towers over 
all tho others, Giovanni Segantini (y.v.). Segantini owes 
as little to his y)eriod of study in Milan as Millet did to 
his sojourn at Dolaroche's school. Both derived from 
their teachers a t;omy)lote mastery of techniiyue, and as 
soon as they were in jiossession of all the aids to art, they 
disc!ard(‘d them in order to begin afnjsh. Each yiaintod 
what he had y)aintod as a youth. They dwelt far from 
the busy world — Millet in Barbizon, Segantini at Val 
d’Albola, 5000 feet above the sea-level. They arcs eijually 
closely allied in art. Millet, who rejected all the artifice 
cf embellishment and yierceivcd only beauty in things as 
they are, learned to see in the human body a heroic 
grandeur, in the movements of yjeasants a maji'stic rhythm, 
which none before him had discovered. Although rayire- 
senting jieasants, his works resemble sacr(‘.d j)ictures, so 
grand are they in their sublime, solemn siin])licity. The 
same is true of Segantini’s works. Jjike Millet, he found 
Ids vocation in observing the life of yioor, humble y»eoy)le, and 
the rough grandeur of natures, at all seasons ami all liours. 
As there is in Millet’s, so also is there in Segantini’s work 
a yirimitive, almost classical, simplicity of execution corre- 
sponding to the siiny>licil.y of the subjects tn^ated. His 
jdcturcs, willi tlun’r cold silvery colouring, remind us of 
the wax-yiainting of old times and of the mosaic style of 
tile Middle Ages. I’hey are made up of small scintillating 
strokes; they are stony and look hard lik<». steel. ’J’his 
t(*chni(jm idono, which touches in jirinciyile but not in 
effect, that of tho till istes^ yiorinitted of his rendering 

what he wished to render, the stony crags of Alpini'. 
scenery, the thin scintillating air, the firm stoel-like 
outlines. Finally, ho ymssod from realistic subjects to 
thouglitful, Biblical, and symlKilical works. His “An- 
nunciation,” the “ Diviru': Youth,” and the “ Massacre of the 
Innocents” were jiroducts of an art that had abandoned 
the firm ground of naturalism and aimed at comjuering 
suyiernatural worlds. This now aim he was unabhj 
to realize. ITo left the “ Panorama of tin* Ihigadine,” 
inttnidod for the Paris Exhibition, in an utilinished state 
behind him. He died in his 42nd year, his head full of 
plans for tho future. Modern Italy lost in him its greatest 
artist, and tho history of art one of the rare geniuses. 

Few words will suffice for the other Italian ]»ainters. 
The soil that had yielded down to Ticjiolo’s days such an 
abundant harvest was a]»j>arently in need of rest iluriug 
the 19th century. At the Paris Exhibition of 18(17 About 
called Italy “tlio tomb of art,” and indeed until (inile 
re(!cnt times Italian painting has had *the character ol 
mere ])retty saleable goods. Francesco Vinea, Tito Conti, 
and Frederigo Andreotti ]>aintcKl.with tireless activity sleek 
dra]i*‘ry ]>icturos, with Renaissance lords aii<l smiling 
Rcuaksance ladies in them. A])art from such subjects, 
the comic, gtmre, or anecdote ruled the fashion — somewhat 
coarse in colour and of a mtTrier tendency than is suitable 
for pictures of good tiste. It was not until nearly the end 
of the 19th century that there was an increase in the num- 
ber of jminters who aim at real achievement. At the Paris 
Exhibition of 1900 only Detti’s “Chest” and SignorinPs 
“ Cardinal ” pictures reminded one of the comedy subjects 
formerly in vogue. The younger masters employ neither 
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“ drapery-mummeries ” nor spicy anecdote. They paint the 
Italian country people with refined artistic discernment, 
though scarcely with the naturalism of Northem nations. 
Apparently the calm, serious, ascetic, austere art initiated 
by Millet is foreign to the nature of this volatile, colour- 
loving people. Southern fire and delight in brilliant hues 
are especially characteristic of the Neajwlitans, A tangle 
of baldacchinos, priests and choir boys, jieasants making 
obeisance and kneeling during the passing of the Host, 
weddings, horse-races, and country festivals, cverytMng 
sparkling with colour and glowing in Neapolitan simlight 

sudli lire the contents of Paolo Michotti’s, Vincenzo 

CJapri’s, and Edoardo Dalbono’s pictures. But Michotti, 
from being an adherent of this glittering art, has found his 
way to the monumental style. The Venetians acknowledge 
and lioncmr as their leader Giacomo Favretto, who died 
very young. He painted drai^ery pictures like most artists 
of the V‘ightic8, but they were never lackadaisical, never 
commonplace. The Venice of Canaletto and Goldoni, the 
magic city surrounded by the glamour of bygone splendour, 
rose again under Favretto’s hands to fairyliko radiance. 

The older masters, Signorini, Tito Tommasi, Dali ’oca 
Branca, who depict the Piedmonttjsc landscaj^e, the light 
on the lagoons, and the colour charm of Venetian streets 
with so refined a touch, have numerous followers, whoso 
pictures likewise testify to the seriousness that again took 
jM^ssession of Italian jmntors after a long jk^IckI of purely 
commercial artistic industry. Side by side with these 
native Italians two others must be mentioned, who occupy 
an important place as interpreters of Parisian elegancje and 
French art-history. Giuseppe do Nittis (bom in Naples ; 
died in Paris 1884) was ])rincipally known by his repre- 
sentations of French 8trc50t life. The figures that enlivened 
his }»icturos were as full of charm as his rendering of 
atmospheric effects was refined. Giovanni Boldini, a Fer- 
rareso living in Paris, also painted street scenes, full of 
throbbing life. But ho excelled, besides, as a j)ortrait- 
painter of ladies and children. He realized the aim of 
the Parisian Impressionists, which was to render life, and 
not incirely mute repose. He understood in a masterly 
fashion how to cabdi the rajad movement of the head, 
the fleetest expression, the sparkling of the eye, a pretty 
gesture. From his jiictures posterity will learn as much 
about tho sensuous life of the 19tli century as Greuze 
has told us about that of tho 18th. 

Among those who have been the leaders of modern 
Italian art, not already mentioned, are Domenico Morelli, 
Giovanni Costa, landscaixj painter; Sartorio, an Italian 
Pre-llaphaelite ; Pasini, painter of tho East ; Muzzioli, a 
follower of Alma-Tadema; Barabino, historic4il jminter; 
and most striking and original of all, Monticolli, whose 
glow of colours Wiis often obtained, not only by imlette- 
knifo ])ainting, but by squeezing the colour straight from 
tho tubes on to the canvas. 

See Ashton 11. ‘Wii.LAiin. lliHtory of Modem Italian Art, 
London, 1898. (k. mr.) 

. Spain and Poutugal. 

Modern Spanish jminting began with Mariano Fortuny 
{q»v,)y who, dying as long Ago as 1874, nevertheless left his 
mark even on the following generation of artists. During 
his residence in Paris in 1866 he had been strongly in- 
fluenced by Meissonier, and subsequently selected similar 
subjects — scenes in 18th-century costume. In Fortuny, 
however, the French painter’s elal)orate finish is associated 
with something more intense and vivid, indicative of tho 
southern Latin temperament. He collected in his studio 
in Rome the most artistic examples of mediaeval industry. 
Tlie objects among which he lived ho also painted with 
incisive spirit as a setting for elegant figures from tho 
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world of Watteau and of Qoya, which are thrown into his 
pictures with amazing dash and sparkle ; and this love of 
dazzling kaleidoscopic variety has animated his successors. 
Academic teaching tries to encourage historical painting. 
Hence, since tho ’seventies, the chief paintings produced 
in Spain have been huge historical works, which have 
made the round of European exhibitions and then been 
collected in the Gallery of Modern Art at hfadrid. There 
maybe seen “Tho Mad Queen Juana,” by Pradilla; “The 
Conversion of the Duke of Gandia,” by Moreno Carl)oncro ; 
“The Bell of Huesca,” by Casado; “The Last Day of 
Numantia,” by Vera ; “ Ines de Castro,” by Cabello. 

It is possible, of course, to discern in the love of the 
horrible displayed in those pictures an element of the 
national character, for in the land of bull-fights even 
painting turns to murder and sudden death, poison and the 
rope. However, at least we must admit the great power 
revealed, and recognize the audacious colouring. But in 
point of fact these works are only variants on those 
executed in Franco from tho time of Dolarocho to Jean 
Paul Laurens, and toll their story in tho style that was 
current in Parisian studios in the ’sixties. What is called 
the national garb of Spain is mainly the cast-off fashion 
of Paris. After all this magniloquent w’ork Fortuny’s 
rococo became the rage. The same painters who had 
produced tho great historical pictures were now content 
to take iij> a brilliant and dazzling miniature style ; either, 
like Fortuny himself, using small and motley figures in 
baroque subjects, or adapting the modern national life of 
Spain to the rococo style. 

Here again wo observe the acrobatic dexterity with 
which tlic painters, Pradilla especially, use the brusli. 
But here again there is nothing essentially new — only a 
repetition of what Fortuny had already done tw’enty years 
before. Tho Si>anish school, therefore, presented a very 
old-fashioned aspect at the Paris Exhibition of 1900. 
The pictures shown there were mostly wild or emotional. 
Bedouins fighting, an antique quadriga flying past, the 
inhabitants of I’ompeii hastily endeavouring to escape 
from the lava torrent, Don Quixote’s Bosiuantc hanging 
to the sail of tho windmill, and tho terrors of the Day of 
Judgment were tho subjects ; Alvarez Dumont, Bcnlliure y 
Gil, Ulpiano Checa, Manuel Ramirez Ibanez, and Morena 
Carbonero were the painters. Among the huge canvases, 
a number of small jjictures, things of no importance, w^ere 
scattered, which showed only a genre-like wit. Spain is 
a somewhat barren land in modern art. There painting, 
although active, is blind to life and to the treasures 
of art which lie unheeded in the road. Only one artist, 
Agrasot, during the ’seventies painted pictures of Spanish 
low life of great sincerity; and much later two young 
iwiinters ap;)earcd who energetically threw themselves into 
tho modern movement. One was Sorolla y Bastida, by 
whom there is a large fishing picture in the Luxembourg, 
which in its stem gravity might be the w ork of a Northern 
painter; the other was Ignacio Zuloaga, in whom Goya 
seems to live again. Old women, girls of the people, 
and cocottes especially, he has painted with admirable 
spirit and with breadth, Spain, which has taken so 
little part in the great movement since Manet’s time, 
only repeating in old-fashioned guise things which are 
falsely regarded as national, seems at last to possess in 
Zuloaga an artist at once modern and genuinely national. 

Portugal took an almost lower place in the Paris Ex- 
hibition. For whereas the historical Spanish school has 
endeavoured to be modem to some extent, at least in 
colour, the Portuguese cling to the blue-plush and red- 
velvet splendours of Delaroche in all their crudity. Weak 
pictures of monks and of visions are produced in numbers, 
together with genre pictures depicting the popular life 
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of Portugal, spiced to the taste of the tourist. There 
are the younger men who aim at availing themselves 
of the efforts of the open-air iminters; but even as 
followers of the Parisians they only say now what the 
French were saying long years ago through Basticn>Le{)agc, 
Puvis de Chavannes, and Adrien Dumont. There is always 
a Frenchman behind the Portuguese, who guides his brush 
and sets his model. The only painter formed in the school 
is Carlos Eeis, whose vast canvas “ Sunset ” has much in 
common with the first huge peasant pictures painted in 
Germany by Count Kalckreuth. One jiainter there is, 
however, who is quite indejxjndent and wholly Portuguese, 
a worthy successor of the great old masters of his native 
land, and this is Columbano, whose portraits of actors 
have a spark of the genius which inspired the works of 
Velasquez and Goya. (n. mr.) 

Denmabk. 

Denmark resembles Holland in this : that in both, 
nature presents little luxury of emphasized colour or 
accentuated majesty of form. Broad fiats are everywhere 
to be seen — vague, almost indefinable, in outline. Danish 
art is as demure and staid as the Danish landsca^x). As 
in Holland, the ])ainters make no bold exi^eriments, 
attempt no ]>rotentiou8 subjects, no rich colouring, nothing 
sportive or light. Like the Dutch, the Danes are some- 
what sluggishly tranquil, loving dim twilight and the 
swirling mist. But Denmark is a leaner land than 
Holland, less moist and more thinly inhabited, so that its 
art lacks the comfortable self-satisfied character of Dutch 
art. It betrays rather a tremulous longing, a pleasing 
melancholy and delight in dreams, a trembling dimd 
of contact with coarse and stern reality. It was only 
for a time, early in the ’seventies, that a touch of costno- 
2 X)litanism affected Danish art. The phase of grandiose 
historical painting and anecdotic genre was experienced 
there, as in every other country. In Karl Bloch (b. 1834), 
Denmark had a historical i)aiiitcr in some resjjects jjarallel 
with the German Hloty; in Axel Hoisted (b. 1847), a 
genre painter reminding us of Ludwig Knaus. The two 
artists Tjaurits Tuxen (b. 1853) and Peter Kroycr (b. 1851), 
who are most nearly allied to Manet and Bastien-Lepage, 
have a sort of elegance that is almost Parisian. Kroyer, 
especially, has bold inventiveness and amazing skill. 
Ojien-air effects and twilight moods, the glare of sunshine 
and artificial light, he has (lainted with equal mastery. In 
portraiture, too, he stands alone. The two largo jiictures 
in which he recorded a “ Meeting of the Committee of the 
Copenhagen Exhibition, 1887,” and a “ Meeting of the 
Copenhagen Academy of Sciences,” are modern ivorks 
which in |K>wer of expression may almost compare with 
those of Frans Hals. Such versatility and facile elegance 
are to be found in no other Danish painter. At the period 
of historic painting it was significant that next to Bloch, 
the cosmoiK)litan, came Kristian Zahrtmann (b. 1843), 
who jiainted scenes from the life of Eleonora Christina, 
a Danish heroine (daughter of Christian IV.), wuth the 
utmost simplicity, and without any emotional or theatrical 
imthos. This touching feeling for home and country is 
the keynote of Danish art. The Dane has now no senti- 
ment but that of home; his country, once so powerful, 
has become but a small one, and has lost its ])olitical im- 
portance. Hence he clings to the little that is left to him 
with melancholy tenderness. Viggo Johansen (b. 1851), 
with his gentle dreaminess, is the best representative of 
modern llanish home-life. He shows us dark sitting- 
rooms, where a quiet party has met around the tea-table. 
“ An Evening at Home,” “ The Christmas Tree,” “ Grand- 
mother’s Birthday,” are typical subjects, and all have 
the same fresh and fragrant charm. He is also one of 
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the best Danish landscape painters. The silvery atino- 
s])hero and sad, mysterious stillness of the island-realm 
rest on Johansen’s jnetures. Not loss satisfactory in their 
little world are the rest : Holsoe (b. 1860), Lauritz King 
(b. 1854), Haslund, Syberg (b. 1862), Irminger (b. 1850), 
and listed paint the ^ileasant life of Coijeuhagcn. In 
Skagen, a fishing town at the extreme end of Jutland, 
wo find painters of sea life: Michael Ancher (b. 1849), 
Anna Ancher (b. 1859), and C. Lochor (b. 1851). The 
landscape i)ainter8 Viggo Pedersen (b. 1854), Philipsen 
(b. 1840), Julius Paulsen (b. 1860), Johan Rohde (b. 1850) 
have made tlicur home in the villages round Coix^nhagen. 
Each has his own individuality and sees nature with his 
own eyes, and yet in all wo find the same solier tone, the 
same gentle, tearful melancholy. The new Idealism has, 
however, been discernible in Denmark. Joakim Skov- 
gaard (b. 1856), with his “Christ among the Dead” and 
“ Pool of Bothesda,” is trying U) endow Denmark with a 
monumental t 3 q)e of art. Harald Slott-Moller (b. 1864) and 
J. F. Willumsen (b. 1863) affect a highly symlK)lical style. 
But even more than these iiainters, who aim at repro- 
ducing ancient folk-tales through the medium of in<^(lern 
mysticism, two others claim our attention, by the infusion 
iuto the old tradition of a very modern view of beauty 
ai)proaching that of Whistler and of Carriijrc : one is 
Ejnar Nielsen, whose jiortraits have a iieculiar, refined 
strain of gentle Danish melancholy; the other, V. Ham- 
nicrshoj, who has an exquisite seiisi^ of tone, and paints 
the magical effect of light in half-darkened rooms. Among 
the more noteworthy jiortrait painttirs, Aug. Jerndorff and 
Otto Bache should be included; and among the more 
decorative artists, Ta Fnilich. Hans Tegner is the greatest 
illustrator of the day. (r. mb.) 

Sweden. 

There is as great a difference lietween Danish and Swedish 
art as between Cojienhagen and Stockholm. Cojicnhagen 
is a honu4y provincial town, and life is confined to home 
circles. In Stockholm wo find the whirl of life and all the 
elegance of a caiiital. It has been styled the Paris of the 
North, and its art also wears this cosmopolitan as 2 )ect. 
Diisseldorf, where in the ’sixties most painters studied 
their art, appeared to latter-day artists Uyo i»rovin(;ial. 
Municli and, to a still greater extent, Paris Iwcamo 
their “Alma Mater.” Salmson (1843-1894) and Hagborg 
(b. 1852), who were first initiated into naturalism in Paris, 
adojited this city for a domicile. They luiint the fishermt'ii 
of Brittany and the jxjasants of Picardy ; anti even when 
apjiarcntly interpreting Sweden, they only clothe their 
Parisian models in a Swedish garb. Those who r(*turned 
to Stockholm turned their I^arisian art into a Swedish art, 
but they have remained (josmoiiolitan until this day. 
Whilst there is something prosy and homely about Danish 
art, that of Sweden disjilays nervous elegancii and cosmo- 
politan iwlish. Simj>li(uty is in her eyt*s humdrum ; she 
prefers light and brilliant notes. Th(u*ii, a naturalness and 
simplicity allow us to forget the difficulties of tin; brush : 
hero, wo chiefly receive the impression of a ch^vtuly solved 
Iiroblein. There, tlic greatest moderation in colour, a soft 
all-jx^rvading grey : here, a cunning play with delicate 
tones and gradations — a striving to render llie most difii 
cult effects of light wdth obedient hand. Tliis leiideney is 
particularly marked in the case of the; JandscajM! |«iint<*rs : 
Per Ekstrdm (b. 1844), Niels Kreugcr (b. 1858), Karl Xf)nl- 
strdm (b. 1865), Prince Eugen (of Sweden, b. 1855), Axel 
SjdWg Wallander (b. 1862), and Walilberg (b. 1864). 
Nature in Sweden has not the idyllic softness, the veiled 
elegiac character, it displays in Denmark. It is more 
coquettish, southern, and French, and the painters regard 
it also witli French eyes. 


SCHOOLS OF PAINTING 



456 

Afl a painter of animals, Bruno Liljefors (b. 1860) creat^ 
a sensation by his surprising pictures. Whatever his 
subjects — qutiils, capercailzies, dogs, hares, magpies, or 
thrushes — ^he has caught tlic fleetest motions and the most 
transitory effects of light with the cleverness of a J apanese. 
With this exception, the Swedish painters cannot be 
classified according to “subjects.” They are “virtuosi,” 
calling every technical aspect of art their own — as well in 
fresco as in jjortrait imnting. Oscar Bjdrek (b. 1860), 
Ernst Josephson (b. 1851), Georg Pauli (b. 1856), Kichard 
liergh (b. 1858), Hanna Hirsch (now Pauli, b. 1864), are tlie 
l)est-known names. Carl Larsson’s (b. 1863) decorative 
iwatix. fascinate by their easy lightness and coquettish grace 
of execution. Ander Zorn (b. 1860), with his dazzling 
virtuosity, is as ty[)ical of Swedish as the prosaic sim- 
plicity of Johansen is of Danish art. His marine pictures, 
with their undulating waves and naked forms bathed in 
light, belong to the most surprising examples of the clever- 
ness wuth which modern art can stereotyi)o quivering 
motions ; and the same boldness in handling his subjects, 
which triumplis over difficulties, makes his “ interiors,” his 
p(3rtraits and etchings, objects of admiration to every 
painter’s eye. In his “ Dance before the Window ” all is 
vivacity and motion. His iK)rtrait of a “ Peasant Woman ” 
is a powerful harmony of sparkling yellow-red tones of 
colour. Besitkis these ohlcr masters who cleave to the 
most dazzling light (iffects, there an? the younger artists of 
the school of Carl liarsson, who asj)ire more to decorative 
effects on a grander scale. Gustav Fjalstad (b. 1868) ex- 
hibited a picture in the Paris Exhibition of 1 900 that stood 
out like mosaic among its surroundings. And groat similar- 
ity ill method has TTermann Normann, who, as a landsca|H} 
painter, also imitates the classic styles (ii. mu) 

Noewav. 

We enter a new world when in picture galleries we jmss 
to the Norwegian from the Swedish section. Prom the 
great city wo are transported to nature, solemn and solitary, 
into a land of silemie, whore a rude, s|>arse jKipulation, a 
race of fis)u;rmcn, snatches a scanty sustenance from the 
sea. The Norwegians also contributed for a time to the 
international market in w'orks of art. They sent mainly 
genre pictures telling of the maimers and customs of their 
country, or laiuls<!a|)Os depicting the phenomena of Northern 
scenery. Adolf Tidemand (1814-1876) introduced his 
countrymen — the iieasants and fishermen of the Northern 
coast — to the EurojKiau jmblic. We are introduced to 
Norwegian Christmas customs, accomjiany the Norse- 
man on his nocturnal fishing expeditious, join the “ Brudo- 
faerd ” aiiross tlie Hardanger fjord, sit as disciples at the 
feet of the Norwegian sacristan. Ferdinand Fagerlin 
(b. 1825) and Hans Dahl are two other painters who, 
^ucatod at Duaseldorf and settled in Germany, introduced 
the style of Knaus and Vautier to Norwegian art circles. 
Knud Badde (1808-1879), Hans Glide (b, 1825), Niels 
Bjdrnaen Mdllcr, Morteii-Muller (b. 1828), Ludvig Munthe 
(1843-1896),. and AdtisUm Normann (b. 1848) are known 
as excellent landsca^ic })ainters, who have faithfully 
portfayed the majestic mountain scenery and black pine 
forests of their native land, the clifts that enclose the 
fjords, and the s})arkling suowfields of the land of the mid- 
night sun. But the time when actuality had to be well 
seasoned, and every picture was bound to have a spice of 
genre or the attniction of something out of the common 
to make it palatable, is past and gone. As early as the 
’sixties Bjornson was president of a Norwegian society which 
made it its chief business to wage war against the shallow 
conventionalities of the Diisseldorf school. Ibsen was vice- 
president. In the works of the more modern artists there 
is not a single trace of Diisseldorf influence. Especially in 
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the ’eighties, when naturalism was at its zenith, we And the 
Norwegians its boldest devotees. They portrayed life as 
they found it, without embellishment ; they did not trouble 
about plastic elegance, but painted the land of their home 
and its people in a direct, rough-hewn style. Like the 
people we meet in the North, giants with stalwart iron 
frames, callous hands, and sunburnt faces, with their 
sou’-westers and blue blouses, who resemble sons of a by- 
gone heroic age, have the painters themselves — notably 
Niels Gustav Wentzel (b. 1859),Svend Jorgensen (b. 1861), 
Kolstoe (b. 1860), Christian Krohg — something primitive in 
the directness, in, one might almost say, the barbarous 
brutality with which they approach their subjects. They 
preferred the most glaring effects of pldn-air] they 
revelled in all the hues of the rainbow. 

But these very uncouth fellows, wlio treated the figures 
in their pictures with such rough directness, painted even 
in those days landscapes with great refinement ; not the 
midnight sun and the precipitous cliffs of the fjords, by 
which ft^rcigners wore sought to be impressed, but austere, 
simple nature, as it lies in deathlike and spectral repose 
— lonely mores, whoso surface is unruffled by the keel of 
any boat, where no human being is visible, where no sound 
is audible ; the hour of twilight, when the sun has dis- 
appeared behind the mountains, and all is chill and drear ; 
the winter, when an icy blast sweeps over the crisp snow- 
fields ; the spring, almost like winter, with its bare branches 
and its thin young shoots. Such were their themes, and 
I>ainters like Amaldiis Nilsen (b. 1838), Eilif l’ett;rscn 
(b. 1852), Christian Skredsvig (b. 1854), Fritz Tbaiilow 
(b. 1848), and Gerhard Munthe 1849) arrested public 
attention by their exhibition of pictures of this character. 

Jjatterly these painters have become more civilized, and 
have emanci]>ated themselves from their early uncouth- 
ness. Jorgensen, Krohg, KoIsta», Soot, Gustav Wentzel, 
no longer ])aint those herculean sailors and fishermen, 
those pictures of giants that formerly gave to Norwegian 
exhibitions their peculiar character. Elegance has taken 
jiossession of the Norwegian j)alette. This transformation 
began with Fritz Thaulow, and indeed his art threatened 
to relapse somewhat into routine, and even the ripples of 
his waters to sparkle somewhat coquettishly. Borgen 
(b. 1852), Hennig (b. 1871), Hjerldw (b. 1863), and 
Stenersen (b. 1862) were gifted recruits of the ranks 
of Norwegian painters, whilst Half dan Strom (b. 1863), 
ivho depicts rays of light issuing from silent windows 
and streaming and quivering over solitary landscapes, 
dark blue streams and ponds, nocturnal skies, variegated 
female dresses, contrasting as siK)ts of colour with dark 
green meadows, lias a delicacy in colouring that recalls 
Cazin. Gerhard Munthe, who, as we have seen, first made 
a name by his delicate vernal scenery, has turned his at- 
tention to the classical side of art ; and, finally, Erik Wer- 
cuskjold (b. 1855), who was also first known by his land- 
scajKJS and scenes of country life, afterwards gained success 
as an illustrator of Norwegian folk-lore. (r. mk) 

IIUHSIA. 

Until late in the 19th century modern Russian painting 
was unknown to western Europe. What had been seen of 
it in international exhibitions showed the traditions of 
primitive European art, with a distinct vein of barbarism. 
In the early ’fifties, painters were less bent on art than on 
political agitation; they used the brush as a means of 
})ropaganda in favour of some political idea. Peroff 
showed us the miserable condition of the serfs, the waste- 
fulness and profligacy of the nobility. Vereschagin made 
himself the advocate of the soldier, painting the horrors 
of war long before the Tsar’s manifesto preached uni- 
versal disarmament. Art suffered from this praiseworthy 
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misapplication ; many pictures were painted, but very few 
rose to the level of modem achievement in ix)int of 
technique. It vras only by the St Petersburg art journal 
Mir hhustwa^ and by a small exhibition arranged at 
Munich in 1892 by a group of Russian landscape painters, 
that it was realized that a younger Russian school had 
arisen, fully equipped with the methods of modern 
technique, and depicting Russian life with the stamp of 
individuality. At the Paris Exhibition of 1900 the jiro- 
ductions of this young Russian school were seen with 
suq^rise. A florescence similar to that which literature 
displayed in Pushkin, Dostoiefsky, and Tolstoy seemed to 
be beginning for Russian painting. Some of these young 
painters rushed into art witli unbridled zest, painting with 
primitive force and boldness. They produced historical 
pictures, almost barbaric but of striking force; repre- 
sentations of tile life of the people full of deep and 
hopeless gloom ; the poor driven by the police and huddled 
together in dull inditference ; the i)opes traminng across 
the lonely stepjxss, prayer-book in hand ; peasants mutter- 
ing prayers before a crucifix. There is great pathos in 
“ The i^ramasow Brothers,” or “ The Power of Darkness.” 
At the same time we feel tliat a long-inherited tradition 
])ervades all Russia. \Vc find a cliaracteristic ecclesiastical 
art, far remc)ved from the productions of thej^n dt siecle, 
in which the rigid tradition of the Byzantines of the 3rd 
century still survives. And, finall^l^there are Iand 8 ca 2 x 3 s 
almost Danish in their bloodless, dreamy tenderness. 
Among the historical painters Elias Repin is the most 
impressive. In his juctures, “Ivan the Cruel,” “Tho 
(yossacks* Reply to the Sultan,” and “The Miracle of 
Saint Nicholas,” may be. soon — what is so rare in his- 
torical jminting — genuine purjx)se and style. TeiTor is 
rendered with Sliakesiioaroan i)ower; the boldness with 
which he has reconstituted the past, and the power of 
pictorial psychology which has enabled him to give new 
life to his figures, are equally striking in “ Sowing on the 
Volga ” and “ The Village Procession.” He was the first 
to paint subjects of contcnqwary life, and the work, 
while thoroughly Russian, has high technical qualities — 
the sense of opi)ression, subjection, and gloom is all- 
pervading. But he does not “ point the moral,” as Poroff 
did; ho paints simply but sympathetically what' he sees, 
and this lends his pictures something of the resigned 
melancholy of Russian songs. Even more impressive 
than Repin is PliilipiKi Maliavinc. Ho has rendered 
peasants, stdwart figures of iiowerful build and, in a 
picture called “ Laugliter,” Macboth-like women, wrapjwd 
in rags of fiery red, are thrown on the canvas with 
astonishing power. Among religious painters Victor 
Vasnezoff, the iiowerful decorator of the dome in the 
church of St Vladimir at Kieff, is the most distinguished 
figure. Those paintings seem to have lx)on executed in 
the very spirit of the Russian Church ; blazing with gold, 
they depend for much of their effect ujion barbaric, 
splendour. But Vasnezoff has jiaintod other things: 
“The Scjrthians,” fighting with lance and battle-axe; 
horsemen making their way across the iKitliless stepjje; 
and woods and landscapes pervaded by romantic charm, 
the homo of the spirits of Russian legend. Next to 
Vasnezoff is Michael Nesteroff, a painter also of monks 
and saints, but as ditterent from him as Zurbaran from 
the mosaic w’orkors of Venice; and Valentin Scroff, 
powerful in portraiture and fascinating in his landscai^. 
It is to bo remarked that although these artists are 
austere and unix>lished in their figure-painting, they paint 
landscape with delicate refinement. 

Schischkin and Vassilieff were the first to paint their 
native land in all simplicity, and it is in landscape that 
Russian art at the present time still shows its most 


457 

pleasing work. Savrassoff depicts tender spring effects; 
Kuindshi light birch -copses full of quivering light; 
Sudkovski interprets the solemn majesty of the sea ; 
Albert Benois paints in water-colour delicate Finnish 
scenery; ApoUinaris Vasnezoff has recorded the dismal 
wastes of Siberia, its dark jilains and endless primeval 
forest, with powerful simplicity. 

A s^^cial province in Russian art must be assigned to 
the Poles. It is difficult indeed to share to the full the 
admiration felt in Warsaw for the Polish painters. It is 
there firmly l)elieved that Poland has a school of its own, 
owing nothing to Russia, Austria, or Germany; an art 
which embodies all the chivalry and all the suffering of 
that land. The accessories are Polish, and so arc the cos- 
tumes. Jan Chelminski, Wojcliech Gerson, Constantino 
Gorski, Aix)lonius Kendzrierski, Joseph Ryszkievicz, and 
Roman Szvoinicki are the i)rincii)al artists. Wo see in 
their pictures a great deal of fighting, a great deal of 
weeping ; but what there is pt^culiar to the Poles in the ex- 
pression or technique of their works it is hard to discover. 

Finland, on the other hand, is thoroughly modern. 
Belonging by descent to Sweden rather than to Russia, 
its painters* views of art also resemble those of the 
“Parisians of the North.’* They display no ungoverned 
power, but rather su])ple elegance. The play of light and 
the caprice of sunshine are rendered with much subtlety. 
All)crt Edelfeldt is the most versatile artist of the group ; 
Axel Gallon, at first naturalistic, develo|Kid into a decorative 
artist of fine style; EtTo Jaernefelt charms with his airy 
studies and brilliant landscapes. Magnus Enckell, Pekka 
Halonen, and Victor Vesterholm sustain the scliool with work 
remarkable for sober and tasteful feeling. (k, mk.) 

Balkan States. 

Until quite recent times the Balkan States had no part 
at all if* the history of art. But at the Paris h]xhibition 
of 1900 it was noted with surprise that oven in soutli* 
eastern Euruix) there was a certain pulsation of new life. 
And there were also signs that painting in the Balkans, 
which thitherto had apjieared only as a reflex of Paris 
and Munich art, would ere long assume a definite national 
character. At this Exhibition Bulgaria seiuned to be the 
most backward of all, its painters still representing the 
manners and customs of their country in the style of 
the illustrated papers. Market-places are mnm, where 
women with golden chains, half-nude boys, and old Jews 
are moving about; or cemeteries, with orthodox (*lt‘rgy 
praying and women sobbing; military ])ageants, wine 
harvests, and horse fairs, old men ixn*fonning the national 
dance, and topers jesting with brown-eyed girls. Such are 
the subjects that Anton Mittoft*, Raymund Ulrich, and 
Jaroslav Vesin paint. More original is ^Ivkuicka. In his 
most important work ho r(‘presentcd the late princess of 
Bulgaria sitting on a throne, solemn and stately, in the 
background mosaics rich in gold, tall slim lilies at her side. 
In his other pictures he painted Biblical landscapes, 
battlefields wrapjiod in sulphurous smoke;, and old Rabbis 
— ^all with a certain uncouth barbaric power. The Bul- 
garian painters have not as yet arrived at the lesthetic 
phase. One of tlie best among them, who jiaints delicate 
pale green landscajxis, is Charalainpi Ilieff; and Nicholas 
Michailoff, who lives at Munich, has executed pictunjs, 
representing nymphs, that arrest attention by their delicate 
tone and their beautiful colouring. 

Quito modern was the effect of the small Croatian- 
Slavonic Gallery in the Exliibition. Looking at the; 
pictures there, the visitor might imagine himseJf on the 
banks of the Seine rather than in the East. The French 
saying, ^^Fatre dm Whistler, faire des Dmpiav, fairs des 
Carrihe,^^ is eminently applicable to their work. Vlaho 
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Bukovak, Nicola Maaic, Gsiks, and Medovic all paint very 
modern pictures, and in excellent taste, only it u surpris- 
ing to find upon them Croatian and not Parisian signatures. 

Precisely the same judgment must be passed with re- 
gard to Rumania. Most of the painters live in Paris or 
Munich, have sought their inspinition at the feet of the 
advanced masters there, and ]>aint, as pupils of these 
masters, pictures just as good in taste, just as cosmopolitan 
and equally devoid of character. Irene Deschly, a pupil of 
Carrierc, illustrates the songs of Francois Copj^^e ; Verona 
Gargouromin is devoted to the pale symbolism of Dagnan- 
Bouveret. Nicolas Grant paints bright landscapes, with 
apple trees with their pink blossoms, like Darnoye. Nicolas 
GrojKiano appears as the double of Aman-Jean, with his 
female heads and pictures from fairy tales. Olga Koruca 
studied under Puvis de Chavannes, and painted Cleopatra 
quite in the tone of her master. A landscape by A. Segall 
was the only work that apjjoared to be really Rumanian, 
representing thatched huts. 

vServia is in striking contrast to Rumania. No trace of 
modern inhuenco has penetrated to her. There historical 
painting, such as was in vogue in Franco and Germany a 
generation ago, is the order of the day. llisto Voucano- 
vitch paints his scenes from Servian history in brown; 
Paul Ivanovitch his in greyish plein-air. But in spite of 
this piU painting, the latter’s works have no modern effect 
-as little ixs the sharply-drawn small landscapes of his 
brother Svatislav Ivanovitch. (n. mb.) 

United States. 

The hi8t<.>ry of jjainting in the United States is almost 
entirely a 1 9th-century record. TJie earlier years of the 
nation wore devoted to establishing government, suMuing 
the laud and the aborigines, building a commonwealth out 
of primeval nature; and naturally enough the ajsthetic 
things of life received not too much consideration. In 
Colonial times the graphic arts existed, to be sure, but in a 
feeble way. Painting was made up of jjortraits of pro- 
minent }>eople ; only an occasional artist was disposed to- 
wards historical pictures ; but the total result added little 
to the sum of art or to the tale of history. The first artist 
of importance was J. S. Copley (1737-1815), with whom 
] lain ting in America really Ixjgan. Benjamin West (1738- 
1 820) lielongs in the same period, thougli ho vS]ient most 
of his life in England, and finally became President of the 
Royal Academy. As a painter he is not to be ranked so 
high as Cojiley. In the early part of the 19th century two 
men, John Trumbull (1756-1843), a historical painter of 
importance, and Gillxjrt Stuart (1755-1828), a pre-eminent 
]3ortrait painter, were the leaders ; and after them came 
John Vanderlyn (1776-1852), Washington Allston (1779- 
1843), Rembrandt Peale (1787-1860), J. W. Jarvis (1780- 
1834), Thomas Sully (born in England 1783-1872) — ^men 
of importance in their day. The style of all this early art 
was modelled upon that of the British school, and indeed 
most of tluj men had studied in England under the master- 
ship of West, Lawrence, and others. The middle or second 
|)Criod of painting in the United States began with the 
lahcl8ca|)e work of Thomas Doughty (1793-1856) and 
Thomas Cole (1801— 1848). It was not a refined or cul- 
tivated work, for the men were in great measure self- 
taught, but at least it vras original and distinctly American. 
In subject and in spirit it was ^lerhaps too |>anoramic and 
])ompous; but in the hands of A. B. Durand (1796-1886), 
J. F. Kensett (1818-1872), and F. E. Church (1826-1900), 
it w'as modified in scale and improved in technique. 

A group of i>ainters called the Hudson River school 
finally emerged. To this school some of the strongest 
landscape painters in the United States owe their inspira- 
tion, though in almost every case there has been the 


modifying influence of foreign study. Contemporary 
with Cole came the portrait painters Chester Harding 
(1792-1866), C. L. ElUott (1812-1868), Henry Inman 
(1801-1846), WilHam Page (1811-1886), G. P. A. Healy 
(181S-1894L Daniel Huntington, and W. S. Mount 
(1807-1868), one of the earliest genre painters. Foreign 
art had been followed to good advantage by most of these 
painters, and as a result some excellent portraits were pro- 
duced. The excellence of the work was not, however, 
appreciated by the public generally, because art knowledge 
was not at that time a public possession. Little was 
required of the portrait painter beyond a recognizable 
likeness. A little later the teachings of the Dusseldorf 
school began to have an influence upon American art 
through Leutze (1816-1868), wdio w’as a German pupil of 
Lessing, and went to America to paint historical scenes 
from the Revolutionary War. But the foreign influence 
of the time to make the most impression came from 
Franco in 1866 with two American pujiils of Couture — ^W. 
M. Hunt (1824-1879) and Thomas Hicks (1823-1890). 
Hunt liad also boon a pupil of Millet at Barbizon, and was 
the real introducer of the Barbizon iminters to the American 
people. After his return to Boston his teaching and 
example had much weight in moulding artistic opinion. 
He, more than any other, turned the rising generation of 
painters towards the Paris schools. Contemix}rary with 
Hunt and following him were a number of ijaiuters, some 
self-taught and some schooled in Eurojie, who brought 
American art to a high standard of excellence. George 
Fuller (1822-84), Eastman Johnson, Elihu Vedder, 
produced work of much merit ; and John La Fargo and 
Winslow ITomor were unquestionably in 1902 the fore- 
most painters in the United States. In landscajie the 
three strongest men have passed away — A. H. Wyant, 
George Inness, and Homer Martin. Swain Gifford, Edward 
Gay, Thomas Moran, Jervis McEntce, Albert Bierstadt, 
are other landscape painters of note who belonged to the 
middle period and reflected the traditions of the Hudson 
River school to some extent. With the Centennial Exhi- 
bition at Philadelphia in 1876 a widespread and momentous 
movement in American art began to shajie itself. The dis- 
play of pictures at Philadelphia, the national prosperity, 
and the sudden development of the wealth of the Unitecl 
States had doubtless much to do with it. Many young 
men from all parts of the country took up the study of art 
and began going abroad for instruction in the schools at 
^Munich, and, later, at Paris. Before 1880 some of them 
had returned to the United States and founded schools and 
societies of art, like the Art Students’ League and the 
Society of American Artists. The movement spread to 
the Western cities, and in a few years museums and art 
schools began to appear in all the prominent towns, and a 
national interest in art was awakened. After 1870 the 
)>redominant influence, as regards technical training, was 
French. Many students still go to Paris to complete 
their studies, though there is a large body of accom- 
plished painters teaching in the homo schools, with satis- 
factory results as regards the work of their jiujiils. 
From their French training, many of the American artists 
have been charged with echoing Parisian art; and the 
charge is partly true. They have accepted French methods 
liecause they think them the best, but their subjects and 
motives are sufficiently original. 

Among the “younger element in American art are W. M. 
Chase, for many years President of the Society of American 
Artists, Walter Shirlaw, T. W. Dewing, Kenyon Cox, 
Abbott Thayer, Robert Blum, J. C. Beckwith, G. W. May- 
nard, E. E. Simmons, W. H. Low, Robert Reid, Wilton 
Lockwood, C. Y. Turner, H. S. Mowbray, J. W. Alexander, 
Irving Wiles, E. R. Blashfield, J. McClure Hamilton — 
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painters who have done very good work in ix>rtraiture, in 
easel pictures, and in wall paintings. The most completely 
indigenous art yet product in America has been in the 
field of landscape painting. In spite of the example of 
the famous Fontainebleau painters, the Americans have 
chosen the material of their own country and pictured 
it with fine atmospheric and colour effects, and no little 
sentiment. Men like D. W. Tryon, C. A. Platt, Aldcn 
Weir, J. H. Twachtman, Theodore lloliinson, Childc 
Hassam, Horatio Walker, have received some inspiration 
from such French painters as Daubigny, Bastien-Lepage, 
and Monet, but no more than every jiainter receives from 
his master. Besides the painters who reside in the United 
States, there is a large contingent of Americans resident 
abroad which perhaps belongs to tlic Amcriinin scihool iis 
much as to any other. These painters do not, liowever, 
represent the land or the people to tlu^ extent usually 
assumed by Eui-opeans. Indeed, it is questionable if they 
represent America in any way. James McNeill Whistler, 
though Americamborn, is an example of the modern man 
without a country. No nation can claim him as an artist, 
because he seems to have no nationality. E. A. Abln^y, 
John S. Sargent, Mark Fisher, and J. J. Sliannon are 
American only by birth. They are resident in London 
and are cosmopolitan in their methods and themes. This 
may be said with equal truth of many painters resident 
in Paris and elsewhere on the Continent. However good 
as art it may 1 h 5, there is nothing distinctively American 
about the work of W. T. Dannat, Alexander Harrison, 
George Hitchcock, Gari Melchers, C. 8. Pcarc,c, E. L. Weeks, 
J. L. Stewart, and Walttu* Gay. If they owe allegiance to 
any centre or city, it is to Paris ratli(‘r than to New York. 

During the last quarter of the 1 9th century much (jffort 
and money were devoted to the establishment of institutions 
like the Metropolitan Museum in New York, the Carnegie 
Museum at Pittsburg, and the Art Institute in Chicago. 
Every city of importanccj in the United >Statcs has its gallery 
of paintings. Schools of technical training and socic^tios 
of artists likewise exist wherever there are imj)ortant 
gjvlleries. Exhibitions during the winter season and at 
great national expositions, like the World’s Fair at Chicago 
and the Pan-American Exhibition at Buffalo, give abundant 
opportunity for rising talent to display itself; and, in 
addition, there is a growing public patronage of painting, 
as shown by the extensive mural decorations in the Con- 
gressional Library building at Washington, in the Boston 
Public Library, in many colleges and churches, in courts of 
justice, in the reception-rooms of large hotels, in theatres and 
elsewhere. All these educational influences are being felt 
by the people, and there is an increasing appreciation of 
2 )ainting that augurs well for the future. (j. o. van d.) 

SchorlAUy or Tchorlau, chief town of a sanjak in 
the vilayet of Rodosto, European Turkey, situated on an 
eminence on the right bank of a small tributary of the 
Erghene, and about 2 miles from the station on the Con- 
stantinople -Adrianople Railway, 20 miles north-east of 
Rodosto. It possesses three mosques and several Christian 
churches. It has manufactures of woollen cloth {rJi^iyak) 
and native carpets, and exports cereals, oil-cloth, car]K)ts, 
cattle, poultry, fresh meat, game, fruits, wine, alcohol, 
hides, and bones. Population, 11,500, of whom about 
one-half are Greeks, one-third Turks, and the remainder 
Armenians and Jews. 

Schouvaloff. See Shuvalov. 
Sehulze-Delltzsch, Franz Hermann 

(1808-1883), German economist, was born at Delitzsch, 
29th August 1808. The place-name Delitzsch was added 
in 1848 to distinguish him from other Schulzes in the 
National Assembly. At the age of thirteen he was sent 
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to the Nikolaischulo at Leipzig ; he proceeded to that uni- 
versity in 1827, and to Halle in 1829. Devoting himself 
to the study of law, he became at thirty years of ago 
an assessor in the court of justice at Berlin, and tliroe 
years later was ai)pointed patHnimiMHckter at Delitzscdi. 
Entering the Parliament of 1848, he joined the Left Centre, 
and, acting as 2 )resident of the Commission of Inquiry into 
the Condition of the Labourers and Artisans, became im- 
pressed with the necessity of co-operation to enable the 
smaller trades^ieople to hold their own against the capitalists. 
He was a member of the Second Chamber in 1848-49 ; but 
as matters ceased to run smoothly between himself and the 
high legal officials, he threw U 2 > his public apiKuntmonts in 
October 1851, and withdrew to Delitzsch. Here he devoted 
all his efforts to the organization and devtdoj)ment of co- 
operation in Germany, and to the foundation of A^orschuss- 
vereine (peo 2 )le’s banks), of which he had established the 
first at Delitzsch in 1850. These develoj^od so rajadly that 
Schulze-Delitzsch in 1858, in Die Arheltenden Klas^eii und 
d(iti Afi»oziationMve»en in Dettfsc/davd, enumerated twenty- 
live as already in existence. In 1859 he i)romoted the first 
GenossemchaffHt<i(/, or co-0]jerative meeting, in Weimar, 
and founded a central bureau of co-o]Kirati^'e societies. In 
1861 he again entered the Prussian Chamber, and became 
a prominent member of tlui Progressist pJirty. In 1803 
he devoted the chief j)ortion of a testimonial, amounting 
to 150,000 marks, to the maintenance of his co-o|)erative 
institutions and offices. Tliis, howevcii’, was only to meet 
an exceptional outlay, for ht5 always insisted that tljey 
must 1x5 self-su])]>ortiiig, and refused rejXjaUjd offers of 
jxicuiiiary aid. The next three or four years were given to 
the formation of local centres, and the establishment of tlie 
Deutsche Gcnossenscdiafts-Bank, 1865. 

Thes])r(*.ad of these organizations naturally led to legisla- 
tion on the subject, and this too was chiefly tlui work of 
Schulze-Delitzsch. As a member of the Chamlicr in 1867 
he w^as mainly instrumental in ])assing the Prussian law of 
association, '•vhich w^as extended to the North German 
Confederation in 1868, and later to the Empire. Schulze- 
Dolitzsch also contributed to uniformity of legislatiiui 
throughout the states of Germany, in 1869, by the ])ublica- 
tion of Die Gesetzf/ebunf/ uhev die x^rivatrechtliche ^telhiug 
des Erwerhs- mid Wirthschaft8iye7U}ssenschafte7i^ cfr. His 
life-work was now comi)lcite ; and following the central idea 
of the 7Jionts de he Inwl placed tlie advantages of 

ca^ntal and co-ojxjration within the* reach of struggling 
tradesmen throughout Germany. TIis ri*maining y<‘ars were 
S2)ent in consolidating this work. Both as a wrikT and a 
member of the Reichstag, lus industry was incessant, and he 
died in harness on the 29th A])ril 1883 at Potsdam, leaving 
the re 2 iutation of a benchictor to the smaller tradesmen and 
artisans, in which light he must be regarded rather than as 
the founder of true co-o])erative ]>rincii)les in Germany. 

(<;. F. B.) 

Schumann, Clara Josephine (1819- 

1896), German 2 >ianist, daughter of the distinguished 
jaanoforte teacher Friedrich Wieck, was born at Dupzig, 
13 til September 1819. She was tauglit the piano by hi*r 
father from her fifth year, and first a 2 >|)eai*ed in public in 
1828, obtaining the honour of an ap]»carance at the 
famous Oewandhaus Concerts as (*arly as J 832, wlieri she 
2>laycd a concerto by Moscheles. Before this she Jiad made 
a tour to Weimar, Cassel, Frankfort, and Paris, making a 
great success wherever slie was heard. Her powers as a 
comjx>ser were already dawning, and a theme and varia- 
tions of her own ajqieared in some of her earliest pro- 
grammes. A j)orformance of Badi’s triple comierto with 
Mendelssohn and Rakeniann in November 1832 marked 
her definite entry into the world of the highest music, and 
thenceforward she devoted herself to the intcrj>rctatiuu of 
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the classical comp^rs. In 1836 she visited Vienn^ and 
it was about this time that she aroused the admiration of 
Kobert Schumann, to whom, after many delays and 
troubles of all kinds, arising from the opposition of her 
parents to the match, she was married on 12th September 
1840. From this time forth she undertook the difficult 
task of com|)eJling the public to understand Schumann’s 
music, and she succeeded in winning for it the admiration 
of all cultivated musicians in the various countries where 
she played. Her first visit to England took place in 1856, 
two yiiars after her husband’s insanity had declared itself 
in an attemiit at suicide. The leading critics of the day 
set themselves in violent op]x>sition to Schumann’s music, 
and although they accepted her as a great pianist, her 
reception was so far from enthusiastic that she did not 
{Miy London a second visit until 1865 ; but after that 
time her visits were annual until 1882, with the exception 
of some four seasons. From 1885 to 1888 she regularly 
apixjared each year in Ijondon, arousing more and more 
enthusiasm. In 1878 she was apjiointed teacher of the 
piano at the Hocli Conservatoriiim at Frankfort, and held 
the ix)st until 1892, when she was compelled to retire 
owing to a distressing affection of the auditory nerve, but 
from this she recovered almost completely, and her death on 
20th May 1896 was almost uncxijected. Her most prom- 
inent (jualities as a jnanist were the w'onderful symijatliy 
with which she interpreted nearly all schools of music, her 
mastery of tone-gradation, and her entire concealment of 
all manual offoil;. As a comt^osor her work is worthy to 
Ik 5 remembered, quite aj[)art from her playing. Her com- 
|K)sitions are mainly for the piano, and liave individuality 
and charm, while her few songs are exquisitely expressive. 
She edited her husband’s works for Breitkopf and Haertel, 
and wrote cadenzas to two of Beethoven’s concertos, in 
addition to her original compositions. (j. a. f. m.) 

SchurZp Cftrl (1829 ), American statesman 

and reformer, was born in Liblar, near Cologne, Germany, 
on 2nd March 1829. At the age of twenty he left the uni- 
versity of Bonn to join the revolutionary movement in South 
Germany, and in consequence was obliged to flee the country. 
After a short stay in England he went to the United States 
in 1852. Engaging in the practice of law arid journalism 
in Wisconsin, he soon attained prominence as a Eepublican 
politiciaiJL In 1861 ho was apjiointed minister to SiKiin, 
but soon resigned to join the Union army, in which he 
rose to the rank of major-general of volunteers. After the 
war lie resumed editorial work at St Louis, and becanje 
United States senator from Missouri 1869-75. In 1872 
he was conspicuous in the Liberal Republican (anti-Grant) 
movement, presiding at the National Convention. During 
the Hayes administration he was secretary of the interior 
(1877-81), and at its close removed to Now York City, 
where ho (wor afterwards resided. As editorial writer on 
the New York Evening Post (1881-84) and Harper's 
Weelcly (1892-98), and in other literary enterprises, he 
vigorously jjromotcd the ideas through which Mr Cleveland 
lyas twice elected to the Presidency. With the cause of 
administrative reform he was peculiarly identified, serving 
continuously as president of the Civil Service Reform 
Association since 1893. Mr Schurz’s books on Ilenry Clay 
and Ahraltam Lincoln are of considerable merit. 

SchwabAChi a town of Bavaria, district of Middle 
Franconia, Germany, 9 miles by rail south of Nuremberg. It 
possesses an interesting parish church (1469-95), with an 
altar-piece (1506) by Veit Stoss, and paintings and carved 
work by Wohlgeraut, Martin Schon, and others, and a lofty 
pyx by Adam Krafft; also a fountain (1716), a Jewish 
theological school, and a teachers’ seminaiy. It is a chief 
seat of the needle manufacture in Bavaria. Gold and 
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silver wire work, haberdashery, and brewing are the prin- 
cipal industries. The Schwabacher Articles of 1629, drawn 
up by Luther, formed the foundation of the Augsburg 
Confession. Population (1900), 9385, 

Schwarzburir-Rudolstadtp a principality 
of Gh^rmany, one of the Thuringian states, with an area of 
363 square miles, and a population (1886), 83,836; 
(1900), 92,657 ; giving a density of 255 inhabitants to 
the square mile. In 1900, 45,082 of the inhabitants were 
males and 47,575 females; and nearly the whole were 
Evangelical Lutherans. Agriculture sui)ports 27,195 
persons, or 30*6 jxjr cent, of the population. The number 
of farms in 1895 was 13,264, of which 12,258 were each 
less tlian 25 acres in extend 986 were l)etween 25 and 
250 acres each, and 20 exceeded 250 acres. In 1900 the 
number of pigs was 31,877 ; of sheep, 23,562; of cattle, 
22,152 ; and of horses, 3505. For the period 1900-02 
the annual state revenue and cx{)enditure were estimated 
to balance at £104,840; nearly one-half of the revenue is 
derived from domains and state property. There is a 
public debt of £201,530 (1900), and in 1901 the state con- 
tribution to the imperial exchequer was hxed at £46,920. 

Schwarzburgf-Sondershausen, a princi- 
pality of Germany, one of the Thuringian states, with 
an area of 333 square miles, and population (1885), 73,606; 
(1900), 80,678 ; giving a density of 242 inliabitatits to 
the square mile. In 1900, 39,401 of the inhabitants were 
males and 41,277 females. The people belong almost 
entirely to the Evangelical Lutheran Church. In 1895 
agriculture 8ui)ported 25,064 persons, or 32 i)er cent, of 
the po[)ulation. The numlxjr of fanns was 11,787, of 
which 10,622, or 90*1 per cent., were each less than 25 
acres in extent, 1128 were l)otween 25 and 250 acres, and 
37 exceeded 250 acres. In 1900 the live stock consisted 
of 37,888 shoe}), 40,863 pigs, 25,036 cattle, and 4948 
horses. In 1900-02 the state revenue and expenditure 
were each estimated at £167,000 annually. The public 
debt amounted in 1899 to £162,400, and the state con- 
tribution in 1901 to the imperial exchequer to £40,825. 

SchWAZp a market-place in Tirol, Austria, on the river 
Inn, 18| miles north-east of Innsbruck, on the Austrian 
State Railway. It is dominated by the old ch&teau of 
Freundsburg, and on an adjoining hill is a Benedictine 
abbey, which was restored after a fire in 1868. There are 
some old silver, copper, and iron mines in the vicinity, 
and tobacco, stoneware, hosiery, woollen yarn, and wire are 
manufactured. Population (1890), 5888; (1900), 6545. 

Schwechati a market-place in Lower Austria, 
about 5 miles south-east of Vienna. It has the largest 
brewery of the monarchy (with an annual production of 
about 600,000 hectolitres), together with important smelt- 
ing and iron works, cotton-spinning, factories of electrical 
plant, ikc. The meeting at Schweehat of the Emperor 
Leopold I. with Sobieski in 1683 is commemorated by an 
obelisk. The imperial troops defeated the Hungarian 
insurgents in a battle fought here in October 1848. 
Population (1890), 6031 ; (1900), 8241. 

SchweidnitZi a town of Prussia, province of Silesia, 
35 miles by rail south-east of Liegnitz. It is the seat of 
a provincial industrial school, and manufactures woollens 
and linens, stoves, hosiery, carpets, and millstones in addi- 
tion to the industries already named in the 9th edition. 
Population (1885), 23,669 ; (1900), 28,432. 

SchwelnfUrt, a town of Bavaria, district of Lower 
Franconia, Germany, on the left bank of the Main, 27 miles 
by rail north-north-east of Wurzburg. A new classical 
school was built in 1881 to replace the one founded by 
Gustavus Adolphus of Sweden in 1631. There are 
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monuments to Kiickert (1890) and in commemoration of 
the war of 1870-71, a commercial institute, and a technical 
school. The industries remain as stated in the 9th edition, 
except that factories for steel shot and bicycle bearings have 
been added. Population (1885), 12,502; (1900), 15,295. 

Schwelnfurth, Qeori: August (1836- 

), explorer, was bom at Riga, 29th December 1836, 

and educated at the universities of Heidelberg, Munich, 
and Berlin (1856-62), where he i)articularly devoted him- 
self to botany and i^alrontology. Commissioned to arrange 
the collections brought from the Sudan by von Barnim and 
Hartmann, his attention was directed to that region ; and 
he proceeded thither himself in 1863, when he travelled 
round the shores of the Red Sea, passed on to Khartum, 
and returned to Euro 2 )e in 1866. His researches attracted 
so much attention that in 1868 the Humboldt-Stiftung of 
Berlin entrusted him with an important scientilic mission 
to the interior of East Africa. Starting from Khartum in 
January 1869, he went up the White Nile to Bahr-el-Ghazal 
and Dyoor, and then, with a party of ivory dealers, through 
Dinka, Bongo, and Niam-Niam ; but unfortunately nearly 
all his collections, sketches, and otlior belongings were lost 
in a fire in the camp. He returned in 1871 and published 
an account of the expedition, under the title of Im Herzen 
von Afrika^ Leipzig, 1874, which also contains interesting 
notices of the pygmies of Akka. In 1873-74 he accom- 
panied Rohlfs in his attempt to iienetrate into the desert of 
Libya. Settling at Cairo in 1875, he founded a geograph- 
ical society, under the auspices of the Kliedive, and devoted 
himself exclusively to African studies, historical and ethno- 
graphical. Tn the following year he penetrated into the 
desert of Arabia with Ciissfeldt, and continued the explora- 
tion at inteiwals until 1888, and during tlie same period 
made geological and botanical investigations in the neigh- 
bourhood of Cairo, in the valley of the Nile, «fec. Since 
1889 he has resided in Berlin ; but he visited the Italian 
colony of Erithroa in 1891, 1892, and 1894. The 
accounts of all his travels and researches liave ap|K3ared 
either in book form or in periodicals, such as Peternuinns 
Mitteilurufen, the Zeitschrift fiir Erdkumle^ &c. 

Schworin, a town of Germany, capital of grand- 
duchy of Mecklenburg-Schwerin, 1 29 miles by rail north- 
west of Berlin and 20 miles south of the Baltic. The 
town has a fine equestrian statue of the grand-duke 
Frederick Francis II. (1893), a post office, a ducal library of 
about 180,000 volumes, a veterinary school, lunatic asylum, 
military and technical schools, and a ** school of pages.'’ 
Population (1885), 31,528 ; (1900), 38,667. 

SchWOrlrii a town of Prussia, province of Posen, at 
the confluence of the Obra and the Wartlie, 28 miles by 
rail east of Kustrin. There are tobacco and other factories. 
Population (1900), 7316. 

SchWOrtOp a town of Prussia, province of West- 
phalia, 9 miles by rail north-east of Hagen. There arc iron 
and nickel works, and it has a Romanesque church, with 
carved altar of 1523 and 14th and 15th century stained- 
glass. Population (1895), 9892; (1900), 12,261. 

SchwOtZp a town of Prussia, province of West Prussia, 
29 miles by rail north-east of Bromberg, on the left bank of 
the Vistula. There are remains of a castle (1335-41) of the 
Teutonic Order, three churches, a provincial lunatic asylum, 
and some tanning and damask weaving. There is also a 
trade in wool and com. Population (1900), 7010. 

SchWOtsinCOfli a town of Germany, grand-duchy 
of Baden, 9 miles by rail south-east of Mannheim. It 
has a grand-ducal castle (1656, destroyed by the French 
in 1689, subsequently rebuilt) and gardens laid out in 
the middle of the 18th century in imitation of those of 
Versailles. There is a technical school. Cigars, yeast, <&c., 
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are manufactured, and there is a trade in hops and tobacco. 
Population (1900), 6417. 

8ch WiabUSp a town of Prussia, province of Branden- 
burg, 47 miles east of Frankfort-on- the-Oder by rail. It is 
still in part surrounded by its medisBval wall, and has an 
ancient market-place, a couple of churches, a castle, and an 
orphanage. Cloth, machinery, and stearine candles are 
manufactured, and there are flour-mills, breweries, dis- 
tilleries, and lignite mines. Population (1900), 8659. 

SchwyZp one of the Swiss cantons. Its total area 
is 350*6 square miles. Of this, 254*8 square miles arc 
reckoned as “productive,” forests, covering 62*4 sqimro 
miles, and vineyards 1*1 square mile. The ]x>pulation in 
1880 was 51,109, and in 1900, 55,385, or 158 inhabitants 
to each square mile. The population is almost wholly 
Roman Catholic, and also mostly Gennan-s]^^^aking, the 
numbers of Italian-s])eaking and iVench-s))eaking inhabit- 
ants being quite inconsiderable. The capital is Schwyz, 
which in 1888 liad 6616 inhabitants (in 1900, 7398); its 
port on the Lake of Lucerne is Brunnen. The largest 
town in the canton is Einsiedeln, which in 1900 had 8496 
inhabitants. There are 6 administrative^ districts in the 
canton, comprising 30 “communes.” In 1897 the state 
revenue was 534,467 francs (a rise of 47^ iKjr cent, since 
1885), and the state exjienditure 510,210 francs (a rise of 
46 i3er cent, since 1885). Tlie cantonal financial manage- 
ment is very defective. In 1897 the public dc'bt w'as 
2,960,000 francs. Tn 1899 there were 417 mountain 
pastures, or “ alps,” in the canton, 8Upj>orting J 7,492 cows. 
There is a railway from Arth-Goldau to the Lake of 
Zurich, with a branch from Biberbriicke uj) to Einsiedeln. 
The cantonal constitution of 1876 was further revised 
in 1898. The legislature is elected for 4 years by the 
“ Gemoinden ” in the projK)rtion of one meml)or for each 600 
(or fraction o^^er 300) inhabitants. The 7 meinlx^rs of the 
executive are chosen for 4 years by popular vote in the 
wholf* canton. In case of elections to the legislature, it is 
provide*! that in each “ Gemeinde ” that is entitled to elect 
3 or more members, the election shall take jdace according 
to the j)rincii)les of projwrtional representation, the same 
system as in Zug. The “ obligatory referendum ” obtains in 
the case of all laws, and the “ facultative referendum ” at the 
demand of 2000 citizens as regards resolutions and decrees 
of the legislature. It must also be noted that 2000 citizens 
have the right of “initiative” tis to the revision of the 
cantonal constitution, or as to legislative projects. 

Autuoritiks. — M. KoTiiiNO. Lavdbxich v. S. Ziiru h and 

Frauenfeld, 1850. — Meykuvon Knonau. DrrKavtm S. St Gall, 
1835. — JditlkeiL d, hint. Vereinsd. Kant. S. From 188*2. — Stein- 
ACER. Oeschichted, FreistaatesS, *2vol.s. EiiiMicdclii, 

1861. — StrOby and Sciinkkbkli. Die Alpwirthschaft im Kant, S, 
Soleuro, 1899. (w. A. R. (’.) 

SclACCdy a seaport town and bisho])’s see of Italy, 
Sicily, province of Girgenti, 30 miles west-north-west of 
Girgonti. It is the Sicilian headquarters of Mediterranean 
coral fishing. Down to 1 888 such large quantities of coral 
were taken that in the yisar named fishing was suspended by 
Government order. It was re.sumcd in 1893, <luring which 
and the year following 193 and 183 lM)ats, manned by 
2172 and 2205 men resj>ectively, were engaged ; and they 
brought up 613 and 633 tons of coral, valued at .£78,325 
and £88,390 respectively. Of these Sciacca sent 73 and 
72 boats. The town has manufactures of bricks and 
lottery, barrels, baskets, and olive oil, and cures fish. In 
1897 its ijort was cleared by 489 vessels of 74,690 tons. 
Population (1881), 20,709; (1899), 23,000. 

Scilldf a seaport town of Ihily, Calabria, province of 
Reggio, 14 miles by rail north by east of Reggio. It stiinds 
on a steep cliff overlooking the Strait of Mes-sina, and has 
a citadel which withstood the French in 1 806—08. It was 



462 SCILLITAN M A R T Y R S — S C O T L A N D 


in great part rebuilt after the earthquake of 1783, and is 
famous for its silk and wine, and carries on fishing for 
tunny and sword-fish. It is the ancient Scylla. Popula- 
tion, about 7000. 

Sciilitan Martyrs.— The recovery in their 
original form of the Acts of the Sciilitan Martyrs has given 
us the earliest documents of the Church of Africa and, it 
would seem, the earliest specimen of Christian Latin. The 
martyrs take their name from Scilla (or Scillium), a town 
ill Numidia. Their trial and execution took place in 
Carthage under the Pro-consul Vigellius Satuminus, whom 
Tertullian dijclares to have been the first persecutor of the 
CJiristians in Africa. The date of their martyrdom is 
17th July 180 A.n. It is thus the concluding scone of 
the ixjrsecution under Marcas Aurelius, which is best 
known from the sufferings of the churches of Vienna and 
Lyons. The groat em|)eror died on 17 th March of 
tlie year in question, and persecution ce^ised almost 
immediately iqxin the accession of Commodus. A group 
of sufferers called the Madam*ian martyrs seems to l^long 
to the same period : for in the corres^iondence of St 
Augustine, Namjihamo, one of their number, is spoken of 
as “ archimartyi*,’* which apjiears to mean protomart 3 rr of 
Africa. We have in this martyrdom an excellent example 
of “ Acts of Martyrs ” properly so called. The document is 
in brief legal form, beginning with tlie date and the 
names of the accused, and giving the actual dialogue 
lietween them and their judge. It closes with the 
sc'utencc, based on “obstinate” persistency in an illicit 
cult, and with the proclamation by the herald of the 
names of the offenders and the penalty. All this may 
quite >vell be a transcript of the acta^ or official report of 
the proceedings. A Christian appends the words : “ And 
so they all together were crowned witli martyrdom ; and 
they reign with the Father and the Son and the Holy 
Ghost, for ever and ever. Amen.” 

The Sciilitan sufferers were twelve in all — seven men 
and five women. Two of these bear Punic names 
(Nartzalus, Cintinus), but the rest Latin names. Six had 
already lieon tried : of the remainder, to whom these oefa 
primarily relate, Speraius is the j)rincipal spokesman. 
He claims for himself and his companions that they have 
lived a quiet iind moral life, x>^yiRg their dues and doing 
no wrong to their neiglibours. But when called upon to 
swear ]»y the genius of the cmi)eror, he replies: “I 
rccognizt^ not the empire of this world ; but rather do I 
serve that. God whom no man hath seen, nor with these 
eyes can see.” Here ho uses the language of 1 Tim. vi. 
16 ; and il is int(*resting also to note that in rejily to the 
(|uostion, “ \Vliat are the things in your chest 1 ” he says, 
“ Books and letters of Paul, a just man.” The martyrs 
are offered a delay of thirty days to reconsider their 
decision, but this they all alike refuse. These Acts have 
been long knowm in an exx)anded form, or rather in a 
variety of Later recensions. The fame of the martyrs led 
to the building of a basilica in their honour at Carthage ; 
and their annual commemoration required that the brevity 


and obscurity of their Acts should be supplemented and 
explained, to make them suitable for public recitation. 

The historical questions connected with these martyrs are treated 
by Lightfooi Ignatius (1889, ed. 2), i. 624 ft’. The Latin text, 
together with later recensions and a Greek version, is published in 
Texts wsd Studies, i. 2 (Passion of Perpotua, 1890). The original 
Latin was published independently about the same time in the 
Anahesta Bollandiatm, viii. p. 5. (j. A. B.) 

Scllly Islands, a group belonging to the county 
of Cornwall, England, 40 miles due west of Lizard Point, 
and reached by a service of steamers from Penzance. The 
government of the islands is vested in a county council, 
distinct from that of Cornwall, formed in 1892, consisting of 
a president, vice-president, 4 ^dermen, and 18 councillors. 
Telephone and telegraph communication connects with the 
mainland. The early x>otato industry has given place 
largely to the raising of early asparagus and other vege- 
tables, and spring flowers. This trade has increased so 
considerably that from 200 tons in 1889 it had risen to 
515 tons in 1896. There is a coasting trade of about 
20,000 tons clearances annually. The area of the prin- 
cipal islands is as follows: — St Mary’s, 1613 acres ; Tresco, 
917 acres; St Martin’s, 650 acres; St Agnes, 444 acres; 
and Bryher, about 350 acres. The population of the whole 
islands (area, 3980 acres) was in 1881, 2320; in 1891, 
1911; in 1901, 1974. The population of St Mary’s 
Island was in 1891, 1201; in 1901, 1275. Hugh 
Town, the caxntai of the islands, is on St Mary’s. Its 
pier was extended in 1889 at a cost of JB4000, and 
new public buildings were erected in the same year. In 
1882 a new church to St Nicholas was erected on Tresco. 

SciO, the classical Chios, an island on the w'est coast 
of Asia Minor, forming, with the islands of Ipsara, Nicaria, 
Leros, Calymnos, and Cos, a sanjak of the Archipelago 
vilayet. In 1881 Scio was visited by a very severe earth- 
quake. Over 5600 persons lost their lives, the villages in 
the Kampos were destroyed, the monastery built by Con- 
stantine Monomachus was overthrown, and more than half 
the villages were seriously damaged. The island has now 
recovered its ])rosi)erity. A harbour has l)een made at 
Castro, and steam flour-mills, foundries, and tanneries 
have been established. Eich antimony and calamine 
mines are worked by a French undertaking, and good 
marble is quarried by an Italian company. In 1899 the 
exports — gum mastic, fruit, and leather — amounted to 
X247,400, and the imports to £265,000. The x)opulation 
of the island is 64,000 (Moslem 1000, Greeks 62,750, 
Jews 250), and of the town 16,000. 

Scotland* — The ix^pulation at the census of 1891 
was 4,025,647 (1,942,717 males and 2,082,930 females), 
and at the census of 1901, 4,472,000 (2,173,151 
males and 2,298,849 females). The net increase tion, vltmi 
between 1881 and 1891 was 290,074 (143,242 madsociMt 
males and 146,832 females), or at a rate of 7 ‘8 
per cent., and between 1891 and 1901, 446,353, or at the 
rate of 11 '09 xjor cent The areas (old and amended) and 
populations of the counties are given under the several 
headings which deal with them : — 


Tabi.k l,--AShomng Orauping of Population in 1871, 1881, and 189 L 











statistics] soot 

Calculated according to the corrected area of 1891, the 
population of 1881 gave about 121 persons to the square 


Table II. — Showing PcpnlaUm of Clmf TownSf 
1881, 1891, and IDOL 



1881. 

1891. 

1001. 

Glasgow 

551,415 

565,839 (of enlarged 
area, 658, 198) 

780,423 

Edinburgh 

226,867 

261,225 (of enlarged 
area) 

153,330 

316,479 

Dundee 

140,239 

160,871 

Aberdeen . 

105,189 

121,623 

153,108 

Paisley 

.55,638 

66,425 

79,855 

Leith 

i .59,485 

. 67,700 

76,667 

Govaii 

1 50,492 

63,625 

76,351 

Greenock . 

66,704 

68,423 

67,645 

Partick 

I 27,410 

36,538 

64,274 

Coatbridge . i 

i 24,812 

30,034 

36,981 

Kilmarnock . ! 

' 23,901 

28,447 

34,161 

Perth 

28,980 

29,899 

32,872 

Hamilton . 

18,517 

24,859 

82,775 

Mothorwoll 

1*2,901 

18,736 

30,423 
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mile, instead of 125, as stated in the 9th edition of this 
'work. In 1891 the density worked out at 131 ((ersous to 
the square mile, and in 1901 at 149. Dumbarton, with 
I 25*44, showed the largest rise between 1881 and 1891, 
owing to the development of its shipbuilding, engineering, 
and dyeing industries ; Linlithgow, with 24*4, the largest 
between 1891 and 1901. Decreasing counties were purely 
agricultural in character ; but Selkirk, owing to contraction 
of the woollen industry, showed the greatest loss — 15*8. 
Table XL shows the 2 )opulation of the princi|)al towns in 
Scotland in 1881, 1891, and 1901. 

Of the four large toi^i'iis, Aberdeen, with 22*9 per cent., increased 
most rapidly botween 1891 and 3901 ; Dundee, witli 4*6 per cent., 
most slowly. The iron town of Motherwell, with 62*5, shows the 
most })hcnomenal growth. Table III. sliows the increase of popula- 
tion that should have taken place lietween 1871 and 1881 and 
between 1881 and 1891, compared with the actual increase, the 
grouping Ixuiig into tr)wus ol over 2.^, 000, towns with less than 
25,000 an«l more than 10,000, towns between 10,000 and 2000, and 
rural districts. Com])arison with Table IV. will show to what an 
extent the actual increase in large tow*ns W'os due to immigration 
of Irish and English, in addition to immigration from Scottish 
rural districts : — 


Table III . — Shtnving Itwreoae or Derreaso of Potmlationin 1871, 1881, and 1891, 



Popuiaiion according 
to Grouping in 1871. 

Population according 
to Grouping in 1881. 

Births. 

Dcatlis. 

Births. 

TH'iiths. 

Increase or Decrease, 

1 1871-81. 

Increase or Decrease, 
1881-91. 

Groups. 

1S71. 

IbSl. 

1881. 

— 

1801. 

1871-80. 

1871-80. 

1881-90. 

1881-90. 

Actual. 

1 Excess of 
Births 
over 
Deaths. 

Actual. 

Excess of 
Birttis 
over 
Deaths. 

Principal towns . 
liargre towns 

Small towns 

Itunil districts . 

1,193,040 

327,734 

090,9.58 

1,141,.‘)80 

1,411,536 
388,797 
700,790 
1,144,444 j 

1,409,200 

40<1,302 

784,664 

1,137,367 

1,590,310 

467,642 

840,330 

1,12T..3.56 

420,679 

160,096 

293,220 

361,367 

296.28.5 
94,498 

171.48.5 
iS)3,2(KJ 

517,454 

146,;i67 

2W>,277 

.321,832 

IWO.OlO 

83,906 

149,84.3 

179,763 

-t 21 7, .596 
-f 61,0(5.3 
f 93,8;« 
-f 3,058 

-M3.‘J,.394 

4-55,597 

4 121,7.‘i5 
4-168,157 

4 181, a50 
4-0.3,570 
4-55,685 
-10,231 

4-187,444 * 
+62.401 I 
4 110,434 ' 
i 142,069 



.3,735,573 

3,735,573 

4,025,647 

1,234,351 

705,468 

1,251,930 

74.3,582 

4-375,555 

4-468.883 

-i 200 074 

4-508,348 


The novel facts to be noted in connexion with the distribution 
of the i)opulation in 1801 are : — The rural population, having pre- 
viously all but ceased to rise, had tictually begun to fall. The 
actual increase and the excess of births over deaths iilmost Isilanced 
one another in the large towns. In the princiiNil towns the tide 
of immigration w<»uld seem to have turn^ by 1891, the actual 
increase of the |x)pniatioii being 6394 le.ss than the natural 
increase; whereas in 1881, owdiig to immigration, the actual 
increase over 1871 w*as 81,202 more than the natural increa.se. 
Table IV. shows the nationalities of the jieople of Scotland in 
1881 and 1891, with the nationalities in burghs with a ^lopula- 
tion of 10,000 and upwards : — 


Table W .--TJluf^tratinrj KationalUiea in 1881 and. 1891. 



Scotland, 1881. 

Scotland, 

1891. 

Burghs, 1891. 

Nationalities. 

Nunibe,r. 

Per- 
centage 
of Pop. 

Number. 

Per- 
(^entage 
of Pop. 

Nuuibcr. 

Per- 
centage 
of Poji. 

Scots 

3,397,759 

90*96 

3,698,700 

91*63 

1,770,028 

88-70 

Irish 

218,745 

5*86 

184,807 

4*84 

135,826 

6*81 

English . 

90,017 

2*41 

108,736 

2*70 

67,949 

3*10 

British 




Colonials 

12,874 

0*34 

13,607 

0*39 

8,671 

0*44 

British b. 
abroad or 




at sea . 

7,024 

0*19 

8,051 

0*20 

5,028 

0*25 

Foreigners 
Welsh . 
Channel 

6,390 

1 0*17 

8,510 

0*21 

6,078 

0*30 

1,806 

1 

! 0*05 

2,309 

0*06 

1,862 

0*07 

Islanders ' 

049 I 

0*02 

j 927 

0*02 

667 

0*03 

j3, 735,573 

100 

4,025,647 

100 

1,995,511 

100 


In contradistinction to that of 1881, the census of 1891 showed 
both an actual and a proportional decrease of non-natives in the 
population of Scotland. There were 837,814 in 1881 and 336,947 
111 1891, the proportions to population being 9*043 and 8*370 
rasiiectively, tno decline of Insh immigration being the cause of 
the falling off. Non -natives, however, continued to increase 
between 1881 and 1891, the percentage of increase being 1*584. 


The nuiulmr of persons of Scotlisii birth in England in 1 891 Wius 
282,271 and in Ireland 27,323 — total 309,594. On the otlier 
hull'’, the natives of thc8f» two countries in Scotland in 1891 
miinbered ^)»;othcr 303,543. Table V. shows how the po]>ulation 
was ttllected by emigration and immigration in four decaaes : — 


Table V. — Illustrating Emufrntion ami Immigration. 



1861 70. 

1871 8(». 

1881 OO. 

ISDl-lDOl. 

Ex(?«s.s of births over 
deaths 

Actual increase 

414,594 

297,385 

468,363 

375,555 

508,348 

‘290,074 

498,135 

446,310 

Balance .... 

11^09 

92,808 

218,274 

51,8*25 


The male ^wpiilation in 1891 was 1,942,717, an increase over 
1881 of 7*9 jierccni., the female i)Opulatioii 2,082,930, an increase 
of7'7 |Ksr cent. In 1901 the males numbered 2,173,151 and the 
females 2,298,849, showing increases of 11*8 and 10*4 |X!r cent. 
rosjKJctivcly. The proportion of 105*8 females to 100 rnalt's was 
the lowest ratio cxiKjricmied since 180J. The highest was 118*5 
in 1811, and since then the decline has l»een almo.st regular from 
census to census. In Scotland the ratio in 1891 was greater than 
in England, whore it was 106*8 to lOO ; or in Ireland, where it 
was 102*8 to 100. The i)ercentago of illegitimate hirtlis, after 
falling almost contiiiuoiKsly during the century, rose from 7*01 in 
1871'80 to 8*16 in 1881-90, hut fell again to 7*11 in 1891-1900, 
6*73 in the largo towns, 7*88 in the small town districts, 
in the mainland rural, and 6*02 in the insular-rural districts. 
Wigtown and Ross and Cromarty exhibited thci two extremes, the 
former — a lowland rural district — having an illegitimacy per- 
centage of 16*51, and the former— a highland rural district- 
having only 4 *92 per cent. Table VI. shows the percentages to 
population of births, deaths, and marriages registered in the four 
decades specified : — 

Table VI. — Showing Birth, Ikath, and Martingr. Itotto. 



1861 71. 

1S71-81. 

ISSI 91. 

1S91-190J. 

Birtli-rato 

3*48 

3-47 

3*22 

3*01 

Death-rate . . * 

2*19 

2-15 

1*01 

1*84 

Marriage-rate 

0*69 

0-71 

o*cc 

! 0*70 j 
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The marriage-rate in decade 1881-91 was higher than that for 
Scotland in six counties — Forfar, Renfrew, Ayr, Lanark, Linlith- 
gow, and Edinburgh — and below in all the others. Renfrew had 
the highest rate — 73*11 per ten thousand — and Sutherland the 
lowest — 31*91, Five counties had a higher death-rate than Scot- 
land — Forfar, Edinburgh, Bute, Renfrew, Lanark ; of the others, 
which were below the mean, Peebles was lowest with 14*028,^ The 
mortality rate at ages under five vcars to the |)opulation alive at 
the same ago varies from 1*7 in Orkney to 6*8 in Lanark. Table 
VII. gives the percentage of single, mamed. and widowed to the 
total of eacli sex in Scotland, England and Wales, and Ireland 
respectively in 1891 


Table \ll.— Showing Percentage of Single, Married, a/nd 
Widowed in the United Kingdom (1891), 


Sexes. 

Scotland. 

England and Wales. 

Ireland. 


Sing. 

Mar. 

Wid. 

Sing. 

Mar. 

Wid. 

Sing. 

Mar. 

Wid. 

Males . 

66*3 


3-2 

62*0 

34*6 

3*5 

69*5 

24*4 

8*9 

F emales 

63'1 

28*9 

7*8 

59*6 

32*9 

7*5 

64*0 

26*2 

9*7 


Blind, -The number of blind ]ieraons in Scotland in 1891 
was 2797 (1417 males and 1380 females), the proportion to the total 

S opulation being 1 to 1439, as against 1 to 1182 in 1881. The 
oaf and dumb numbered 2126 (1196 inalos and 930 females), the 
proportion to the i)opulation Ijeing 1 to 1894, coni])ared with 1 to 
1744 in 1881. The number of lunatics ^vas 10,465 (4918 males 
and 5527 females), equal to 1 to 385 of the ^lopulation ; in 1881 
the number was 8406, or 1 in 444. In addition, there wore 6017 
imlKHiiles (2506 males and 2511 females), being 1 to 802 of the 
]K)]mlation, comiian^d with 5991, or 1 in 6*23, in 1881. 

Oecnp(dions.''~li!eXAo VIII. exliibits the classification of the jieople 
in 1881 and 1 891 . The proportions of the professional, commercial, 
and industrial classes maintained the increase which they had 
shown in tlie preceding decade ; and while the agricultural class 
continued to diiniiiish, there was no cessation of the diminution of 
the unproductive class, whose falling away in 1881 was put down 
to a change in classification since the previous census : — 


Taiu.k VIII . — Classifying Population in Professions 
a'iid Trades, 





Per cent. 

of Total ! 

Classes of Occupation. 

1881. 

1801. 

Population. | 



1881. 

1801. 

Professional . 

96,103 

111,319 

2-67 

2*76 

Domestic 

176,565 

203,1.53 

4*73 

5*05 

Commercial . 

132,126 

180,952 

3*54 

4*49 

Agricultural and fisliing 

269,637 

249,121 

7*21 

6*19 

Industrial 

932,653 

1,03*2,404 

24*97 

25*65 

Unproductive 

1 2,128,589 

‘2, *248,695 

.56*98 

65*86 


Pauperism , — In Scotland jiaiiporism .showed an almost con- 
tinuous doclino from 1868 to 1891, the ratio of ordinary poor jier 
thousand of estimated population being 40 in the former year and 
20 in the latter. The average in the det*.ade 1881-90 was 22*5 ; it 
fell from 21 in 1890 to 20 in 1891, and stood at that figure till 
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the end of the onraing decade, except in 1897 and 1898, when it 
was 21. On the other hand, the ratio of lunatic poor per thousand 
of estimated Mfulation has risen from 1*8 in 1868 to 8*1 in 1900, 
the increase oeing undoubtedly due, in part at least, to the fact 
that greater care has been tideen to segregate this class of the popu- 
lation, coupled with a growing disiuclmutioii of the working classes 
to be burdened with the mentally weak in the liome. 

Crime , — Although the prison accommodation in the large centres 
of population is more ana more taxed every year, crime continues 
to demine steadily, as is shown by Table IX., albeit the figures for 
1898 indicate a set back from 1897 : — 


Table IX . — Classifying Crimes, 




Average. 


1000. 


Offences. 

1 

1888-92. 

1893-97. 

1801-93. 

i 

i 

1 

£ 

1 

Against person . 

780 

685 

OTiO 

00.') 

043 

605 

00 


A^nst property, with 
violence .... 

666 

547 

601 

581 

594 

610 

33 


Against property, without 
violence . 

805 

006 

831 

802 

840 

627 

170 

707 

Against projterty, mali- 
cious .... 

82 

42 

31 

.30 

24 

14 

2 

■ 

Forgery, &c. 

Other offences . 

42 

33 

2.1 

.31 

24 

18 

4 

22 

104 

123 

82 

107 

61 

52 


68 

Total .... 

2477 

2330 1 2224 

1 

2283 

2180 

1880 

1 281 

2167 


Communications , — By the Local Ooveriimeiit Act of 1889 the 

oversight of the roads in Scotland was transferred from the 

Road Trustees to county councils, and the management is in 

practice in the liands of district committees, comj>osed of repre- 

sentatives of the county council and the parish councils of 
the district. Tabic X. siiows the dcvelo])ment of railway com- 
munication in Scotland. The total capital of all the railway 
companies in 1888 was £114,120,119 ; in 1898 it had been raised 

to £158,982,782 — paid up and raised by loans and debenture 

stock. 


Table X . — Ulustraling Growth of Pail way Communicodions, 


Year. 

1 

T 

PaMcngurs. 


Ite**elpts. 


Flint 

Clans. 

Sei'oiid 

ClilHS. 

Third 

Class. 

Total. 

FassfU- 

K«r. 

Ooods. 

Total. 

1884 

2898 

4,711.600 

2,716,932 

46,877,642 

64,306,074 

S2,Kll.7.37 

i £4,426,02.3 

£7.367.760 

1888 

.3097 

4.6'Ai,971 

1.643,992 

62,142.366 

6H,4l.V3tO 

3.10.3,195 , 4,564,627 

7,9(»4,427 

18H8 

9476 

4,718.024 


109,38H,421 

114,107,44.6 

4, .3.16, 182 

6,105.681 

10,873,318 

UHX) 

3486 

6,876,684 


116,826,418 

122,201,102 

4.716,592 

6.431, 603 

11,603,010 


The total disajipoarance of the seeond-chiss 2 )a.ssenger from Scot- 
land during the decade ended in 1898 will be noted, together with 
the almost constant number and real de(*rease of the fii’st-class 
imssengers. From the })a88ing of the Light Railways Act of 1896 
down to the cud of 1898, the Board of Trade had sanctioned the 
construction of nine light railways in Scotland, with a total mile- 
age of 66}. 

Agriculture , — The distribution of land in respect of ownershij* 
has not suffend an appreciable change since 1875. Table XI. is a 
comparative statement of the number and acreage of holdings in 
each class above five acres in the years 1885 and 1895 


SCOTLAND 


Table XL — Pluatrating Distribution of Holdings above Five Acres, 


Years. 

6 to 20 Acres. 

20 to 50 Acres. GO to 100 Acres. 

100 to 300 Acres. 



Above lOOOAcres. 

Total. 

No. 

Acres. 

No. 

Acres. No. 

Acres. 






Acres. 

No. 

Acres. 

No. 

Acres. 

1885 

22,13*2 

*236,995 

10,677 

361,675 9778 

725,499 






409,641 

90 

137,104 

57,892 

4,778,870 

1895 

23,104 

245,664 

10,817 

1 

363,266 9834 

731,977 

12,968 

2,203,207 

2070 

782,369 

620 

897,682 

76 

104,410 

59,489 

4,828,676 


The tabic contains striking evidence of tlie reversal of the tend- 
ency, long prevalent, to abolish Die lowland crofting class, and of 
tlio natui’al reversion to the division of land into farms of manage- 
able size. Tliere were altogether 54,071 holdings in 1895 und^or 
50 acres (including 20,160 imder 5 acres), or 67*89 of all the hold* 
iugs in Scotland. 

Since the passing of the Crofters Act of 1885, and the amending 
statutes of succeeding years, which added to the Commissioners’ 
pow’ers of fixing fair rents and cancelling arrears, the power ^f en- 
larging crofts and common grazings, political agitation among the 


Highland crofters lias practically died out. The material condition 
of the class has not very markedly imiiroved, except where, by 
Govemmout assistance, crofter fishermen have been enabled to buy 
better boats; but in some districts, even in the Lewis, superior 
houses have been built. The Crofters’ Commission has been con- 
tinuously at work since 1886, and had up to the end of 1898 dealt 
with 19,862 aiiplications to fix fair rents, covering 192,283 acres 
held in individual occupwey, and 1,243,828, acres of grazing or 
common hill pasture. The total amount of the fair rents fixed was 
£69,420, and the total amount of reduction on the old routs £21,448. 


















STATIHTICS] SCOT 

Of £183,930 of arrears of rent, £123,651 was caiicelled; and 
41,452 acres was assigned in enlargement of existing holdings. 
Under a Congested Districts (Scotland) Act of 1897, a Board ex- 
pends £35,000 a year of public moneys, within certain districts 
of Argyll, Inverness, Ross and Cromarty, Sutherland, Caithness, 
Orkney and Shetland, in assisting migration, improving the 
breeds of live stock, building piers and buatslips, making roads 
and bridges, developing homo industries, Ac. Deer forests in 1899 
covered 2,287,297 aci’es — an increase of 575,405 acres since 1883. 

The epoch of agricultural depression which set in prior to 1885 
was surmounted m Scotland with com|)arativoly little trouble. A 
large amount of ca])ital was lost by tenants, and a few farms were 
thrown hero and there ujion the landlords' hands, but in no district 
was rent extinguished or were holdings abandoned. The sub-com- 
missioners who rcfiorted to the Royal Commission on Agriculture in 
1895, found nearly every where a demand, sometimes competition, 
for farms, persisting throughout the crisis. In Banff, Nairn, Elgin, 
and tlie seven counties south of the Firth of Forth rent reductions 
varied from 25 to 30 per cent. In Pertli, Fife, Forfar, and Aberdeen 
the average was 30 per cent. ; but in all the counties of both grou}>s, 
towards the end at least of the }ierio<^l of depression, the coexistent 
demand and com|)etition for farms were observable. In some dis- 
tricts of the western division of the country rents fell veiy little ; 
in others, especially sheep-farming districts, the fall was very 
severe. In Aymhire the figure varied from 5 to 20 i>er cent. ; for 
Dumfriesshire 16 })or cent, was given as a fair average, but here 
too the distressed farmer was conipellod to admit that if he gave 
up his holding there were others ready to take it. Now, owing to 
the iucroased attention given to stock- fattening, dairying, Ac., and 
to a rise in prices all round, farming has roaebed a condition of 
equilibrium, and the most noticeable, residuum of the jMsriod of 
depression is the large intrusion of the butcher and grazier class 
into the fanner class proper. Caithness- shire was declared to be 
the greatest sufferer by the iwricKl of depression ; rents fell in that 
county by 30 to 50 per cent, on large farms, 20 to 30 per cent, on 
)iiedium, and 10 to 60 {Xir cent, on small farms. Table XII. shows 
the total area, the cultivated area, and the area under each kind of 
cro])S in 1888 and 1901: — 


Table XII. — llhiatraling Acreage under Cultii^atam. 


Total Area (Foreshore excluded), 19,455,788 Acres. 


1888. 

1901. 

Cultivated acreage 

4, 878, .’ill 

4,900,131 

Permanent |>asture 

1,191,648 

1,428,224 

Arable land ' 

3,686,866 

8,471,907 

Corn crops ; | 


Wheat I 

68,735 

36,225 

Barley or here ! 

223,468 

235,115 

Oats 1 

1,015,396 

956,389 

Rye 1 

9,690 

5,541 

Beans 

15 738 

13,037 

Peas 

1,423 

1,849 

Total corn crops . . i 

1,336,338 

1,247,656 

Green crops ; 



Potatoes 

i 157,605 

130,176 

Turnips 

480,626 

458, .556 

Mangolds 

1,345 

2,9.50 

14,404 

Cabbage, kolil-rabi, and rape . 

i 6,884 

Vetebos or tares .... 

! 13,851 

9,016 

Other green crops .... 

: 2,848 

2,384 

Total green crops 

1 663,159 

617,486 

Grasses under rotation 

1,668,4.53 

1,593,461 

Flax 

327 

4 

Small fruit 

3,416 

6,079 

Bare fallow 

15,083 

7,221 


The most notable movement in corn crops, if we except the 
revival in a limited area of wheat-growing, has been in barley, 
the acreage of which responded to the rapid development of 
clistilling in Scotland up to 1899. In regard to green crops, 
the figures relating to cabbage, Ac., and to small fruit reflect 
the development of market-gardening in the neighbourhood of 
the large towns. The area under orchards rose from 1562 in 
1880 to 2149 in 1898. W<xk18 and plantations covered 811,703 acres 
in 1880 and 878,765 acres in 1895, of which 54,956 acres had been 
planted between 1881 and 1895. 

Table XIII. sliows the yield of the principal crops per acre in 
1888 and 1899, with the average yield i)er acre in 1899 ; — 
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Table XIII . — Shovoing Yield of Chief Crops per Acre, 



1888. 

1809. 

Averiigc* iHir Acre. 

1809. 

Wlioat 

. Bushels 

2,139,282 

1,763,320 

37*42 

Barley 

• >1 

7.630,661 

8,222,891 

34*19 

Oats . 


34,986,742 

33,313,304 

34*78 

Beans . 


409,535 

439,613 

33*66 

Peas . 


26,740 

26,515 1 

24 *04 

Potatoes 

. Tons 

767,271 

649,428 

5*11 

Turnips 

* ft 

6,218,905 

.5,751,738 

12*23 


Table XIV. shows the number of live stock in 1888 and 1901 
Table XIV . — Illmtraiing In/crease of Live StoeJe. 



J888. 

1001. 

Horses used for agriculture 

Unbroken horses and breeding mares . 

146,913 

42,874 

153,918 

40,975 

Total .... 

Cattle : 

Cows or licifers in milk or calf 

Other cattle, 2 3 ’*cars and above 
Under 2 years .... 

189,787 

410.2.56 

219.1.56 
4.50,878 

194,893 

433,981 
274,016 
.521, *284 

Total cattle 

Sheep ; 

One year and above 

Under one 

1,110, ‘200 

1,4 31,. 535 
, 2, ‘299, 032 

1,229,281 

4,627,066 

2,774,343 

Total .... 

6, 730, .567 

7,401,409 

Pig'S 

1.51,590 

1 121,821 


Th«* table shows, when collated with Tabic XI II., the extent to 
which Sc(»tti8h farmers have turned their att.cnti(»n to sto<‘k-raisiiig 
in preference to cro}>-rai8iiig. The cow slctck of the country lins 
risen .steadily, and the regular increase of the Dumber of cattle 
under one year points to the breeding industry being in a hcaltljy 
state. Horse-breeding, as indieaitu] by the numbers of unbroken 
huises and breeding mares, is a declining industry ; it reached its 
maximuii. of prosperity in 1894, wdien the number of horses in the 
class named was 51,710. 

Fisheries , — The development of the Scotiisli fisheries during the 
past decade is exhibited in Table X V. ; — 


Table XV. — Show nig Growth (f Fisheries. 



Tt»tal takim by Not 
aitil Lino. 

1 ! I'rlcc 

Tutui tiikon by 
Trawl. 

i 1*11(1' 

Tutui Onuiititvanil Value 
ol I*Hll luiMb'lt. 

! 'I'nri' 


Cwt 

£ 

IKT 

Cwt 

Cwt. 


|M'r 

Cwt 

CW't. j 4. pIT 

' Cwt. 

iwa . 



4/10 

•.*H1.R12 



7,Hi.l,4R8 ; I.r.VU.KiC ',fi 

IKOK . 



4/M 

783,4.% 

4.73, V.Kt 

n// 

i;,rK'-.7.70K ; 1 n/H 

1!M) . 


1,5TJ.M7 

7/7 

1,077,m 

7U3.4'.'7 

13/ 1 

1>,:{2.7.W4 K/8 


While iiKt-fishing has not been at a Htandstill, the great progress 
of the fisheries has lieen due U) the multiplication of hc.ani-trawling 
vessels, in wdiich a large amount of capital has been invested, ami 
whose ojxiratioiis have scarcely been choekf^d by the closing of the 
Moray Firth and other inshore waters to all but lino boats. Linc- 
fisbing has suficred a decided sct-back. For instance, while 
1.420,789 cwt. of round fish were caught by liim in 1890, only 
6.50,000 cwt. were caught by lino in 1900 ; trawlers landed 171,593 
cwt. in 1890, and 892,000 cwt. in 1900. Trawlers have- to go farther 
and farther afield for their fishing-grounds, and lljc line lishenncn 
on the east coast arc to some extent adapting themselves to changed 
conditions by employing larger boats, and in some eases having 
them proi>elled by steam ; on the west coast, on the oilier liaml, 
the tendency is towards the ciriployment of smaller boats. In 
1900, 82,809 persons were employed in connexion with the various 
branches of the sea fishcric.s ; tlie fleet of fishing vessels rmin- 
bered 11,275, manned by 40,192 fislicrmen ; ami toial value 
of the fish landed on Scottish coasts was .i*2, f01,900 bis against 
£2,270,484 in 1899 and £1,9.57,000 in 1898'.. made, up of : liemiig, 
£1,243,407 ; sprats, £1876; sjifirliiig, £1086; mackerel, £502.5 ; 
cod, £20.5,994 ; ling, £51,210 ; tusk, £229.5 ; .saitlie, £12,208 ; had- 
docks, £512,660; whiting. £35,414; conger eel, £7/6,5 ; turbot 
£18,325; halibut, £40,801; solo, £41,688; flounder plaice, am ^ 
brill, £109,829; skate, £20,659; other white fish, £25,0o8 ; shell- 
fish, £75,906. 

S. VIIL — ^9 
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Mining Industrm , — ^Tablo XVI. exhibits the development of 
the mineral industry of Scotland since 1885 so far as statistics are 
available : — 


Table XVI . — llluBtraiing Dcveloimmt of Mining Jndn$try, 


issr>. 


(*oal 
Fire clay 
Iron ore. 
Oil. shale 
Lead ore 
OnuiiU! . 
Limestone 
Slate . I 


Torjs. 


:il,2S.S,5s<t , 4,74(1,423 


j,s3r.,ir.!> i 
i,74i,7r>o ! 
4.31G 


W.ll-j 
770, KiO 
437,3.30 
Ite,774 


li),23S I 27,814 


1805. 


Tons. 

|2S,792,603 

087,058 

824.07.3 

2,236,224 

4,111 

361,208 

403,347 

44,235 


7,072,747 

101,603 

311,303 

550,056 

30,832 

100,500 

120,411 

75,742 


lOtKi. 


Tons. 


33,112,204 

1,001,836 

840,031 

2,270,870 

1.830 

1,182,067 

504,730 

30,277 


18,056,068 

100,220 

408,713 

620,000 

24,007 

381,244 

00,547 

72,613 


Imports of Iron Ore, 

I 2,8.32, .508 1 1,957,100 | 4,450,311 2,077,052 | 1,371,084 | 1,171,020 


Vi g- Iron Vrndue/tim, 



1885. 

isori. 

1000. 

Furnocet) in blaBt 


02 

70 

85 

Output in ions . 

. 

1,008,502 

1,048,774 

1,156,885 


Coal is found in l.^i Scottish counties. Of the total output 
since 187C, Lanark contribut(;d 55*90, Ayr 14*35, Fife and 
Kinross 11*95, Stirling 0*05, Kdinburgh 3*75, Linlithgow 2*80, 
Dumbarton and Cluck inaiiiian eA(3li 1*40, Haddington 1*20, Renfrew 
0*36, and Argyll, Dumfries, Perth, and Sutherland together 0*85. 
The total quantity worked up to the end of 1898 was 1,514,062,000 
tons, and tlin quantity then rcniaining to work was estimated 
at 4,634,785,000 1on.s. The export of coal from the principal 
Scottish })orts ro.s(! from 5,800,000 tons in 1889 to 9,000,000 
tons in 1899. Lanark produces about 46 |)er cent, of the fire- 
clay production, and Ayr comes next with about 16 f»er cent.; 
Edinburgh, Renfrew, and Stirling are the other counties in which 
the mineral is found in quantity. Ayrshire, with an output of 
36 per cent, of the whole, is the priiiciiMil iron-mining county ; 
Renfrew follows witli 20 j»or (tent., and Lanark with 18 per cent.; 
iron ore is worked also in Edinburgh, Linlithgow, and Dumbarton 
oil a considerable scale. Oil shale is found in Linlithgow, Ayr, 
Lanark, Stirling, and Renfrew ; but more than half the total 
output is credited to Linlithgow, where the principal refining 
works are situated. Argyllshire furnishes the bulk of the slate 
production. Limestone is found mainly in Lanark, Renfrew, 
Haidf, Ayr, Stirling, and Haddington, in the order stated. Granite 
occurs in Aberdeen, Kirkcudbright, Argyll, Kincardine, the Aber- 
deen production being 69 per cent., of Kirkcudbright 15 }»er cent., 
and of Argyll 10 per cent., of the whole. 

Tliere aro 26 iron -works in Scotland, and all were in active 
o])cration in 1900. Tlmy are owned by 22 firms and employ about 
7000 operatiY(\s. The product consists of all classes of malleable 
iron — bars, angle.s, t(?cs, hoops, strips, sheets, and plates, and 
amounts to some 350,000 tons per annum. There were working in 
the West of Scotland in 1900 about 115 open-hearth Siemens-Martin 
stool furnace.8, ranging in capacity from 60 down to 20 tons jier 
furnace. Tlio average output per fiimnce is 210 tons a week- 
total, 24,1.50 tons ; and the total produce of the year of 48 working 
weeks, 1,149,200 tons of ingot steel. There are also 2 Bessemer 
converters, wliich produce about 1000 tons weekly, .so that the 
output of ingot steel in West Scotland is nearly IJ million tons. 

Mannftictures. — The detailerl statistics for 1890 about the 
manufactures exliiliit tlie following facts The woollen in- 
dustry has the widest s])rcad of all the textiles. There wore 
ill that year 2 W(M)l-s]iiiiiiing factories in the northern district, 
2 in the n()rth -western, 8 in the north-eastern, 23 in the east 
midland, 8 in the west midland, 14 in the south-westcni, 14 in 
the soitth-eastern, ami 14 in tlio southern. In 1900 there were 256 
worsted and woollen factories, and 91 hosiers’ and wool w'orkshops. 
Weaving has its principal seats in Hawick, Galashiels, Dumfries, 
Elgin, Aberdeen, Inverness. Table XVII. shows the progress made 
in the previous decade ; -- 


Table XVII . — IllvstraJting GrovAh of Woollen Industry, 



Factories. 

Spindle 1 

... ' LnAina. 

Persons employed. 



Bpinniiiff. 

Doubling.’ 

Male. 

Female. 

Total. 

1878 

246 

559,021 

62,013 6284 

10,083 

12,584 

22,667 

1890 

282 

565,146 

73,978 9886 

12,915 

18,162 

81,077 


The employes in this industry numbered 29,218 in 1897. 


The linen industry is confined mainly to the oountieB of Forfar, 
Fife, Aberdeen, Perth, and the speci^ity of thread-spinning to 
Paisley. Table XYIII. offers a comparison between its conation 
in 1878 and 1890, and it may be said generally that the persistence 
of hostile tariff lemslation in the United States has prevented a 
recurrence of its former activity : — 


Table 'Sy^llh'—Illustrating Growth of Linen Industry, 



Factories. 

Spindles. 

Power 

Looms. 

Persons 

emplo3'od. 

Spinning. 

Doubling. 

1878 

1890 

155 

136 

265,203 

187,756 

18,495 

20,599 

16,766 

18,687 

36,476 

34,222 


There were in 1890, 27 hemp factories, with 14,450 spinning 
and 1735 doubling spindles and 3216 eniploy68 ; and 108 iute 
factories, with 242,205 spinning and 10,868 doubling spinc^les, 
12,897 power looms, and 13,007 male and 26,878 female employes. 
In 1900 factories engaged in flax, jute, hemp, and tow numbered 243. 

Cotton manufacture has stagnated in Scotland as compared with 
England, and it is certain that there has been no development of 
the industry since the publication of the last official 8tatiBti(‘s. 
Table XIX. gives particulars for 1876, 1886, and 1890. The 
most iuqjortant factories are still confined to Glasgow and 
neighbourhood : — 


Table XIX. — IHnstrcdimj Growth of Cotton Industry, 


i 

i 

Factories. 

Spindles. 

Power Looms. 

Persons employed. 

1 1875 . 

96 

1,711,214 

29,171 

35,652 

1885 . 

147 

1,149,514 

19,684 

37,167 

1 1890 . 1 

1 

124 

1,204,113 

28,093 

84,878 


The employe numbered 29,640 in 1897. In 1900 there were 92 
cotton factories and 18 textile worksho^is engaged in cotton. 

The textile industry that has made most marked progress in 
S(!otland is the weaving of lace curtains, which is carried on 
chiefly in a number of Ayrshire towns and in Glasgow. In 1878 
there was only ono lace factory, employing 45 hands ; in 1890 there 
W’cro 19 factories, with 2087 hands ; and the number has increased 
since. Tliore were 11 silk factories in tlio soutli-v estem district 
in 1890, wth 7917 spindles and 734 power looms, employing 1834 
hands (2244 in 1897). Table XX. shows particulars of all textile 
factories in Scotland subject to tlie Factories and Workshops Acts 
for a series of years : — 


Table XX . — JllnstraJting Position of all Troetile FvuAories, 


Years. 

Factories. 

Number of Spindles. 

Number 
of Power . 

IXMIIIB. 

S' 

Weaving. 

Spinning and 
Weaving. 


Total. 

Spinning. 

f 

1875 

229 

195 

211 

45 

680 

2,436,047 

446,429 

74,196 

1886 

251 

221 

190 

114 

776 

1,726,178 

643,931 

72,279 

1890 

220 

227 

184 

116 

747 

1,713,899 

699,836 

71,471 

1900 

... 



... 

725 

... 

... 



The Scottish industries that have made decided progress are 
the manufacture of iron and steel, of whi(*h statistics are given 
above, and distilling and brewing. In the year 1900, out of 
a total of 199 distilleries at work in the United Kin^om, 159 
were situated in Scotland. Table XXL mves an indication of the 
progress of distilling and brewing actually and relatively to the 
United Kingdom : — 


Table XXL — IlluslnUing Growth of Distilling and Brewing, 



Scotland. 

United Kingdom. 


1890. 

1000. 

1800. 

1000. 


£ 

£ 

£ 

£ 

Spirit duty . 

4,872,400 

7,660,676 

13,860,002 

20,124,003 

Beer duty 
Total excise 

441,542 

746,894 

9,410,426 

18,940,536 

net receipt . 

5,158,096 

8,397,569 

j 27,127,651 

84,064,539 




statistics] 

The number of ^llons of whisky distilled in Scotland in 1900 
was 31,798,465 (United Kingdom 59,246/277), compared with 
21,472,441 in 1894 and 20,164,962 in 1884. The number of 
barrels of beer brewed in Scotland (in Edinburgh, Leith, and Alloa 
chiefly) was 2,137,030 in 1900 (United Kin^om 86,894,565), 
compared with 1,744,512 in 1894. The number of barrels refined 
for home consumption in 1899 was 1,918,426, commred with 
1,425,769 in 1890. 

The cheapness of sugar, while it ruined the reflning industry 
of Greenock, brought about an enormous development of the 
manufacture of confectionery and preserves in Scotland, and 
helped, with the increase in the iin|>ortation of flour, to develop 
the bakery trade. Preserve and confectionery making is, however, 
mainly confined to Glasgovr, Edinburgh, Dundee, and Forfar. 
Printing continues to bo one of the most important industries of 
Edinburgh, linoleum and floor-cloth manufacture of Kirkcaldy, 
granite-^iolishing and comb-making of Abenlecn. The manufacture 
of chemicals has its principal seat in Glasgow and ncighViourhood, 
the manufacture of explosives in Ayrshire. German comitetition 
has almost killed the glass-bottle industry, and all the ini{K>rtant 
potteries are concentrated in (xlasj^ow, Edinburgh district, and Fife. 
The other widely spread industries of the country do not call for 
special notice. 

Comimrce mvd Shipping , — In order of commercial im]»ortanco the 
ports of Scotland now stand as follow : Glasgow, Jjeith, Dundee, 
Grangemouth, Greenock, Aberdeen, Kirkcaldy, Grantou. Table 
XXII. shows the net tonnage registered at Scottish ports for 1889 
and 1900 


Table XXII . — Shovring Registered Tonnage, in Port 
for 1889 and 1900, 


j 1880. 

1900. 

i No. 

Tons. 

No. 

Tons. 

709,430 

1,528,032 

Sailing ves.‘4el*« . , i 1644 

Steam vessels . . | 1567 

827,417 

1,041,174 

1104 

1980 


Table XXII I. shows the progi-ess of the foreign and colonial and 
coasting trade in the same years : — 


Table XX III . — Illustrating Growth of Foreign and 
Colonial and GoaMing Trade, 



( ’oostinir. 

Colonial and Foreijfii. 

Total. 


Entered. 

Cleared. 

Entered. 

Cleared. 

Entered. 

Cleared. 

1880 . 
1808 . 
1900 . 

7,188,763 

9,‘260,2;i3 

7,213,r)74 

6, 998, .<310 
8,937,481 
6,791,9.59 

3,931,010 
5, .510, 927 
5,657,200 

4,412,007 
0,290,5.55 
6,602, .545 

— 

11.119.773 
14,707,100 

12.870.774 

11,411,123 
15,2.34,036 
1.3,394, .504 


Table XXIV, shows tlie development of the foreign and colonial 
trade : — 


Table XXIV . — Shoiving Growth of Foreign and Colonial Trade, 



Imports. 

Exports of Products 
of United Kingdom. 


£ 

£ 

1889 . 

86,771,016 

22,310,006 

1898 . 

36,224,982 

23,643,143 

1900 . 

38,691,245 

32,166,561 


Foreign and colonial merchandise trunsliipiied w^as valued at 
£989,289 in 1889 and £738,440 in 1900. The customs revenue 
rose from £1,965,080 in 1894 to £2,30.5,259 in 1900. 

Notwithstanding one or two set-backs, shipbuilding made steady 
and satisfocitory process, chiefly on the Clyde. Table XXV. gives 
details of tlie Scotti^ output in each of tlie years from 1895, snow- 
ing the decadence of sailing shipbuilding, the progress made in 
steam shipbuilding, and the increase in the size of the steamers 
turned out: — 


Table XXV . — llhistrating Position of Shijibuilding Trade 
since 1895, 



Sailing Vessels. 

Steamers. 

Total. 


No. 

Tonnage. 

No. 

Tonnage. 

No. 

Tonni^e. 

1895 . 

105 

40,726 

266 

346,656 

371 

386,982 

1896 

97 

46,814 

329 

392,110 

426 

438,924 

1897 

101 

42,137 

282 

329,608 

382 

371,745 

1898 

48 

8,946 

360 

506,252 

408 

615,197 

1899 

43 

15,498 

318 

521,099 

361 

636,697 

1900 


... 

... 


406 

634,769 

1901 

... ; 

... 

... 


376 

654,406 
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Natiemal Wealth , — ^The total amount of pro]icrty and profits 
assessed to the income tax in Scotland was £61,125,422 in 18 S5 
and £75,833,242 in 1900, the total remaining almost a constant 
tenth of the total for the United Kingdom. Real property under 
St^hedule A increased in annual value from £19,790,167 in 1885 to 
£22,949,891 in 1900, and the amount under Schedule D (])rofits 
and trades) from £30,8/9,677 in 1885 to £45,390,788 in 1900. 
The amount which the Post Office and Trustees Savings Hanks 
owed depositors in Scotland increased by about 250 per cent, be- 
tween 1884 and 1900, the figure for the former year being 
£8,612,910 and for the latter £21,568,415 ; and while the Scottish 
total was little more than an eleventh of the total for the United 
Kingdom in 1894, it was between an eighth and a ninth in 1898. 
.Joint-stock companies registered in Edinburgh averaged 268 yearly 
in 1891-1900, with an average total capital of £12,330,313. Tlie 
total ])aid-up capital of the Scottisli banks, 10 in number, at 
date of balance in 1901 was £9,302,000, and their total assets, 
£138,317,871. 

UniversUm and Schools . — The four Scottish universities — St 
Andrews, Glasgow, Aberdeen, and Edinburgh— had in 1899, 128 
professors in all and 07 lecturers. Radical changes were made in 
their constitution by an Act of 1889 and a Rm^al Commission 
which carried out its provisions. The University Court of eacli was 
made supremo authority iu regard to finance, discipline, and the 
regulation of the duties of professors and lecturers ; the universities 
were emjK)wered to affiliate other academical institutions ; an en- 
trance examination was instituted ; and large options were intro- 
duced into the course of study and the subjects of examination for 
old and new degrees ; and women students were admitted on an 
equal footing with men. Under the Act the University College of 
Dundee W'as incorporated with the University of St Andrews, 
and Queen Margaret College became a j»art of the University ol 
Glasgow, the buildings and endowments, which are used for 
woinen students exclusively, being handed over to the University 
Court. St Mungo's College, Glasgow', incorporated in 1889 ninb*r 
a Board of Trade licence, has medical and law faculties, and Ander- 
son’s College Medical School, Glasgow, was instituted in 1887. 
These arc on the same footing as the extra-mural Kdinburgli 
medical schools, their medical curricula qualifying for licem^ only, 
ami not for Scottisli university degrees. Tlio Glasgow' ami West 
of Scotland Technical College, instituted iu 1880 by Uio union 
of the non - medical part of tlm Amlersonian University and 
other institutions in Glasgow^ and the Ilcriot - Watt College, 
Edinburgh, incorporated under the I'lducaiional Endow'monts 
Act of 1882, are the leading technical scdiools (d* Scotland, and 
there are schools of almost equal rank at Aberdeen, Paisley, 
Coatbridge, and elsewhere. By the erection of (diairs and 
lectureships in education, and otherwise, Iho training of teachers 
has been brought into closer touch with the universities, but 
the separate normal schools managed by the Churches are still 
carricHl on — the Established and Free Churches having each 
schools for both men and w'omen in Edinburgh, Glasgow', and 
Aberdeen, the Episcopal Chimdi a training sehoi)! for w'omen 
in Edinbiirgli, and the Roman Catholic Church one for women 
in Glasgow. 

The secomlary education system of the country has bi'cn largely 
reformed. After the reorganization of the Scottish Fi<lii(:alion 
Department in 1885, w'hen it was separated from the English 
Department, it undertook the. iiisj)ection of higher class s' liools ; 
two years later it instituted a leaving <*crtiiicate, w’hi<di ha.*', 
in conjunction wdtli iuMi)ectioj), imj)i*ovcd the ellicieney of these 
schools, and also of tlie secondary departments of elementary 
schools, to w'liieli it w’as applied in 1893 ; 80 higher class schools 
(public, endow’ed, and voluntary) are iinde.r inspection, and pupils 
from 398 .schools sal for the leaving eerlificate in 1898. In 1898 
the functions of the Science and Art Dcpartme.nt, as far as Scot’ 
land is concerned, w’en* transferred to the Department, and 
arrangements are being iiuide for spending jiartof the money avail- 
able in encouraging school boards to provide organized course of 
instruction for children who have passed the cleiiientary stag<*. of 
education. Parliament has since 1892 suijsidized see-omlary educa- 
tion under an Education ami Local Taxation Aet of that year, 
some £50,000 being dispensed by burgh ami county committeeh, 
STiecially elected, to the managers of public secondary schools and 
tlie higher departments of elementary schools, and a lurther sum 
was made available by a Local Taxation Account of 1898 for 
similar purposes, A Technical Schools Act wiis ]Missed in 
and has neeu apfdiod by a few local autboritics ; but under an Act 
of 1890 burgli and county councils w*ere empowered to expend a 
State subvention known as the “Residue’ grant in supporting 
technical education, and about two-thirds of a sum which average.s 
nearly £50,000 is cither ajicnt by the councils directly m suljsidizing 
technical, science, and art institutions and (da.s.ses, or handed over 
to the county committees mentioned above lor allocation, la 
1900 a Bill was iiitrodiu'ed into Parliament which pmposed t<i 
reconstitute the burgh and county committees, to give them com- 
plete control of the moneys mentioned above, and considerable 
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powers of 8UX)ervision and guidance in regard to secondary and 
technical education. 

Table XXYL shows the progress that has been made in element- 
ary education since the passing of the Education Act in 1872 : — 


Tablk XXVI.— ///fts/ratw .7 MucaJLi/mtl Progress niiuie 1872, 


1 187Z. 

1 

1880. 

1800. 

1900. 

Estimated population 
' Number of schools inspected . 
Accommodation 

Averaire attendance : 

I>ay scholars .... 
Evening scholars . 

Number of tettclicra : 

Certifleated .... 
Assistant .... 

Pupil 

.3,390,808 

1,079 

281,088 

213,040 

3,053 

2,600 

'3*042 

3,700,314 

3,004 

002,064 

404,018 

14,297 

0,880 

1 444 

4,682 

4,100,276 

8,076 

714,805 

612,000 

11,036 

7,746 

1,320 

8,883 

4,324,044 

8,136 

803,842 

626,089 

43,962 

10,846 

2,418 

3,926 


The )>crcoiitage of average attendance to estimated {Kumlation in- 
(;roased from 12*08 in 1884-85 to 14*48 in 1899-1900. For the pur- 
])ose8 of education in Scotland there was raised by rates in 1898-99, 
£861,078, by an average rate of 9*26 ponce compared with 9*23 
ill the previous year ; by voluntary subscriptions, £28,883 ; in lieu 
of school fees there was granted to boards and managers, mostly 
out of a parliamentary vote, £367,618 ; and the ordinary parlia- 
mentary vote for day schools under insiiection amounted to 
£677,964— total, £1,935,543. Thus the cost of maintenance |)er 
child in average attendance was in public schools £2 18s. 7}d., 
in voluntary si'hools £2 6s. Od. School fees were almost entirely 
abolished in 1889, and the loss is made up mainly by annual 
parliamentary grant and jiartly by a propoi*tion, earmarked for 
the purpose, of the proceeds of imperial taxation diverted to local 
luirposes under various Acts. Down to Mareli of 1900, £7,684,677 
had boon spent in Scotland since 1872 in building public schools. 
The most important change ctlected in the elementary education 
system was tlie abolition of individual insjiection of the lower 
standards, wliich was brought about in 1886. This rcfonri has 
since been extended to the whole of the standards, and inspcctom 
now* applj' a collective test to the etiiciency of a school. By the 
Code of 1899 a merit certificate was instituted, which at once fixes 
a standard of attainment for puiiils who have passed through an 
elementary school course, and (pialifios for entrance upon courses 
of higher education in higher grade schools or dopartmonis w*hich 
managers were, by the saino code, liberally encouraged to organize 
for systematic instruction in science, subjects apfiertaining to com- 
merce, or sjiocially suited to girls. A Su|ieranuuation Act for 
teachers was juussed in 1898. 

CVinrcAei. — For the history of the Scottish Churches in recent 
yoars reference may be made to the se])arate articles, Scotlanp, 
Church K s of, and Soon. and, thk EriscorAL Church in. 
Table XXVII. gives coin))arative statistics (uj) to the union of the 
Free and United Presbyterian bodies in 1900) for the three Presby- 
terian Churches which command the allegiance of the bulk of the 
)>eople of Scotland ; — 


Tart.k XXVII. — Jllmtrating IHstrihntimi arid Contributium of 
Presbyterian Churches. 



Congregations. 

Members. 

Contributions. 


188.0. 

1899. 

1880. 

1809. 

1880. 

1890. 

Church of Scotland . 

1479 

1770 

000,201 

048,470 

£300,481 

£484,270 

Free Cliurch . 

1(K»7 

1109 

820,401 

177,617 

404,828 

0*20,028 

712,742 

423,106 

IT.P. Church . 

043 

689 

197,476 

887,356 


The membership of the Free Church included in 1899, 111,144 
adherents wdio were not communicants. The Reformed Presby- 
terian Church had in 1899 2 presbyteries and 12 churehos ; the 
Original Secession C'hurch, 4 })resl)ytorios and 29 charges ; the 
Evangelical Union Church (the section which refused to unite wit)) 
the Congregational Union in 1896), 10 charges; and the Free 
Presbyterian Church, which separated fi*om the Froci Church on 
account of the Declaratory Act of 1892, had 12 coiiCTegations. 
The Congregational Union of Scotland embraced 184 churches in 
1899 ; the Baptist Union of Scotland had 109 churches and 15,260 
meml^rs ; the Wesleyans liad 44 eonm*egations and mi.s8ion8 and 
6502 members. The Episco)>al Chundi of Scotland had 356 con- 
gregations, including missions, in 1899, 114,315 members, includ- 
ing 45,571 communicants, and raised £110,178 ; the corresiionding 
figures for 1885 l)eing 250 churche^s, 80,000 membei's, anef 30,000 
communicants. The Roman Catholic Church had in 1898, 346 
('■hurdles, chapels, and stations, com})arod with 327 in 1885, and 
its missions numbered 209, while the Catholic population” 
was 413,000, as against 340,000 in 1885. 

Local Administration. A largo number of new police burghs 
have been formed since the jmssing of the Burgh Police (Scotland) 
Act, which consolidated burgh law and enlarged the powers of 
police commissioners. But tlie most important change intro- 


HURCHES OF 

duced into local administration during the latter ])art of the 
19th century was efiected by the Local Government Act of 1889, 
which constituted county coundls and abrogated nearly all the 
}K)wers of the cotMissioners of supply. The council of each 
county exercises (wini two exceptions) the whole ix)wcr8 and func- 
tions of the comm^ioners of siipjdy and of the old Road Trust, 
acts as local authority under tlio Contamous Diseases (Animals) Act, 
as local authority under the Public Health Acts in all parishes 
(burghs and police burghs excluded), and performs all the adminis- 
trative duties formerly committed to the justices of the peace. 
Only the judicial iK>wers of the justices were left to them, and the 
principal function now discharged by tlie commissioners of supply 
18 the ai^intment of half (the county council a}>pointing the 
other half; of the members of the standing joint committee, which 
manges the county police, and whose consent in writing must be 
obtained before the county council undertakes any work involving 
capital expenditure. All but the smallest counties are subdivided 
into districts, and the Road Acts and the Public Health Acts are 
administered in these areas by district committees, composed of 
members of the county council and reiiresentatives of the palish 
and burgh coimcils of the district. The county council may also 
enforce the Rivers Pollution Act within the area under its juris- 
diction. Another Local Government Act for Scotland was passed 
in 1894, by which the Board of Supervision was replaced by a 
Local Government Board, composed of the secretary for Scotland, 
the solicitor-general, and the undor-sccrctary, and three ap- 
IHiintcd members — a vice-president, an advocate, and a medical 
practitioner. Parochial boards were abolished, and provision 
was made for the election in every ))Oor-law parish of a parish 
council, to which the pow’crs of the parochial heal'd ivere transferred 
in regard to ^wor law, vaccination, registration, burial-grounds, 
&c. New powers conferred on the parish councils include the 
following : — A parish council may take over the management of 
any j)arish trust at tlio option of the trustees, and may accept the 
charge of churcliyards, and move the county council in the matter 
of vindicating rights of way, or the formation of special lighting 
or scavenging districts ; and is entitled to the majority of seats in 
the Bub-committcc ajtpoiiitcd to manage tlic affairs of sucl) dis- 
tricts. Tlie parish council may acquire recreation grounds, act as 
managers under the Allotments Acts, and may lease land for 
allotments ; and has cei’tain iiowers of ensuring that the public 
health of its parish is pro|)crly looked after by tlie county council 
or district committee. (w. wa.) 

Scotland, Churches of.— The history of the 
Churches in Scotland during the last quarter of the 
1 9th century was marked by increased ecclesiastical activity 
and a considerable decline in church-going, the num- 
ber of baptisms, and the attendance at Sunday schools. 
The number of congregations of all denominations was 
3827 in 1879 and 4248 in 1899— an increase of 421. 
During the same jieriod the population increased by 
580,151, so that the addition to the number of congrega- 
tions kept pace fairly well with the addition to the 
jiopulation; there were 987 jiersons per congregation in 
1879 and 1002 jiersons jier congregation 1899. On the 
other hand, censuses of church attendance, taken in a 
number of urban and rural communities in 187C and 
1896, showed that the average best attendance per 
thousand memliers at the churches of the tlirce leading 
Presbyterian bodies in these places had fallen from 861 
in the former to 636 in the latter year, and it is esti- 
mated that there is probably a cliurchless population in 
Scotland equal to 37^ jjer cent, of the wiiole, or more 
than 1,600,000 jiersons. The indifference of the age 
was, however, constantly combated, not only by church- 
planting, but by numerous additions to the Church 
agencies for Christian work. The labours of the Church 
of Scotland Committee on Christian Life and Work were 
emulated by the other Presbyterian Churches, and many 
elaborate inquiries into such subjects as the religious 
condition of the jieople resulted in the creation of new 
organizations for stimulating the religious sentiment, 
and checking the tendency to lapse from Church con- 
nexion. But the Committee on Life and Work kept the 
lead which it established in 1875, at least in devising 
novel aids to the parish minister. Women’s w'ork in the 
Church was fully recognized by the Assembly of the 
Establishment in 1886, and a Young Women’s Guild and 
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Order of Deaconesses were founded, with a training home 
and Deaconess Hospital. Six years, from 1890 to 1896, 
were spent by a committee of the same Assembly in * 
investigating all over Scotland the “ state of religion and 
morals,’’ and in preparing a series of interesting reports 
thereon ; and a similar function is performed by a standing 
committee of the Free Church on Keligion and Morals. 
The standard of parochial and congregational activity 
was everywhere raised ; most congregations have agencies | 
for overtaking different departments of socio-ecclesiastical 
work, in which the laity co-operate with the clergy; 
Young Men’s Guilds, esi)ecially in the (ylmrch of Scotland, 
have an undoubted vitality ; and the Free Church, at all 
events, has gra])pled seriously with the problem how U) 
rid itself of inefficient ministers. 

Concurrent with this evangelical energizing vras a 
decided growth of tolerance and liberality of thought and 
scholarshij) in all the Presbyterian (Jhurches. Tn contrast 
with the immediately preceding i)eriod, it was the Free 
Church, rather than the Establishment, that was, during 
the last twenty years of the 1 9th century, most “ troubled ” 
by advanced thinkers and scholars among its clergy ; and 
while it constantly swelled the roll of its bold and dis- 
tinguished P»iblical critics and lilxjral thinkers, since the 
removal of the late Professor Robertson Smith from his 
chair in the Aberdeen College in 1881, it steadfastly 
refused to i)orinit a prosecution for heresy; w'hile the 
Established Church indulged in a heresy hunt so lately 
as 1896-97, when the Rev. Alexander Robinson, ministt^r 
of Kihnun, was deposed for refusing to recant the views 
expressed in liis book, Tlve Saviour in tlw Newer Lvjht. 
Development in tlie (Jhurch of Scotland in this res|K5ct 
has taken the lino of mutual tolerance of the High, Broad, 
and Evangelical schools, which have marked themselves 
off more cKjaiiy from one another, while freely recog- 
nizing ea(^h other’s right to be within the Cluirch. Tlie 
first-named school founded in 1892 the Scottish (Jhurch 
Society, ‘Ho defend and advance (Catholic doctrine as 
set forth in the Ancient Creeds and embodied in the 
Standards of the Church of Scotland ” ; and the Kilmun 
prosecution was followed by the foundation of the Scottish 
National Church Union by members of the Broad school. 
In the Free (Church the (College (!hairs were almost 
uniformly filled by advanced critics or tln',ologlan8, 
inspired more or less by Professor A. B. Davidson, w'ho 
went to tlie Hebrew cliair in the New (>ollego, Edinburgh, 
in 1863. Dr A. B. Bruce (author of The Tralniinj of the 
Twelve^ &(?., d. 1899) w'as appointed to the chair oi 
Apologetics and New Testament Exegesis in the Glasgow 
College in 1889. Henry Drummond (author of Natural 
Law in tlie Spiritual Worlds d. 1897) was made lecturer 
in Natural Science in the same College in 1879, and became 
X>rofessor in 1883 ; and Dr George Adam Smith (author of 
Tlte Twelve Prophets, ifec.) was called tr) the Hebrew chair 
in 1892. Attempts w'ere made between 1890 and 1895 
to bring all these professors, except Davidson, to the bar 
of the Assembly for unsound teaching or writing, but in 
every case these wore abortive, the Assembly never taking 
any step beyond w^arning the accused that “ their primary 
duty was to teach and defend the Church’s faith as 
embodied in the Confession.” After the failure of the 
first movement towards union of the Free and United 
Presbyterian Churches, the latter ^laid more attention 
to the efficient training of its ministry, and in 1891 its 
College was remodelled so as to furnish a full and regular 
theological curriculum, similar to those of the University 
Divinity Halls and the Free Church Colleges. 

This Church showed the way to the others, with its 
Declaratory Act of 1879, in relaxing the stringency of th(? 
subscription to the Westminster Confession of P'aith. In 
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1889 the Church of Scotland modified its formula for 
office-bearers’ subscription ; and a Declaratory Act, similar 
to that of the United Presbyterian Church, w^as passed by 
the Free Church Assembly in 1892, with the result that 
a small numlxir of ministers and congregations severed 
their connexion witli the Church and formed the Free 
Presbyterian Church of Scotland, on strictly and straitly 
orthodox lines. From 1885 till al)out 1895 much of tlie 
energy of all the Presbyterian Churches was absorl)ed by 
the Disestablishment agitation. In the former year the 
Free Church, having almost entirely shed the lilstablish- 
ment principle on which it w^as founded, began to rival 
the United Presbyterian Church in its resolutions calling 
for the Disestablishment of the Cffiurch of Scotland ; 
and while the Established Assembly at first resj)onded 
with otters to confer wdth both the dissenting Churches 
about union, the assaults upon its status waxed in 
vigour till in 1893 the Free Assembly hailed the result of 
the general electicjn as a verdict of the (constituencies in 
favour of Disestablishment, and insisted ui»on the Govern- 
ment of the day taking u]» Dr Cameron’s Disestablishment 
Bill. The Clmrch of Scotland began to counteract the 
agitation in 1890 by f (inning a defence organization all 
over the country, which was considered to be pra(;tically 
complete in 1895. After the general election of that year, 
however, the agitation became much loss active. During 
the last four or five years (jf the 19th century the Frt'c 
and United Presbyterian Churches devoted the great (»r 
l»art of their energy to arranging an im^orporating 
union between them. Tln^ minor Courts of the Free 
Church first moved in tlie matter ; and the 8uj)reme Court 
of the UnittMl Presbyterian (’hurch in 1896 resolved to 
“take stt^i)s towTirds union.” In the following year the 
Free Assembly resjxmdiHl by ap[M)inting a committee to 
confer with a cennniittec of the other Church. The joint- 
committee discovered a “nnnarkable and happy agree- 
ment” IwtwHicn the do(;trinal standards and rules and 
methods of the two bodies, and with very little of 
concession on either side a common constitution and 
common “questions and formula” for the admission of 
ministers and ottico-lKiarers were arranged. The suproiiK^ 
Courts ap])roved the proi)osals of the joint-committee*, 
w^hich embraced, besides a Uniting Act, declarations 
conserving tlui liberty and i)rivileges of individual 
members and congregations on either side in various 
im|K)rtant resj)ects ; and the union was (’om])l(*tod in 
October 1900, at a m(*eting of the first General Assembly 
of the Unit(Ml Fret* (Umrch of Scotland. Tie* nst; of 
instrumental music, was sanctioned in Fn*e churclies 
during this period. The jubilee of the Free Church was 
celebrated in 1893, and of the United J*r(^sl>yterian (3inrch 
in 1897, Churtdi congn^sses on the English motlel w'ere 
held for the first time in 1899 by the Established and 
Free Churches. 

The following table show’s the material jirogress of the 
principal (’liurcdios in Scotland during the last tw(‘nty 
years of the 19th century : — 


Population .... 

3,677,r)r>8 

4,257,709 

Congrogatioiis- - 
Kstahlisliod riiurcli 

1,887 

1,447 

Free Cliiircli .... 

1,08.3 

1,101 

United Pn-ahylfTian 


577 

Other Denoniination.s in ISS.'J 

02 i 

1,128 

MenilM^rship — 

Estahlislicd (‘'hurdi 


648,470 

Frc(! Clinrcli .... 

210,250 

298, ()8 4 

llniled Pn's)>ytorian 

172,150 

19.5,498 

InroiiHi - 

W5. 

18S{) IJWK). 

EsUhlished Cliui' Ii 

.i'811,87s 

£*492,810 

Fn*e (3iurcli 

594,050 

706,546 

United Preshyterian 


392,116 
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While the popi^ticm of Scotland increased by 580,151 
in the twenty years, or 16*78 per cent, congregations in- 
creased in the Established ChuTch 8*23 jier cent, the Free 
Church 6 ’58 per cent, the United Presbyterian Church 
8*25 iKjr cent, and in other denominations (1885-1899) 
21*54 ixjr cent; and the membershi]) of the Established 
Church 25*15 jKjr cent, of the Free Church 19*26 per cent, 
and of the United Presbyterian Church 13*56 per cent 
It has to be i>ointed out, however, that the only 
thoroughly trustworthy index of progress is the in- 
crease of congregations (the Church of Scotland, by the 
way, comi>lcted in 1900 the endowment of 408 new 
ijarishoH since the Disruption). In the first place, a local 
reluctance to communicate relegates to the category of 
“adherents” a body of adults in the Highlands fairly 
estimated at about 61,500, and by so many diminishes 
the membership of the Free Church. In the second place, 
the accuracy of the returns of membershii) of all the 
Church(^s is seriously impugned on the ground of the dis- 
crepancy Ixjtween the death-rate of the country and the 
fleath -rates of the communicants of the three Presbyterian 
Cliurches ; for instance, in 1899 the death-rate for 
Scotland \wt ten thousand of the population was 185*78 ; 
and of the Church of Scotland per ten thousand comniimi- 
cants 145 •20, of the Free Church 181*83, and of the 
United PresbyUirian Church 176*36. In the Free 
Assembly llc])orts for 1900 it is correctly calculated that 
if the death-rate of the communicants of the three 
denominations woi*e the same as the death-rate of the 
country, the exact number on the rolls of the Church of 
Scotland in the middle of 1899 would have Ixjon 509,798 
(instead of 656,112), of the Free Church 288,622 (instead 
of 296,085), and of the United Presbyterian CJhurch 
J 88,234 (instead of 1 99,089). 

The greater j)roporti<jnal increase of the congregations 
of “ otluu’ denominations ” is accounted for mainly by the 
remarkabhi growth of the Scottish Einscojial Church, 
During the last liftcen years of the 19th century, while the 
]>oj)ulation rose by 7*78 jHjr annum, the congregations of 
this Church increased by no less than 32*63 iter 1000 jicr 
annum, as compared with 4*11 in the case of the 
Established (3iurch, 3*29 in the case of the Free, and 
4*13 ill the case of the United Presbyterian Church. 

The Homan Catholic hierarchy was restored in Scotland 
in 1878. There are six dioceses (with two archbishops, 
one of Edinburgh and St Andrews and the other of 
Clasgow), with, in 1900, 452 priests; 358 churches, 
chai>els, and stations ; and a Catholic iiopulation estimatocl 
at 413,400. 

The Original Secession Church has 4 presbyteries 
and 27 congregations ; and the remnant of the lieformed 
Presbyterian Church which did not join the Free Church 
in 1876, 2 presbyteries and 12 congregations. The 
(.Congregational and Evangelical Union (formed by the 
amalgamation of the Congregational and. Evangelical 
Unions in 1896) has 179 churches; and the remnant of 
the Evangelical Union, 9 churches. The Bajitist Union 
has 121 congregations, and the Wesleyan Methodists, 49 
churches. * (w. Wa.) 

Scotland, The Episcopal Church in, 

in communion with, but historically distinct from, the 
Church of England, is composed of seven dioceses : Aber- 
deen and Orkney ; Argyll and the Isles ; Brechin ; Edin- 
burgh ; Glasgow and Gallow*ay ; Moray, Ross and Caith- 
ntiss; and St Andrews, Dunkeld and Dunblane, AH, 
i»xci*pt Edinburgh, founded by Charles I., are pre-Reforma- 
tion sees. The bishojis constitute the Episcopal Synod, 
the supreme Court of appeal, whose president, elected by the 
members from among themselves, has the style, not the 


functions, of a metropolitan, being called Primus. The 
legislature is the Provincial Synod, consisting of the bishops, 
at whose discretion it is summoned, and a lower chamber of 
presbyters. The Canons have the authority of this Synod. 
The Representative Church Council, infcluding laymen, 
administers finance. Each diocese has its Synod of the 
clergy. Its Dean is appointed by the Bishop, and, on t^e 
voidance of the see, summons the clerical and lay electors, 
at the instance of the Primus, to choose a bishop, who is 
presented to the Episco^ Synod for confirmation and to 
the Primus for consecration. There arc cathedrals at Perth, 
Inverness, Edinburgh, and Cumbrae ; the sees of Aberdeen, 
Brechin, and Glasgow have no cathedrals. The Theological 
College was founded in 1810, incoqx)ratcd w4tli Trinity 
College, Glenalmond, in 1848, and re-established at Edin- 
burgh in 1876. There are 356 congregations, with a total 
membership of 124,335, and 324 working clergy (1900). 
No existing ministry can claim regular historic continuity 
with the ancient hierarchy of Scotland, but the bishops of 
the Episcopal Church are direct successors of the prelates 
consecrated to Scottish secs at the Restoration. On the 
refusal of the bishops to recognize William HI. (1689), 
the presbyterian polity was established in the Kirk, the 
effect of which on its ecclesiastical status is a matter of 
theological opinion, but tlie Comprehension Act of 1690 
allowed episcopalian incumbents, on taking the Oath of 
Allegiance, to retain their benefices, though excluding 
them from any share in the government without a further 
declaration of presbyterian jjrincijdes. Many Non-jurors 
also succeeded for a time in retaining the use of the parish 
churches. The extruded bishojwi were slow to organize the 
episcoj)aIian remnant under a jurisdiction indei)endent of 
the State, regarding the then arrangements as provisional, 
and looking forward to a reconstituted national kirk under 
a “legitimate^’ sovereign. A few prelates, knowm as 
college bishops, were consecrated without sees, to jireserve 
the succession ratlier than to exercise a defined authority. 
But at length the hopelessness of the Stewart cause 
and the growth of congregations outside the Establish- 
ment forced the bishops to dissociate canonical juris- 
diction from royal prerogative and to reconstitute for 
themselves a U^rritorial episcopate. The act of Queen 
Anne (1712), which protects the “Episcoj)al Communion,” 
marks its virtual iiicori)oration as a distinct society. But 
matters yfeve still com}»licated by a considerable, though 
declining, number of e})iscoj)alian incumbents holding the 
j)arish churches. Moreover, the Jacobitism of the Non- 
jurors provoked a State j)olicy of repression in 1715 and 
1745, and fostered the growth of new* Hanoverian congre- 
gations, served by clergy episcopally ordaiticd but amenable 
to no bishop, who qualified themselves under the Act of 
1712. This Act was further modified in 1746 and 1748 
to exclude clergymen ordained in Scotland. These causes 
reduced the Episc^ojwilians, w*ho included at the lievolution 
a large section of the peojde, to what is now, save in a few 
corners of the west and north-east of Scotland, a small 
minority. The ofiicial recognition of George HI. on the 
death of Charles Edward in 1788, removed the chief bar 
to progress. The “ qualified ” congregations w*ere gradually 
absorbed, though traces of this ecclesiastical solecism still 
linger. In 1792 the penal laws were reiiealed, but clerical 
disabilities were only finally removed in 1864. In 1784 
Seabury, the first American bishop, was consecrated at 
Aberdeen. The Book of Common l4*ayer, which came into 
general use at the Revolution, is now the authorized service 
book. The Scottish Communion Office, compiled by the 
Non-jurors in accordance with primitive models, has had a 
varying co-ordinate authority, and the modifications of the 
English liturgy adopted by the American Church were 
mainly determined by its influence. Among the clergy of 
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post-Bevolution days the most eminent are Bishop a 
well-known patristic scholar ; Bishop Rattray, liturgiologist ; 
John Skinner, of Longside, author of TullocJujorum ; Bishop 
Qleig, editor of the 3rd edition of the Emydopwdui Britan- 
nica ; Dean Ramsay, author of Reminuce'iicttt of Scottish 
Life and Character ; Bishop A. P. Forbes \ Q. H. Forbes, 
liturgiologist ; and Bishop Charles Wordsworth. 

Authouitirs. — CaJHtaxcs' Staie Papers; Keith's Coin- 

logue of the SeottUh Bishops (Rnssel’s edition), 18‘2'l ; Ijawson’s 
Hisiory of the Scottish Episcopal Church from the Revolution to 
the Present Time^ 1843 ; Stoi)hcii's History of the Church of 
Scotland from ths Reformatimi to the Present Time, 4 vols., 1843 ; 
Lathbury*s History of the Konjurors, 1845; Orub’s Eeolesiastienl 
History of Scotland, 4 vols., 1861 ; Dowdeii’s Annotated Scottish 
Communion Office, 1884. (j. (•. si. ) 

8C0tt| Robert (181 1-1887), English divine and 
classical scholar, was born in 1811 at Bondleigh in Devon- 
shire, of which parish his father was rector. Educated 
at Shrewsbury School under Dr Butler, he entered Christ 
Church, Oxford, and after a brilliant university career 
graduated in 1833 with a first class in Literoi Ilivnumiorcs. 
In 1834 he won the Latin Essay and was elected fellow 
of Balliol, where he was tutor from 1835 to 1840. 
After liolding successively the college livings of Duloe and 
South Luffenham, he was (ihjcied in 1851, on tlie death of 
Dr Jenkyns, master of Balliol. This office he held, to- 
gether (from 18G1) with that of the professorshi]) of the 
exegesis of Holy Scriptures, down to 1870, when he 
accepted the deanery of Rochester. As iiuister of Balliol 
he kept the college up to the high level it had attained 
under his predecessor. As a Greek scholar. Dr S<tott had 
few equals among his contemporaries. His great literary 
achievement, wdiich may be said to constiiutii his life's 
w’ork, was liis collaboration with Dean Liddell in the 
great Greek lexicon w^hich bears their name. He died at 
Rochester on 2nd December 1887. 

Scott, William Bell (1811-1890), British irnii 
and artist, son of RolHjrt Scott (1777-1811), the engraver, 
and brother of David Schott, the painter {Envy. Brit, xxi, 
513), was born in Edinburgh, 12th SeptemlaT 1811. 
While a young man he studied art and assisted his father, 
and he published verses in the Scottish magazines. In 
1837 he went to London, when^ he became sufiiciently 
well kiiowm as an artist to be appointed in 1814 irnister of 
the Government school of design at Newcastle-on-Tyne. 
He held the post for t\>enty years, and did good work in 
organizing art- teaching and examining under the Science 
and Art DeiKirtment. He did much fine decorative w^ork, 
too, on his own account, notably at Wallington Hall, in 
the shape of eight large pictures illustrating Border history. 
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with life-size figures, supplemented by eigliteen jiictures 
illustrating the ballad of Chevy Chase in the spandrels of 
the arckes of the hall. For Penhill Castle, I’ertlishiiv, ho 
executed a similar series, illustrating Kimfs Qohair. 
After 1870 he was much in London, wliere he bought 
a house in Chelsea, and he was an intimate friiuid of 
Rossetti and in high repute as an artist and an author. 
His ix)otry, which ho published at intervals (notably 
Poeim, 1875, illustrated by etchings by liiinself and Alma- 
Tadema), recalled Blake and Shelley, and w as considerably 
influenced by Rossetti ; ho also wrote several volumes of 
artistic and literary criticism, and edited Kc^ats, “L.E.L.,” 
Byron, Coleridge, Shelley, Shakesj>eare, and Scott. He 
resigned his aiqx)iiitment under the Science and Art 
Deijartment in 1885, and from then till his <leath (22nd 
November 1890) he w^as mainly occupied in writing his 
remiiUNconces, which w^ere i>ublished jM)Hthumously in 
1892, with a memoir by I'rofessor Minto. It is for his 
connexion with Rossetti’s circle that liell Scott will l)e 
chiefly remembered. 

ScrcmtOlli a city of Pennsylvania, V.S.A., cajntiil 
of Lackaw’anna co\iniy. Tt is situated in 41“ 24' N., 
and 75" 4IV W., on the river Susquelianna, in the 
north-eastern part of the state, at. a-n altitude of 
738 feet. The c/ity is well laid out with broail streets, 
is divided into 21 wards, is well ]>a\od (mainly wiili 
a>s}>halt), has a good wator-su]>])ly, and is wvll sewered. 
It is (‘nt(-‘red by five raiJw'ays, the Central of New Jia-sey, 
the Delaw’are and Hudson, tJie J lelaware, T4a('ka\\anna, and 
Western, the Erie and Wyoming Va.Iley, sind the New 
York, Outarir), and AA'c'stenj, wliieli alVord ample facilities 
for traffic. Sej*antoii is in tJie hvnrt of the anthracite coal 
region, and its industries relate to coalmining and iron 
manufacture. In 1900 it contained 710 maiiiifacturiiig 
<*stablishir)cnts, in which was inv(‘sted a total eajatal of 
$19,954,525. They employed 12,009 hands, and the 
]»roduct w'as valued at. $27,040,418. Gf this amount 
$10,23T,139, or 37 per cent., cousiisted of iron and steel 
goods. Silk was mannfat!tured to a value of $.‘>,010,885, 
and foundiy and maehinc sho]> in’oducls t,o a valui‘. of 
$1,755,909. Tt is ]>erhai)s the chief centre of distribution 
of the anthracite coal i>roduet of tlie country. In 1900 
tlu‘. assessed valuation of real ami ]K*r.soiial ]>roj»erty was 
$23,354,040, on a very low valuatinii ; tlie net debt of 
the city w^as but $747,403, and the rale of taxation W’as 
$38.70 jier $1000. iVipulation (1890), 75,215, showing 
04 ]>er cent, ine.rea.se on the jireceding ten years; (1900), 
102,020, of whom 28,973 wen* fi>reign-l>orn and 521 
negroes. Of 28,075 males 21 years of age and over, 2985 
were illiterate (could not write). 


SCULPTURE. 


British. 

D uring the last quarter of the 19th century a great 
change came over British sculiiture — a change 
so revolutionary that it gave a new direction to the 
aims and ambitions of the artist, and raised the British 
school to a level wholly unex^iected. It cannot be pre- 
tended that the school equals, in technical accomplishment 
or in richness or elasticity of imagination, the schools 
of Franco and Belgium, for these have been built up 
upon the examjile of national works of many genera- 
tions of sculptors during several centuries. British 
sculiitors found themselves practically without a past of 
their own to inspire them, as there is no truly national 


tradition; so that with them it was simi)ly a case of 
lieginning at the iHjgiiming. 

The awakening came from without, bi ought to England 
mainly by a Frenchman — Jules Dalou (d. 1902), and two 
Englishmen who had studied abroad, Alfred (dlb(‘rt ami 
Onslow Ford. To Carpeaux, no doubt, tlio new in.-;] >i ration 
wa.s in a great measure due; for Carj»eaii\, who infused 
life and flesh and blood into his niar]»]i* (loo niurli ol tluun 
to please the lovers of purism), was to liis t l.issi<* j)i'edece.s- 
sors and contemporaries much the .saim; that in jiainting 
Delacroix was to David and tlio col4 jjjofessors of his 
formal school. But it w^as to Jules Dalui tliat was chiefly 
duo the remarkable developimuit in Great Jiritain. A 
political refugee at the time of the Commune, he received 
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a cordial welcome from the artists of England, and was 
invited to assume the mastership of the modelling classes 
at South Kensington. This jwst he retained for sonie 
years, until the amnesty for political olFenders enabled him 
to return to his native land ; but before he left, he had 
improved the work in the schools beyond all recognition. 
The whole conception of sculpture seemed to be modified, 
and intelligent enthusiasm was aroused in the students. 
When he clepirted, he left in his stead Professor Lant^ri, 
who bocaino a naturalized Englishman, and w^ho exercised 
ail influence equal to that of his predecessor. Meanwhile, 
tile Lambt?th Art Schools — where Mr W. S. Frith, a pupil 
of M. Dalou, was conducting his modelling class under the 
directorshij) of Mr John Sparkos — were l^ing maintained 
with great success. And latterly at the Koyal Academy, 
where in 1901 the professorship of sculpture was reviv^ 
after many years, the inspiring genius of Mr Alfred Gilbert 
aroused in the siudtMits an enthusiasm curiously contrast- 
ing with the comparative apathy of earlier days. British 
s(?ulpture, therefore, when it is not coloured directly from 
the Italian llenaissance, is certainly influenced from France. 
But it is remarkable that in spite of this turning of British 
sculptors to romantic realism as taught by Frenchmen and 
Italians, and in spite of the fact that the spirit of colour 
and decoration and greater realism in modelling, had been 
bi*ought from abroad, the actual character of British 
sculpture, even in its most decorative forms, is not in the 
main oth<‘.r than British. 

N(‘verthelesH, there has been sliown a strong tendency 
towards reviving the application of colour in 8ouli>ture 
which has not met with universal approval. 
ot]!oty» jK)lychromatic work of the Be- 

chnmmtic naissanee, for exam])le, may keep its place, it is 
aculpturt ludd to clash with the idea of sculptural art ; 

for though there is no absolute approach to 
imitation, there is a very strong suggestion of 
it. Idle use of a variety of marbles and metals, or other 
materials, such as has lieen increasingly adopted, does not 
offend in the siime measure, as the result is purely formal. 
Yet, in final nisult., the work becomes not so much 
sculpture as an “olqcct of art.” 

Indeed, the scul]»t(»r has been greatly reinforced by 
the artificer in metal, enamel, and the like. But the 
revival of metal-work, cut, beaten, and twisted, however 
fine in itself, does not help sculpture forward very much. 
It may even kecqj it back ; for jxipular ami beautiful as it 
is, it really lends to divert the attention from form to 
design, and from light and shade, with planes, to ingenuity, 
in plojisi ng lines — a very l»cautiful and elevated art, but 
not sculpture. As an adjunct, it may be extremely valu- 
able in the hands of a fine artist who does not mistake the 
mere wriggles and doublings which are the mark of the 
more extravagant ])haso of the so-called “ New Art,” for 
harmonious “ line.” But it must always suggest the man 
with the anvil, shears, and pincers, rather than the man 
with tlie clay and chisel. It is mainly to Mr Alfred 
Gillwrt, II.A., tliat is duo the delightful revival of 
metal- work in its finest form wedded to sculpture, 
with tho introduction of marbles, gems, and the like, 
felicitous and elegant in invention and ornament, and 
so excellent in design and taste that in his hands, at 
least, it is subservient to the monumental character of 
his sculpture. 

Tile first effectual rebellion against the Classic, and 
the birth of Individualism, dates back to Alfred Stevens 
(1817-1875; see 9th edition, vol. xxi. p. 5G1). Tho 
picturesque fancy of the Frenchman Eoubiliac (1703- 
1762), ^vith his theatrical arrangement and skilful technique, 
had left little mark on the Englishmen of his day. They 
went on, for the most part, with their pseudo-classic 


tradition, which Flaxman carried to the highest point. 
But until Stevens, few in England thought of instilling 
real life and blood and English thought and feeling into 
the clay and marble. It was not only life that Stevens 
realized, but dignity, nobility of form, and movement, 
previously unknown in English work. Fol- 
lower though he was of Michael Angelo and 
the Italian llenaissance, he was entirely per- 
sonoL He was no copyist, although he had 
the Italian traditions at his fingers’ ends, and his feeling 
for architecture helped him to treat sculpture with fine 
decorative effect. Yet even Stevens and his brilliant 
example were powerless to weaken the passion for the 
Greek and Homan tradition that engrossed English sculp- 
tors — with their cold imitations and lifeless art, pursued 
in the name of their fetish, “the Antique.” 

Until tow'ards the close of the 19th century this pseudo- 
classic art was blindly pursued by a non-Latin race, and a 
public favourite like W. Calder Marshall, II. A. 
(1813-1894) never attempted, except ixsrhaiis in 
tho “Prodigal Son,” to break away tovrards ' 

originality of thought. 

Tliomas Woolncr (y.v.), wlio had represented a modern 
heroine as a Homan matron, and had shown in his monu- 
ment to Bishoj) Jackson in St Paul’s Cathedral ^ ^ 
an archaic severity and dryness altogether ex- 
cessive, sought elevation of conception such as 
brought him ajiplauso for his “ Tennyson ” in ixirtraituro 
and for his “Virgilia Lamenting the Banishment of 
Coriolanus” — probably his most admirable and most ex- 
quisitely touching w'ork. 

Meanwhile, Baron Marochotti, II.A. (1805-1867), an 
Italian of French |)arontage, had tried to introduce a more 
modern feeling, and his “ Richard Coeur do 
Lion ” at Westminster evoked great enthusiasm. 

It is difficult, now, to admire the incongruity of ' 

the 12th-century king, mounted on a modern 
thoroughbred, and raising arm and weapon with an action 
devoid of all vigour. The intention was excellent and 
fruitful, notwithstanding, and the statue is not without 
merit. Later Charles Bell Birch, A.H.A. 
(1832-1893), with his German training, 
duced a new picturesque element in his “ Wood 
Nymph,” “ Retaliation,” “ The Last Call,” and the. “ Me- 
morial to Lieut. Hamilton, V.C., dying before Kabul but 
neither the vigour nor the individuality of his work in- 
fluenced his contemi>oraries to any extent, doubtless on 
account of the German asjxjct in it, the outcome of his 
training. 

Sir J. Edgar Boehm, R.A. (1834-1890), an Austrian by 
.birth, was more successful, and his influence, helped by 
the talent of able studio-assistants (Professor sirJ. 
Lanteri, Mr Alfred Gilbert, and others), contri- Bdgar 

buted somewhat to thaw the chill which the cold Boebm, 

marble still seemed to shed around. There was 
not much inspiration in his monument of “ General Gordon ** 
in Bt Paul’s Cathedral, and his “ Wellington Memorial ” 
is cold and empty, though correct enough; but tho 
“Herdsman and Bull,” among his ideal subjects, tho 
“Carlyle” on Chelsea Embankment, among his portrait- 
statues, had tho right feeling in them. 

J. H. Foley, R.A. (see vol. ix., 9th edition), who at first 
w^as all for “ the unities ” and a “ pure style,” seemed in 
his later years to throw his previous convictions to the 
winds, when h# produced the finely spirited equestrian 
statue of “General Sir James Outram,” now erected in 
India, This statue was welcomed with enthusiasm in 
the art-world, and helped to remind the public that 
monuments need not be staid to dulncss, nor stiff and 
dead in their imperturbability. 
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Meanwhile Mr Henry Hugh Armstead (b. 1828; RA. 
1879), in 1902 the oldest of the living exhibiting sculptors 
(Mr Q. F. Watts is dealt with later), who had 
begun by devoting himself to the art of the 
Pintap. ’ silversmith, fashioning the “ St George’s Vase,” 
pearaace “ The Packingtoii Shield,” and “ Tlie Outram 
/a Me Bx- Shield,” was working in the sinrit of the younger 
(/Af/). school. Ho was carrying out commissions of 
great magnitude — in the Palace of Westminster, 
and in the Abbey itself, for which he executed the marble 
rorodos witli its many figures, the whole of the cxttirnal 
sculptural decorations for the Colonial Office in Whitehall, 
as well as the eighty-four life-sized figures on two sides 
of the podium of the Albert Memorial, witli the four 
bronze statues, “Chemistry,” “Astronomy,” “Medicine,” 
and “ Khetoric.” Portrait-iigures of all ages are here 
classed together, and the work is a better-sustained piece 
of designing and carving than is commonly understood. 
The statue set up at Chatham tif “ Lieutenant Waghorn ” 
is a good exaraphj of Armstead’s sculpture, impressive by 
its breezy strength and picturesciiKMiess ; but a more 
remarkable work, technically sjxniking, is the memorial to 
a son of tlie earl of Wemyss, “ David and the Jaon,” now 
fixed in the Guards’ Chapel. It is in very flat relief ; 
Ninovito in character of treatment, and carved -wholly by 
the artist directly from the living model, it is, in point of 
teelmifpio, one of his best productions. The work of Mr 
Armstead is monumental in character — the quality which 
has been so rare among British scul])tor.s, yet the finest 
(piality of all; and in almost ev(irythiiig lie does there is 
a “bigness” of style which assures him liis place in the 
British sc^hool. 

Following the chronologhtal ordiu* of the artists’ first 
public appearance, as being the most convenient and the 
only consistent method tliat will jmiveiit overlajiping, 
we come to Mr F. J. Williamson (b. 185^3), who executed 
many works for QiitJen Victoria; Mr John 
Lawson, Hutchison, U.S.A. (b. 1856), a Scottish sculptor 
H.R.s.A, of the Ckissic school ; and Mr George A. Lawson, 
U862), H.II.S.A. Mr Lawson was a pupil of Alexander 
Uitchii?, of the Iloyal Scottish Academy, and in a measure 
of Home. Born in 1832, ho came to London in 1867, and 
soon ]>roved himself one of the best sculptors Scotland 
has produced. “ In the Arena ” wius his first striking 
grou]i. “ Daphnis ” is an excellent example of his (fftussic 
life-size work; and “Motherless,” one of his greater 
successes in a more modern and ])ictorial spirit, a grouj) 
full of patlictic pathos and fn^o and symjiathetic handling. 
“ Callicles,” the weary “ Danaid,” “ Old Marjorie,” and 
the statue of “ Hobert Burns,” erected at 7\yr — are all in 
their way remarkable. Mr Lawson’s work, which only 
requires a little more animation to be very fine, has the 
quality of “style,” and is strong, manly, and full of 
distinction. 

Mr George Simonds (b. 1844) is a jiroduct of the 
foreign schools. He is the author of many monumental 
works and not a little decorative sculpture, but 
is best recognized by ideal subjects, such as 
' ^ “The Goddess Gerd,” “The Falconer” (in the 

Central Park, New York), “ Cu])id and Cainpas]>e,” and 
“Anemone, the Wind Flower.” His treatment of the 
undrapod female figure is refined and delicate, and there 
is an intellectual reality aliout his best work, 
as well as imagination in conception. Mr A. 
Bruco-Joy (b. Dublin, 1842) has produced ideal 
work and statues of our public men for jniblic spaces. 

Mr Thomas Brock (b. 1847), the amount of whose work 
is prodigioas, as well as solid and scholarly, came to London 
from Worcester in 1866, and entered as a pupil the 
studio of Foley, whose aVilest assistant he soon became, and 
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thus fell early under the influence of the sculptor who was 
soon to rebel against the formalism that prevailed. Had ho 
gone on he would have become a second Foley ; 
in fact, wlien his chief died, in 1874, Mr Brock Thomas 
was appointed to carry out the great uufiiiishiid 
works in tlie studio — the “ O’Connell Monu- 
ment ” in Dublin, the “ Lord Canning ” in Calcutta, and 
several others. But ho ftdt the fortugn ciUTent ; and oven 
when his stylo was formed, his career being already 
assured, he was jicrccptive enough to modify it, and, so 
developed, he loft his master very far behind. Tlie iileal 
work that marked this transition was “ The Moment of 
Pciiil,” a fine, scholarly work n'presenting a mounted Hed 
Indian repelling the attack of a groat sorjient whicli has 
thrown his horse to earth. How greatly he im])rovod in 
technical (piality and in refinement of taste is to be seen 
in the life-sized marble statue called “ The Genius of 
Poetry” — ^graceful wliore the “ Momimt of Peril” was 
violent in action, rei»oscful and harmonious where that 
was vigorous, and sculpturesque where that was anecdotal. 
A still higher intellectual point was reacluid in “ Song ” 
and in the “ Eve,” now in tlie ’J'ate Gallery in Lcnidon. 
A similar advance is to be observed in the ]>ortraitiire of 
Mr Brock. The statues of “ Hobia-t llaikos ” (on the 
Thames Embankment) and “ Sir Hichard Tiauj)le ” (in 
Bombay Town Hall), for examjile, an* finely treated, 
unconventional figures; but “The lit. llev. ifenry Phil- 
jKitts, D.l)., Bishoj) of Worcester,” in whicli tlie inherent 
difficulty of a seated figure is happily surmounted, marks 
the progress. The skill witli which the artist lias given 
the dra|)ery, csjiecially of the sli‘eves, a lightness not 
commonly seen, is striking. Thert^ are no black lioles of 
shadow : the dt‘pressions are sliallow and of tlie right 
shajHi to hold light even while securing shadow; yet 
weakness is avoided and crispness is secured by tlie 
sharpiming of tlie edge of the folds — the principle whicli 
is established in tlie Pheidian group of “'Fho Fates,” for 
examjile, among the Elgin Marbles. Other works of 
inqKjrtauce Li the same class are the effigy of “ Dr Ikmson, 
archbishop of Ckuiterbury,” and the admirable statue of 
“Sir Hichard Owen” in the Natural History Museum, 
South Kensington, both of a high ordijr wh(‘tJn*r as to 
character or handling. The bust of “ Quinm Victoria” is 
one of the noblest and most dignified works of its chuss 
executed in England ; full of tendi^rness and of cliaracter, 
lovingly rendered ; and witli a delicate fix-ling for form, 
rightly realized. This head luiralded tlu^ noble work by 
whi(jh the memory of Lord Lcigliton is to be kijpt green 
ill the aisle of St Paul’s Cathedral. In projiortion and in 
harmony of design and of line, alike in rronception and in 
reticence, it is the sculptural expression of a well-ordcreil 
mind and taste. The effigy sliows Leighton asleep, while 
figures personifying his arts, painting and scmlpture, guard 
his sarcophagus at head and foot. Theri^ is a note of 
triumph in the great design for the “ Victoria 

Memorial,” which is likely to provide London witli its 
most elaborate sculfitural effort, rising 70 feet high in a 
plateau 200 feet across, with numerous emblematical 
figures of great size and imposing arrangement, fn Mr 
Brock’s work the linos are always good. L is based 
on an elevated style, dignified, ndined, and iinmunieiital ; 
for he is a scul[»tor in the full sense of the term. 

Mr D. W. Stevenson, H.S.A. (b. 1812), in his gcmiral 
work has shown but little sympathy with morlern d<iVol»jp- 
iiieiits. The “Bronze L(;ctern” (in St, Cntli-^ 
btu't’s Church, Edinburgh) is [»crhaf)s tin* most s/cvcnwii, 
decoratively effective ; Init liis most 
work, called “ The 1’omjK‘ian Mother,” is a 
moflern inspiration of tlie “ Niohe and licr Daughtcjr by 
a follower of the school of Scojias in tlic Lffizi ( lallery. 

S. VTir. --~6o 
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Although Mr Horace Montford, modelling-master at 
the Royal Academy, passed much time in the studio of 
Matthew Noble (1818-1876), ho did not thereby 
sculptural taste. Not that he displayed 
^it much in the share ho had, as assistant to 
Mr Birch, in the modelling of the notorious “ City Griffin ” 
at Temple Bar — a weird but spirited beast, the design for 
which had been supplied by the City architect. Sir Horace 
Jones. The statue of “ Psyche and the Casket of Venus ” 
may be named as tyx3ical of the style of Mr Montford, 
whoso work is usually broad and sculpturesque, and dis- 
tinguished by firmness and grace. 

Sir (ffiarles B. Lawcs (b. 1843) has produced two large 
works which have attract^ attention — ^the first an elaborate 
and spirited equestrian group of a female 
sirC.B* Mazeppa, “They Bound me On” (1888), and 
tisTSy! other “ The United States of America ” 

(1890), decorative and not without elegance. 
His work is strong and robust, though somewhat lacking 
in repose. 

Mr W. Hamo Thornycrof t (b. 1850; A.R.A. 1881 ; R.A. 
1888), a pupil of his father and at the Royal Acadenjy, 
Hamo studied in Italy while yet a lad. Believing 

Thorny that the pendulum had overshot the swing from 
croft, R.A. conventional classicality towards pictorial realism, 
US7I). Yie turned from this “fleshly school,” as represented 

by Carjjeaux, towards the Greeks, but he realized the 
artistic demand and aspirations of modern days. When 
his prize work, “ A Warrior Bearing a Wounded Youth 
from the Field of Battle,” was seen in the Royal Academy 
lilxhibition, it divided attention with Woolnor’s “ Tennyson ” 
and Alfred Stevens’s “ Wellington.” Mr Thornycroft aimed 
at the cunning contrast of the mature and the youthful 
naked forms — the tense muscles of the one, and the 
suiune, languorous limbs of the other. “ Lot’s Wife ” 
(1878) shows none of the prettiness prevailing at the 
time it was produced, in the rendering of the female form. 
The fine structure and vigorous modelling of thci turned 
head, the twisUid neck with its tense muscles and the 
strong shoulder, emphasized the jnire taste and sense of 
style of the sculptor. The dramatic action is daring — 
Lot’s wife, with her snatched-up jewels, has turned her liead 
to look, and her lower limbs and dra])ery are already 
beginning to take columnar form, as her whole being is 
struck cold with the sudden transformation. Then came 
“Artemis” (1879), a surprise to those who imagined that 
they had taken their measure of the scul[>tor’s exceptional 
]K)wer. The attitude and arrangement are original. From 
every jKjint of view the group is beautiful ; the forms and 
the head are nobly conceived; and the dog is a good 
piece of animal life, freely, though statuesquely, treated. 
Two years later Mr Thornycroft reached the high-water 
mark of his career with “ Teucer.” The Homeric bowman, 
mortified, and eager to redeem his eightfold failure to hit 
his man, has let fly one shaft more at Hector — and, 
retaining his attitude, tense and strained, he watches his 
last arrow in its flight. This figure, sim])le and severe, is 
realistic yet classic, instinct with life, and noble in form. 
It is now in the Chantrey Collection at the Tate Gallery. 
The great exterior frieze for Mr John Belcher’s fine 
building for the Institute of Chartered Accountants 
was an important revival of the attempt to set the example 
of using sculpture by sculptors, instead of by masons, for 
the worthy embellishment of public buildings — an example 
that promised to be widely followed. 

Turning to the ideal, in works entirely modern in 
motive and treatment, Mr Thornycroft produced “The 
Bower,” a semi-realistic statue in which he sought to 
combat the difficulty of dress in the British peasant or 
farm labourer. The head, inclined to be classic, is not 


unsuited to the labourer ; and what the sculptor loses in 
form, by reason of the design, ho gains in action and in 
movement. “The Mower”— the British equivalent to 
Constantin Meunier’s Flemish or Walloon labourer or 
workman — is strong and natural in pose, incisive in 
character, although but a type, masterly in modelling 
and in restrained suggestion of textures. The “Dean 
Stanley Memorial,” erected in the old church at Holyhead, 
seems purjiosely to depart from the severity of line and 
solemnity of treatment usual in such works. The memorial 
of the “ Bishop of Carlisle ” is at once more grave and 
more fanciful. This leads to Mr Thornycroft’s portrait- 
statues — the ideal and the real. An admirable example of 
the real, the “General Charles Gordon” in Trafalgar 
Square, is suggestive of the masterfulness, dignity, and 
quiet self-confidence of the hero, and is one of the best 
portrait-statues in England, l^omincnt among the ideal 
statues is the colosstU “ Oliver Cromwell ” at Westminster 
— heavily handled in order to fit the character of the 
subject, and stolid in dignity and latent energy. The 
memorial to “ Dean Colet,” quaintly recalling Donatello 
or Verrocchio, appeared in its completed form in the 
Royal Academy of 1901 ; it is an illustration of the 
dignity, ease, and simplicity in Mr Thomycroft’s more 
ideal work, for it has in it much of the feeling of the 
Italian school at its liest period, by reason of the quietness, 
quaintness, and charm in its unostentatious arrangement. 
In Mr Thornycroft, then, we have to appreciate an un- 
affected S 3 anpathy with grandeur and style, and in all, 
a big, brotwl rendering of the human form, with something 
of the movement of the Greek sculptors and not a little 
of their re}x>sc, yet individual and unmistakably belonging 
to the British order of mind. 

From the year 1873, Mr Roscoe Mullins produced 
numerous busts and statues, and his work W'as in the 
main ideal and decorative. His best figure is 
probably that of “Cain — My Punishment is 
Greater than 1 can Bear,” executed in 1896. {tarS), 
In architectural embellishment Mr Mullins’s 
work is good in style, appropriate, and effective. 

Mr Swynnerton is a sculptor who has spent a good deal 
of his time in Rome and worked under her influence. His 
colossal fountain of flowers, zephyrs, and splashing 
nymphs is, on the contrary, rather rococo in style, 
with charming ])assagos. On the other hand, 

“ Love’s Chalice ” is classic in feeling. Generally 
sjKsaking, Mr Swynnerton’s work has an appearance of 
strength, without commonness or lack of effect. 

Onslow Ford (1852-1901; A.11.A. 1888; R.A. 1895) 
— who was lost to British art before he had passed 
middle ago — became known by winning the 
cora]>otition for the statue of “Rowland 
now erected outside the Royal Exchange, London ; ( 1475 ), ’ 
but he made his first real success with his seated 
life-sized figure in marble of “ Henry Irving as Hamlet,” 
now in the Guildhall. It is a well-conceived piece of 
realism, with expression subtly marked, and verging upon 
the theatrical — which is precisely what an actor’s character- 
jjortrait should bo. Compared with this work, a later 
seated statue, that of “ Huxley,” keen and refined, is more 
strictly sculpturesque — ^for in it there is no “ subject,” and 
there are no ornaments to divert the attention and suggest 
a false apj)oarancc of decoration. The well-known statue 
of “ Gordon,” camel-mounted — ^reminding us of the “ Arab 
Chief ” by !^ryo — is more open to criticism on the score 
of the elaborateness of the ornamental details, which 
almost reach the boundary of what is allowable in sculpture. 
It is erected at Chatham and a replica has been set up 
(1902) in Khartum. A finer memorial is that to the 
honour of “Shelley” — ^better in its parts than in its entirety. 
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because the decorative scheme injures, rather than hel|J8, 
the sculptural dignity of the drowned poet’s exquisitely- 
rendered figure. This monument is at University College, 
Oxford ; but the replica of the figure, with a plain base, 
erected on the shore at Viareggio, where the body of 
Shelley was found, is perhaps finer, because a simpler 
and more perfectly proj>ortioned work. Of Onslow Ford’s 
other memorials, that of “ Queen Victoria ” at Manchester 
is perhaps the most discussed. Although it does not rank 
by any means with the best of which the artist w'as 
capable, the conception is dignified and characteristic. As 
a truthful j»ortraitist Onslow Ford had ftjw rivals. The 
busts of “Sir John Millais” as president of the Iloyal 
Academy, and of other distinguished artists, of “Sir 
Frederick Bram well,” “Herbert Spencer,” “Queen Victoria,” 
“ A. J. Balfour,” and very many others, show his talent for 
producing speaking likeneases. The sitter is before the 
spectator, without undue flattery, yet without ever show- 
ing the commoner side of the model. Flesh, l)one, hair, 
clothing, are all in tlioir true relation, and the whole is 
admirably realized. Idealism, or at least i»ootic realism, 
Onslow Ford cultivated in a considerable series of small 
works. “ Folly,” “ Echo,” “ Peace,” were varied by 
the severer “Egyptian Singer” and “Apidause.” His 
last figure, “Glory to the Dead,” tliough statuesque, 
carries realism rather far in treatment. It might bt^ 
objected that in funerary art, so to call it, the nude 
was never resorted to by the Greeks in such a relation ; 
but Onslow Fonl felt that he was working, not for 
ancient Greeks, but for modern Englishmen, and that 
sentiment, and not archasology, must in sutli matters be 
the guide. Among Onslow Ford’s chief works not yet 
itKjntioned are the. seated statiKJS of “ Dr Dale ” and the 
“Duke of Norfolk.” The chief of the standing statues 
is perhaps the “ W. E. Ghulstonc ” at the City Liberal 
Club, London ; tho principal equestrian statue, the 
“Lord Strathnairn,” Knightsbridge, London; and tho 
most ambitious monument, that to the “Maliaraja of 
Durbarjah.” There are, iKJsides, tho “ Marlowe Memorial,” 
set up in Canterbury, and the “ Jowett Memorial,” a w'all 
decoration, in tlui style of the Italian Kenaissance. The 
work of Onslow Ford always charms, for ho had a strong 
sense of tlie picturesque and a true feeling for Ixiauty. 
But for his delight in decorativt? detail, ho would have 
been greater tlian he Avas ; for over-enrichment is in 
inevitable opposition to the greater qualities of tlu? 
monumental and the dignifie<l in glyptic, art, and abuntlancc 
of small details involves poorness of (effect. But against 
Ford’s tiiste, especially against his admirable dexterity, 
little need bo said. The high degree of refinement, the 
charm of modelling, gmee of line and comi.)osition, sw'cet- 
noss of feeling, which are the note of his work, are in a 
great measure a set-off against occasional weakness of 
design and character. 

Mr Hojks Pinker is primarily a portrait-sculpU)r. Among 
all his works the seated statue of “Dr Martineau” is 
jjerhaps tho best, for interest, refinement, and 
P/j5er^’ for technical qualities. His rebels arc as 

( 1875 ), numerous as his statues, of which the most 

popular is the “Henry Fawcett” in the Market 
Place of Salisbury, but his most important w’ork is the 
colossal statue of Queen Victoria executed for the Govern- 
ment of British Guiana. 

The most remarkable work executed by any British 
amateur-sculptor is the “ Shakcsixjaro Memorial,” 
aower* presented to the nation by Lord Ronald Gower, 

( 1875 ). and set up by him outside tho Shakespeare 

Theatre at Stratford-on-Avon. This monument, 
carried out in Paris, represents the poet on the summit, 
attended below by the four great characters — “ Hamlet.” 
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“Henry V.,” “Lady Macbeth,” and “Falstaff,” designed 
with singular abUity. Lord Ronald lias also modelled 
statues of “ Marie Antoinette,” “ The Dying Guardsman,” 
and other works which have secured wide attention. 

In 1877 there burst upon the world a now sculptor, in 
tho person of Sir Frederick (afterwards Lord) Leighton 
(r/.v.), who, in the following year, was to bo the 
president of the Royal Academy. His first work Leigbtoa, 
was “ An Athlete KStruggling with tlie Python,” to AP.i4. 
which a brief allusion was made in tho 9th edition 
(vol. XX i. p. 501). No piece of sculptui’e of modern times 
made a greater stir on its ap^iearanco ; for here Avas a work 
by a painter, a Avork, it was declared, w^hich would have 
done honour to tho ancients, tine in style, noble in tyjKi and 
in form, learned in the knoAvledge of the figunj it displayed, 
original and strong in pose, in action, and movement; 
scholarly in execution and instinct, Avitli the manner of tho 
|iainter himself. The group Avas ]iaih?d as a m{isteri)iece 
hy one wlio was tliought to be not yet even a studemt in 
sculpturt\ Yet it is somewhat lacking in expression- -in 
that kind of humanity wdiich tivery really great master- 
piece of art should exhibit ; and connoisseurs applaudiul the 
technhpio, the surfacij (pialities, and tlu^ like*, Avhon they 
should have bei^n caught by the sentiment. But :is 
Leighton was seeking oidy the beauty and expression of 
form, to the neglect of stiiitiment, he Avas well content Avith 
the rece 2 )tion and world-wdde recognition of his work. 
One day the model for the “ Athk'te,” tired out, rose and 
stnstched himself, and tho s(‘.ulptor Avas so enraptured by 
the j)ose that he forthwith b(‘gan the model for “The 
Hliiggard.” This work is in its way of still higher ac- 
complishment than tli(j “Athhite.” It is just as Greek in 
its <iovotion to form and its wm’ship of the beauty of the 
human frame. But it is a eondithm, a sensation, an ideji, 
rather than an action, that is liere. nM*orded ; and so it is 
the higher conception. And it has some of the mystery 
which is distinctive of the finest art f>f anchint timt*s, but 
in AAdiich modern sculpture is almost imtirely defii*ient. 
Y’et while the “Athh‘te” may be comi)ared, in idea, 
wdth the relatively debased “Laf)coon,” which it seems 
in some degnuj to follow if not to cllall(^ngl^ the 
“Sluggard” i)elongs to a more elevated exi)ression of a 
distinctly pagan art, and, as it were, to a better iieriod. 
Great as was the stmsation made by these w^orka, and by 
the charming statue of “NwmIUsss Alarms” (cast by the 
“ Aviuste-w^ax ” jirocess), Leighton seems to have left no 
din*ct follow'iT or imitator among the younger men. 

Mr Stirling Lee, by natural ability as Avell as by 
cultivation, is an artist of unusual ekwation of mind and 
excelleni!C of execution, and in his conq)osilJon 
h(^ aims at siKiuring beauty by tlie arrangi'inimt 
of Ids figures in the ])anel, rathtir than at enrich- 
ing them AAUth details, as a designer w^ould do. He is an 
ascetic in choi(;e of materials, so that Ids Avorks gt*nerally 
remain beautiful studi»*s of the human form, drajicd or 
undraiied. It is for his powTr of telling a story beaulifully 
in marble — as in his jianels for St George’s Hall, Li^'cr|wx)I, 
which are among the iinest work of their kind in Jhiglanil — 
that Mr Lee will continue to be adndriMl : he is, heyoud 
almost all others, a sculptor’s sciili)tor. 

Mr John M. Swan, (b. 1847; A.R.A. 1897; A.II.W.S. 
1896), a iuii>il of the Royal Academy and of M. t Jerome 
and Frcmiet, has siK.*ciaJized as a sculidor of a 
jiarticular class of subject. He is a stylist 
a high degree, Avhose Avork is full of l»canty and^/^ 7 ^^ 
im|X)rtanee. For the most j»art his sculpt nn*s 
are studios of animals, mainly of ; but Mr SA\’aii 

jiasses from the accentuation of actif»n te tlie covi'ring 
of skin and hair, witlniut seeking much to enqJiasizo 
the bone and flesh, because tliey alone display, with the 
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fascinating expressiveness of their sinuous bcnlies, the whole 
range of the i)assions in the most concentrated form. In 
the “Leopard Haying with a Tortoise,” “Leopard llunniug,” 
“ Puma and Macaw,” and similar works, we have th^ note 
of his art— sinuosity, with tense muscles, stretched and 
folded skin, suppressed frenzy of eiyoyment. The note of 
J3aryo, the great Frenchman, from whom in some measure 
Mr Swan drew inspiration, is pi^wer and strength and 
decorative form, hut Mr Swan aims rather at line, grim, 
naturalistic studies of a gi*eat cat’s crawl, with vivacity and 
vitality. 

Another student of animal life is Mr Harry Dixon, 
whose bronze “Wild Boar” is in the Tate Gallery. “A 
B(jar Uunning,” -excellent alike in character, form, 
and construction, and esiHJcially in movement, 
' “OttiTs and Salmon,” and the figure-subject 

called “ The Slain Enemy ” — a prehistoric man with a 
dt‘ad wolf — are among his chief w'orks. 

Mr Andrea Lucchesi is one r)f the few who, in spite of 
all discouragement, has not only i)ersisted in (roncentrating 
his attention on ideal work, but hiis devoted 
Uiccheal rendering of the female form. 

USSI). Prominent among his figures are those called 
“Destiny,” “The Flight of Fancy,” “The 
Mountain of Fame,” and “The Myrtle’s Altar.” Mr 
Lue-chesi’s main lixedlence is in the treatment of nude 
forms, in which he has succeeded, through agreeabh? idea 
and excellent execution, in interesting a i>ublic usually 
imlitlerent to this branch of sculpture. 

Mr Alfred Gilbert (b. 1854; A.ll.A. 1887; K.A. 1892; 
professor of sculpture, K.A., 1900) is one of the greatest 
figures in British sculpture, not only as l)eing a 
A.aUbert, as liaving preached in his 

itSSI), wol'k a great movenumt, and in less than a 
decade elTected more than any other man for the 
salvation of the British school and influenced, (juite as much 
as C>arpeaux or Dalou, the young sculptors of the country. 
After acting as assistant to Boehm, ho studied at tlio Beaux 
Arts under C.-avelier, and then worked in Home. His clihd 
production there w^as tht^ lH*autiful group of the “Moth(;r 
and C’liild,” ])roduced when the classic sculpU)rs of that 
city were imnun-sed in the spirit of antiiiuity. This work 
brings to mind the teaching of t)ie Frencli scdiool, and 
makes an irresistihl(5 personal ajipeal to the emotion and 
sympathy of the sjiectator. Mr Gilbert then pro<luced 
“ Perseus Arming,” “ learns,” “ The Offering of Hymen,” 
two fine Iieads of a man and a girl, jnire in style and 
incisive in character — most of which were cjust by the cirr 
peril or “waste- wax,” process, whicli lie had learned in 
Naples. Its introduction into Great Britain had consider- 
able iuilueiice on the treatment of bronzii scailpturc by 
British artists. In Mr Gilbert’s jx)rtraituro we have not 
merely likenesses in thii round, but little biographies full 
of character, with a spiritual and decorative as well as a 
pliysical side, and the mental (piality displayed with manly 
symjnithy. Flesh and textures are i»erfectly realized, yet 
broad, simple, and modest. Many of these qualit ies are as 
obvious in liis j>ortrait-statues, such as the line efligy set up 
to “John Howard ” in the market-place of Bedfonl. The 
highly original |»edeshil has <lone a good deal to direct 
into a bettiM* cliannel what are apt to bo the eccentricities 
of what is called the “New Art” scliool. But the 
monument Avith which Mr Gilbert’s name w'ill ever be 
associated is the magnificent “ Statue of C^ueen Victoria ” 
erected at AVinchester. The queen is shown with extra- 
ordinary dignity. Large in its masses, graceful in its liiu?8, 
the person of the queen enveloped by all the symbolical 
figures and fanciful ornaments wdth W'hich the artist has 
chosen to enrich it, the monument marks the highest level 
in this class to which any sculptor and metal-worker has 


[BRITISH 

reached for generations. The profusion of an ardent and 
})oetic imagination is seen throughout in the arrangement 
of the figure itself, in the exquisite “ Victory ” that sur- 
mounts the orb, in the stately throne. Invention, origin- 
ality, and inspiration are manifest in every part, and every 
detail is worked out with infinite care, and birth is given to 
a score of dainty conceits, not all of them, perhaps, entirely 
defensible from the sculptural ^loint of view. In a 
measure it suggests goldsmithry, to which the genius of 
Mr Gilbert has so often yielded, as in the exquisite 
ojAergne presented" to Queen Victoria on her jubilee in 
1887, typifying Britannia’s realm and sea power in endless 
jioetic and dainty suggestions of beautiful devices. Among 
Mr Gilbert’s memorials are those to “ Frank Holl, II. A.,” 
and to “liandoljJi Caldecott,” both in the crypt of St 
I’aul’s (Cathedral, London ; the “ Henry Fawcett ” memorial 
in Westminster Abbey, which, with its row of exjireasivo 
little symbolical figures, has been styled “a little garden 
of scul])turo ” ; and the finest Avork of its kind in England, 
the “Tomb of the Duke of Clarence” in St George’s 
Chaf)ol. Among Mr Gilbert’s other works which should be 
mentioned are “The Kiss of Victory,” “The Enchanted 
Chair,” the statue of “ Lord Keay ” at Bombay, and the 
“ Shaftesbury Fountain,” London. Few artists in any age 
have shown greater genius as at once 8cul])tor and artificer. 
Mr GiU)ert is fond of dt^aling Avith a subject which alloA\’s 
his fancy full play. His Avork is full of colour ; it is ])lay- 
fiil and broad. The smallest details are big in treatment, 
ami every jiart is (tarefully thought out and most ingenious 
in design. His playfulness has caused him at times to be 
somcAvhat too fiorid in manner ; but his taste is so just, 
that he lias safely given rein to his fancy Avliero anotlier 
man AA^ould Iuia'o run riot and come to grief. 

Mr Kol.>ert Stark is an animal sculptor who has usually 
attracted the notice of connoisseurs rather than of the 
gnsater public, and his fine bronze statuette of 
an “Indian lUiinoceros” is to be seen in the 
Chantrey Colleclion. Mr Stark has a profound 
knowledge of animal anatomy ; Ids range is considerable, 
and he is as easy Avith a rhinoceros as Avith a cart-horse 
or a hunter. 

Mr Conrad Dressier is best kiioAvn for Ids busts of 
distingidshed men, but his statue of “A Girl Tying up 
her Sandal,” and his tw^o large mar])le panels 
for St George’s Tlall, Livcrj»ool, assured him 
his jKisition. There is a cleverness, a daring, in 
his marked stylo, vigour of ti’eatinent, and a tendency 
towards emjdiasis, especially in Ids decorative work, 
much of AAdiich is designed for execution in Della Robbia 
wans. 

Harry Bates (1850-1899; A.R.A. 1892), at first a 
carver’s assistant, and then a jiujul of the Royal Academy 
Schools and of Dalou and Rodin, made Ids first 
impression with the bronze relief of “ Socrates Bmtea, 
Teaching the Peojilo in the Agora,” which pro- ^/ggj^ 
claimed a ncAv sculptor gifted with imagination 
and romantic feeling controlled, as it Avere, by classicism. 
In the three bronze jsanels on the subject of the “-<Enoid” 
whicli he exhibited in 1885, he gave the second of those 
admirable reliefs by which his name is best known, and 
Avill remain best knoAvn, to the public, for many years to 
come. Then followed his great panel, “ Homer ; A Blind 
Old Man, and Poor — Sweetest ho Sings.” In this work, 
with its balance and dignity, its rhythmical line and fine 
expression, is to be seen a flexibility which f^^w young 
Englishmen had shown up to that time. Style and a 
genuinely modern treatment of classic form which is not 
weakened by touches of naturalism, Avero also to be 
recognized. Nor does th(i liackground detract from the 
main subject — Homer and Humanity in front ; and behind, 
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a vision of the Parthenon Pallas Athene, and the 
groat 8un of Art rising with the dawn of Poetry. “ Psycho ” 
(1887) is more delicate in thought and treatment, but it 
has little of the originality or force of tlie ‘‘ Homer,” or 
of the classic style in the head called “ IlhodoiKJ.” The 
serene and re^wseful statue of “ Pandora,” about to o])en 
her ivory casket, successfully achieves the purity of style 
at which tlie sculptor aimed. “Hounds in Leash” is a 
vigorous group which was undertaken by Hates in responses 
to the criticism that ho could design no figures but such 
as are at rest. It is in tlie Tate Gallery, wherti it figunis 
along with the “Pandora.” In “Endyinioii ” the sculptor 
seems to have united in some degree the sculptural ideas 
expressijd in the “Homer” and the central relief of 
“ Psyche ” : there is in it a good deal of the grace of the 
one and of the decorative force of the other, together with 
a lofty sense of beauty. The portrait-busts of Harry 
Jiates are good pieces of realism — strong, yet delicate in 
technique, and excellent in character. His statues have 
a picturos(|ueness in whicli the refinement of the sculptor 
is always felt. Among the chief of these is tho fanciful 
“ Maharaja of Mysore,” somewhat overladen with orna- 
ment, and the equestrian statue of Lord Itoberts upon its 
important jiedostal, girdled with a frieze of figures, now 
set up in Calcutta. 

Mr George Frampton (b. 18G0; A.TI.A. 1894; li.A. 
1902), pupil of the Royal Academy, the Lambeth Schools, 
and Mercie in Paris, is a j)arti(;ularly v(*rsatile 
Pramptott, and original artist, thoroughly in the “ new 
A.R.A. movement ” which he has done so much to 
{1884). direct. Highly accomplished, he is at homo 
in every branch of Ids art, and (covers th(i whole field. 
Ho first exhibited “Socrates Teaching” (1884), ami fol- 
lowed tins with “The Songster” (1887), “An Act of 
Mercy” (1888), “In Silence Pray eth She,” “The Angel of 
Death” (1889), “Caprice” (1891), and in 1892 “The 
Children of tho Wolf ” — his last ideal statue of the kind. 
It was followed by “ Mysteriarch,” heralding a class of 
work with which the artist has since identified himself; 
for being in open rebellion against “ white sculj)ture,” htj 
thenceforward devoted himself to colour, “Motlier and 
Child” is an ex])eriment in polychromatic figure-work. 
1'he half-length figure called “Lamia,” with ivory face, 
head, and neck, and in a quaint head-and-neck dross of 
bronze jewelled, is a further de[>arturo from tin? true 
reserve of sculpture, but beautiful an<l delightful in feel- 
ing. The statue of “Dame Alice Owen,” in bronze and 
marble, and “King IMward VI.” are original, notwith- 
standing the jiseudo-mediioval taste of their conceyition. 
Mr Frampton is happiest in distinctly decorative sculjitim;. 
His prolific and inventive fancy has expressed itself in 
such works as tho bronze “The Steamship” and “The 
Sailing Ship” for Lloyd\s Registry in London, and in 
the memorial “ Monument to Charles Mitcdiell,” at New'- 
castle-on-Tyne. Herein a new note is sounded, and wo 
have some of the most striking features of Mr Framyiton’s 
design. That is to say, he seeks to escape from the purely 
architectural forms, pediments, and mouldings, introducing 
his own inventions of curved lines, and frequently substitut- 
ing tree-forms for columns or pilasti'rs, with roots for bases, 
trunks for pillars, and branches and foliage for capitals. 
Besides these should be mentioned “The Vision,” the 
seven heroines from tlie Morte iV Arthur, “My Thoughts 
are my Children,” “ Music,” and “ Dancing,” and memorials 
and busts of “ Charles Keene,” “ R. Stuart Poole,” “ Leigh 
Hunt,” “ Passmore Edwards,” “ Dr Garnett,” and a colossal 
statue of “ Queen Victoria ” erected in Calcutta. There are 
always charm of arrangement, delicacy of workmanship, 
and daintiness of feeling, as well as considerable power of 
design, simplicity, and breadth in his work. 
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Mr W. S. Frith, one of Ihe most successful teachers of 
sculptors in England, is chiefly xeinarkable for tho decora- 
tive quality of liis work. As in the monument 
to “ VV'^hcatstone, Inventor of tho Telegraph,” 
or again, tho standard lanqis at tho Astor 
Estate Ortico on the Thames Embankment, the sculptor 
shows charm of thought and 82 )irit of design, vigour, and 
richness of effect. His ideal statiuiry and |)ortraitnre ava 
not his chief work, however ; liis decorative sculj)tiire for 
ecclesiastical and secular buildings is vast in extent and 
has had good influemie on tho younger school. 

Mr Htiiiry Pegram, pujiil of Mr Hamo Thornycroft and 
at tho Royal Academy, attracted early attention with 
“Death Liberating a Prisoner,” and by the 
two high reliefs “ Ignis Fatuus ” (acquired 
for the Chantrey Collection) and “Tho Doom 
of Miulusa.” Tluise were followiul by “Eve,” 

“Sibylla Fatidica,” “Tho Last Song,” “The Bather,” 
“Laliour,” and “Fortum*,” by deinmitivii wwk for 
tho exterior of the Imperial Instituti^, and later by tho 
great candelabra which flank tin*, interior western (Mid of 
St Paul’s fJathedral. His yiortraiture is also noteworthy, 
and liis w^ork generally is “big” in style and sculjitur- 
esqiKi, with movcMiient and lift;. 

Mr A. G. Walker has jiroduced notable work in the 
class of pure sculpture, imduding tho relief rejiresenting 
“ The Last Plague : The 1 )i‘ath of tin* J'^irstborn,” 

“Adam and Eve : And They were Afraid,” and 
“The Thorn,” graceful and (juaintly charming, 
with elegance in the ]>oso and in tin* action. His 
(thief d(icorative work includes tho stMilptural figures in 
Stamford Hill Church. 

The name of Mr Adrian Jones is chiefly associated with 
tho s]>iritcd work called “Dumtan’s .Horses,” a 
group di.si>laying great know]i‘dge of etjuine 
anatomy, form, and action. 

Mr R(‘ynolds“St(q)hens, lattoly more devoted to gold- 
smith’s figure- work than to larger and more searching 
s(!ul]»ture, must lx; consid(;reil l(;ss as a statuary 
than as “a ])oei> who sings in metal.” A reli(;f, nolda- 
after Sir L. Alma - Ttuh'ma’s “Womim of Stephana 
Anqilieasa” (1889), was folloAved by a “Wall 
Fountain,” “Truth and Justi(!e,” and the “Sleeping 
Beauty,” a bas-ndief, full of thought, invention, and dainty 
conceits. In the highly decorated “Launcelot and the 
Nestling,” “Guimwere and tho Ni*stling,” and similar 
works, the artist makes use of various colourt;d m(;fals, 
ivory, gems, and the like, with ])ri.‘tty symbolism. Apart 
from his dioieo of material, there is a delieati; languor 
about the lines of his figur(‘s and reliefs, which disj»lay a 
cliarmiiig feeling and r(‘fine(l tast(\ 

Mr Alfred Drury (b. 1857 ; A.R.A. 1900) is a puial 
s|Xicially of Dalou, whose assistfint he became. The first 
result was the curious (;cho of the mast(;r’s style, 

“The Triumph of Silenus” (1885). “The 
Genius of Sc.iiljiture ” and “ The First B,(;ll(;ction ” 

(bought by the Que(;n of Saxony), and “The 
Kv(ming Prayer” (1890, Manchester Corporation Gallery), 
wore followed by the statue (ff “Circ(j” (18!K5), which, 
through its grace, elegance of line, and syrnb<.lical n;aliza- 
tion of the subject, achi(;v(;d a gr(;at }) 0 }>ular succt‘ss ami 
was acquired by Leeds. Tin; bronze head of “St Agn(*.s” 
(1894) is one of tin; first t‘xam])les of Mr Drury’s later 
style, l>elonging to tin; liigher or(l(;r of conception AvJiich, 
generally sjieaking, ho has since maintained. IJiis may 
l)e seen in Grisclda ” (bought for tJu. (^Jiantrcy (/oIl(*ction), 
“The Ag(; of Innoccnci;,” and oth(;r stories of childliood, 
and in the scenes of “The iAfonths,” at Barrow Court. 
For the de(?orati()n of the City S(juarc at Le(*(ls Mr Drury 
executed the sta-tue of Dr JViestly, eonsiating of the 
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colossal figure entitled “Even.” Mr Drury quiet, suave, 
and contemplative art lends itself well as decorative sculp- 
ture to architectural embellishment. His portraiture is 
also good, reticent, and full of character, and as a manipu- 
lator of clay he represents the highest contempc]|ary 
standard of English sculptors. 

Mr Frederick W. Pomeroy (pupil at the Lambeth and 
Royal Academy Schools, and of Mcrci^) is of equal taste 
and ability. After 1888, when he exhibited 
the bronze statuette “ Giotto,” he produced 
many ideal works — “ Love the Conqueror ” 
(Walker Art Gallery, Liverpool), “ Pleasures arc 
like Poppies Spread,” “Boy Piping,” “Dionysos” and 
“ The Nymph of Loch Awe ” (both in the Tate Gallery), 
“A Nymph Finding the Head of Or])hcus,” “Undine,” 
Pen Stic,” and the clever study of the nude called “The 
Potter.” “Perseus” is an inspiration from Benvenuto 
Cellini, but “ The Spearman ” is an original and powerful 
work. In ideal statuary he has produced “Admiral 
Blake,” “ Dean Hook ” (a colossal w’ork for Leeds), “ Oliver 
(Jromwell” (also colossal, for St Ives, Huntingdonshire), 
and “Robert Burns” for Paisley. In true portraiture, 
Mr Ponjcroy executed the Liberal Memorial Statue of 
Mr Gladstone, in the lobby of the Houses of Parliament., 
and the recumbent effigy of the Duke of Westminster, for 
Chester CJathedral. His work is strong and sculptur- 
esque, and his statues “stand” well He secs nature 
in a big broad way, and liis decoration is effective and 
well designed. 

Mr All)ert Toft l)ocamo known by his statue of “ Lilith ” 
(1889), and emphasized the impression then created by 
“Fate-Led” (1892, Walker Art Gallery), “Age 
ti88^ and the Angel of Death,” “In the 8ere and 
Yellow Leaf” (a remarkable study of old ag(j), 
“The Goblet of Life,” and “llagar.” “The Spirit of 
Contemidation ” and “ The Cuj) of Immortality ” arc more 
complete and display dignity and refinement. Mr TofPs 
busts, such as those of W. E. Gladstone and Philip 
Bailey, have force and breadth of character ; and in his 
ideal work there is an effort, well sustaimul and successful, 
after dignity, harmony, evenness of balance, and relation 
of the wliol(\ 

Professor fldouard Lantdri, a naturalized Englishman, 
to whom British sculpture owes much, employed his 
own striking gifts to teach rather than to 
l)r(Kluce. But “ The Fencing Master,” “ Tlie 
Duet,” and “A Garden Decoration” have ex- 
ercised influence on the younger school through their 
fine sculptural qualities of vitality, richness, joyousness, 
sensiioiisness, and movement. 

Mr Birnie Rhind, R.S.A., has produced little work so 
iinj)Ortant as the elaborate decorations for the doorway 
W. Bimie Scottish National Portrait Gallery, but 

Rhind, some of his statues and busts — “King James V. 
R.S.A, of Scotland,” “Lord Salisbury,” and others — 
show the influence of the modern school. 

Mr Gosconibe John (A.R.A. 1899) achieved an early 
reputation with a figure of “St John the Baptist,” an 
OoMoambe creation of real imjwrtance. His other 

John, chief works are “Morpheus,” “A Girl Binding 

A.R.A. her Hair,” “A Boy at Play” (Tate GaUery), 

0886). “The Glamour of the Rose,” and “The Elf” 

— a weird creation of true comedy. In those are shown 
a love of the purity and refinement of nature, realized 
with delicacy and a feeling for beauty. In portraiture 
Mr John is not less successful I'he colossal seated 
statue of “ The Duke of Devonshire ” has been acknow- 
ledged by the best critics in France and England to be one 
of the finest things of its kind, good in design and quiet 
suggestion of power. 
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Mr Bertram Mackennal, t^' son of a Scottish sculptor 
settled in Australia^ acknowledges no school, but he has been 
chiofiy influenced by study in Paris. In his ideal 
works, such as “ Circe,” “ For She Sitteth on a 
Seat in the High Places of the City,” there arc 
boldness and sense of drama, with a keen appre- 
ciation of elegance of form, not without severity, and power 
of design. His sculpture is marked by good stylo, with 
movement and nervousness of treatment. 

Mr. Herbert Hampton made his first appearance in the 
Paris Salon with “The Mother of Evil,” and then the 
statues of “ David ” and “ Apollo,” and “ The 
Broken Vow,” “A Mother and Child,” “ Narcis- 
8U8,” and otlior works were seen in the London 
gfiUeries. Portraiture of merit has come from Mr. Hampton, 
but his greatest success, f)orhaps, has been achieved in decor- 
ative sculpture. 

Mr F. E. Schenck is similarly and more emphatically an 
architect’s sculptor — one of those who have done so much 
to embellish rightly the numerous great buildings 
which during the last twenty years of the 19th 
century were springing up all over Great Britain. 

The Municipal Buildings at Stafford and Oxford, 
the Public Library at Shoreditch, and the Scotsman Offices 
in Edinburgh — involving grouj^s of colossal figures bear- 
ing close relation to their architectural setting — are among 
the works w'hich have made his reputation. 

Mr J. Wenlock Robbins is another architectual sculptor 
of real ik)W(t and individuality, whoso work for the New 
General Hospital in Birmingham and for the 
Town Hall of Croydon is of a high order. His 
]X)rtraiture is also good, the colossal statue of 
“ Queen Victoria ” for Belfast being the most im- 
I.»ortant of his achicweinonts. Of ideal work, the statue 
called “ Nydia ” is the best known. 

Mr Henry C. Fehr (pupil at the Royal Academy and of 
Mr Brock) contributed the grouj) of “ Perseus and Andro- 
meda” to th(5 Academy in 1893, when it was 
purchased for the Chantrey Collection (Tate 
Gallery). His subsccjuent ideal works, “ Hyjmos 
Bestowing Sleep u]wn the lilarth,” “The Spirit of the 
Waves,” “St George and the Rescued Maiden,” and 
“Ambition’s Crowm Fraught with Pain,” confirmed the 
high opinion of his cleverness ; but in some of them his 
exuberance tells somewhat against tlnnr general effect, in 
spite of their inherent grace and strength. On the other 
hand, the statue of “James Watt” for the City Square 
of Leeds exhibits those qualities needful for open-air 
} portraiture ; and his busts and statues have character 
and life. 

Mr. George Wade is essentially a sculptor of busts and 
statues ; the most noteworlljy of his works are the memorial 
to Sir John Macdonald in Montreal, and the 
seated figure for Madras of the native judge, 

Sir T. Aiyar Muthuswainy. 

Mr Gilbert Bayes, at first a modeller in the flat of horses 
treated in a decorative manner, produced “Vanity,” “A 
Knight-Errant,” and similar picturesque hiheUU 
on a large scale ; and later still, such work as 
“ Tlie Fountain,” showing a talent at once more 
serious, ordered, and graceful. 

Mr W. R. Colton is a sculptor of strong individuality, 
capable equally of deep feeling and dainty fancy. “The 
Girdle,” “The Image-Finder,” “The Crown of 
Love,” “ The Wavelet,” and the “ The Spring- Yon08M\ 
tide of Life” reveal a sculptor of excei)tional 
ability, whose love of truth and life sometimes inspires him 
to place a touch of rather awkw’ard realism in a graceful 
and charming composition ; the result is something unusual, 
yet quite natural and not objectionable. Mr Colton’s 
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true power of design and sense of style made him a force in 
the younger school of sculptors. 

Mr David McQill, an artist of the same class, hrst 
attracted attention with the relief of “ Hero and Leander,” 
following it with a series of figures, of which the 
most striking is “ The Bather,” a work at once 
of vigour and of humour. His work is good in 
pose and line, refined in drawing and feeling, and excellent 
in style. 

Mr Charles J. Allen belongs to the same group. “ Love 
and the Mermaid” (Walker Art Gallery, Liverpool), “A 
Dream of Love,” and “ Rescued ” arc works of 
high merit, in every case good in ti’catnient, free 
in modelling, and pleasing in desigii. 

There are others who have to be recogrii/.i;d as iini^rtant, 
if young, members of the school. Mr Taubman, who has 
had both French and Belgian teaching, has pro- 
^'^‘^JJp^^duced a scries of works which display his ix)wcr 
of design and strength of technique. “The 
Angel of Sad Flowers,” “Orpheus and Eurydice,” and 
“Adam and Eve” reveal his strength in ideal work; and 
Jiis statue of “ Sir Si<lney Waterlow ” at Higligate is a good 
example of his monumental portraiture. 

Mr Pittendrigh Macgillvray, R.S.A., belongs to the 
rather meagre Scottish group. His chief work consists 
J, P. Afac- mainly of monuments and colosstil memorials. 
aflUvray, The “Peter Low” memorial in Glasgow Catlie- 
R.s.A. the “Robert Burns,” the “Allan Family 

(/^P/>. Memorial,” the fine relief of “ Rhythm,” and 
the “ National Gladstone Memorial ” for Scotland are his 
leading works. 

Mr Paul Montford, Mr Oliver Wheatle>, Mr John 
Tweed, ISfr Hodge, Mr Poole, and Mr Derwent W<.hxI are 
artists whose* work is marked by strong individuality and 
elcvaUid character, and may lx? considered leaders among 
those who are the hoj»e of the future. 

AVomen-sculptors (among whom may be included clever 
amateurs, such as Princess Louises, Duchess of Argyll, and 
Countess Oleichen) have attractcid well-deserved 
^wipton measure unpre(;edented in Eng- 

land. Miss Margaret Giles, whose group “ After 
1900 Years, and still they Crucify” shows pcjwcr ami 
ability, Miss Ruby Levick, Miss lilllen Roj»e, Miss 
Williams, and others, have shown their capacity alike 
in ])oetic conception, sound mod(jlliiig, and decorative 
di5sign. 

Jn the section of sculptor-decorators are such workers as 
Mr Lynn Jenkins, whose frieze in bronze, ivory, and 
motlier-of-j>earl at Lloyd’s Registry is a remark- 
deeoMm achievement, and Mr Walter Cram?, who de- 
’ signed for Manchester a mace that is remarkable 
for beauty of coneoption and felicity of symlKjlism. But 
other sculptors already mentioned, including Mr Thorny- 
croft, Mr Gilbert, Mr Framph^n, Mr Pomeroy, Mr Colton, 
and Mr Toft, have all devoted themselves to sculptural 
decoration pm*e and simple, whether in metal, stone, or 
marble. 

The painter-sculptors command extraordinary respect, 
for they may claim among them Alfred Stevens, Lonl 
Leighton, Mr J. M. Swan, Mr lh?ynolds- 
Bcufpton. George Richmond, and Mr G. F. 

Watts. Richmond’s real talent may Iki gauged 
by his “Monument to Bishop Blomfield” in St Paul’s 
Cathedral. But none surpasses the greatest living 
English painter (1902), Mr George F. Watts (</*v.). He 
had educated himself artistically on the Elgin Marbles, 
and ho has produced half a dozen pieces of sculpture 
which place him high among the world’s finest sculp- 
tors of the 19th century. The recumbent effigy of 
“Bishop Lonsdale” in Lichfield Cathedral was an 


epoch-marking work, not only in the technical matter 
of the bold treatment of the drapery, but in large- 
ness and breadth and its noble sense of style, 
and the “Ijord Lothian ” in Bickling Church is 
also very remarkable. The artist then produced 
the colossal equestrian group of “ Hugh liupus ” 
for the duke of Westminster (Eaton Hall), a composition 
as inuiginative and original as it is grand and sculpturesque?. 
Then followed “Physical Energy,” another equestrian 
group, which, after being about twenty years in progress, 
was cast in 1902 ; it was to bo erected in duplicate, one 
copy in South Africa, Uj the memory of Cecil Rhodes, whose 
character it may be held to symbolize, and the other to be 
set uj) in London by the British Government. In 1 902, 
also, the statue of “ Lord Tennyson,” destineil for Lincoln’s 
Inn, was completed. But the bust of “CJytie” is sur- 
passed in “bigness” and classic purity of style and feeling 
by nothing ever produced in England : it is a complete 
and noble thing. There is no sculptor who has come 
nearer to obtaining the grandeur of form which is so 
wonderful in tin? Greek masterpie(?es. SimjJe in line, 
immense in charactcir, full and rich in modelling, Mr 
Watts’s work is instinct with vigour, breadth, and move- 
ment Tt sets the true standard, and is a (lonstant and a 
noble warning to sculptors of tlu? youngiir school not U) 
be led away by the dainty and fanciful, however alluring. 
Es] socially it warns them against w^hat has beccmie a 
featui'e with a certain section — the devotion to 
metal-working, enamelling, and the like, and the 
free introdu(?tion of these accessories into serious 
scul])tural w^ork. Irresistible in tin? hands of a great 
artist like Mr Alfred Gilbert, such work, at all times 
attractive?, is the goldsmith’s and ironsmi Ill’s, but not the 
sculj J.or’s ; and if it has coloure<l the work of some of the 
younger sculptors of the <lay, it is not likely to obtain any 
very wide hold, or to exercise j)erman(*nt influence for 
evil. As we havij said, siiuie the publi(!ation of the 
9th edition no gn^at section of the arts has so com- 
]»lctely changed its characteristics as the British school 
of s(!ulpture. 

Th<? .subj<w!t of UritiKl] sculpture has been curiously iicglectod, 
except in iicwspa]K*,r notices and (»ccaHional artic.les in the periodical 
presa, such as “Living English Sc.ulptors,'’ (fentury Mnyti'Jnr, 
July 188M, by Edmund CJosse. The f)nly volume puhliKhcd is 
the following : -M. II. Sciklmann. Aritish JScul/iturr ami 
Sculptors of To-day, Lond<»n, 1901. (m. 11. S.) 

French. 

After 1870, when a great artistic movement marked tlje 
resuscitation of France after iln? Fraiujo-German w^ar, 
sculpture especially nwived with ('\‘‘ej>ti()nal vigour, and 
the last thirty years of the 1 9th ccuitury were a memor- 
able epoch in its history. Not that many iicav and uiu?X'- 
pectixl men of genius suddenly arose, for most of tin? 
artists wlio then (lainc, to the front had alretuly distin- 
guished themselves by equally noble work ; but sculpture, 
like the other arts, henedited by the pause for tboiiglit, 
and by the riiK*. and manly tone stainix'd on tin? national 
mind by the discijdine of events. Intense ardour ani- 
mated the admiral)le grouji of Fniiich sculptors : tin? 
oldest still found some lofty expression ; the? men in their 
prime showed their pow'ors with unwonted force and tire ; 
and tlie younger generaticiiis grew up in rapid succession, 
a close phalanx of sculptors whose number is still in- 
creasing, for if w (5 include only living artists, am: iliost? 
who have taken honours in the Salons, we find a list of 
seven hundred exliibitors. Tin? first generation of sur- 
vivors of the war, who led the w'ay in tht* new period, still 
boasted of such nuiii as Dumont (ISOJ (-'av(her 

(1814-94), Bonnassieux (1810-92), Joutlroy (]80b-8..), 
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. Schoeneiyeioi^ (1820-.85), Carrf^-Belleuie the ^groat solitary spirit of F^V 

" ' Aim^ Millet (181^-- 91), and CltSsingor , (1814 - BS). to. anitnate t^^'anarble with t|^ pasidoiiil of iumaujit 

3^]me^.^tists,, hori in the iirst quarter, of the 19t3i In the next oeiittcry he found foU<iW4|^rBr-Fa^^^ Pi^ 

w^ for the most part each , the head of a imd Bondon, whq also asserted ihrir to infu 
tWif teaching being carried on till 'the end of ., life and passion alM movement into. tikeh et£tties, seekii 
ithe century. Next to them followed thok' imm^iate them In Stibe ’^espised , prbvince of sttoi reality. .T1 

pupils, already their rivals, and some indeed famous before great eataolysin of the BevdNxtion, nrhicb ha^ 

the new eia ; such were Ouillaume, Dubois, and Fr^miet ; . been expected to break the bonds of thotug^ turned 
others, fresh from the Academy at Rome, at once rose minds to contemplate the Antique, and though it rcerfainl 
to distincrion, and all combined to form, the remarkable modified the style of sculpture, was far f rom olfiitigihg th 

group of artists to which the modem school of French source of its inspiration, since it sent it once more to th 

sculpture owes its world-wide fame. At tliis time Antique. Indeed, at the beginning of the 19th centurj 

Eugene Guillaume was exhibiting his Roman Marriage,” when the teaching of David t^as i»araiiiount in spite t 

his “ Bust of Mgr Darboy,” his “ Orpheus,*’ and “ Andro- Gros, who, then in the master’s studio, was unconscious!, 

maclic,,” works of learned skill and severe distinction, sowing the seed of romanticism in painting, a robus 

Paul Dubois executed Ms “Narcissus,” and the “Tomb individuality was developing among French sculptors—* 

of General Lamoficike,” on which the decorative spirit somewhat rugged, indciKJndent, and partly trained 

figures of Charity, Faitii, and Military Courage are beyond the academic pale, prei)ared to carry on th* 

poj)ular fiivourites, full of grave and pathetic feeling, tradition of Puget, and quite^ simply, without any revolu 
Cha])U executed his exquisite figure of “Youtli” for the tionary airs of innovation, to shake off torjfid convention 

tomb of Henri llegnault, and that of “ Thought” for the ality. By the mere force of a strong idebeian tcrajioramenl 

tomb of Daniel Stern, bis monuments to Berryer and to Rude quite naturally liap])oned on a style of art — bigh 
Mgr Du]>anloup. Barrias’ “First IntcTmcnt” won him art — at once expressive and jiojnilar. He was tlie first 

the medal of honour in 1878; besides his patriotic to raise the cry of lil)erty in sculpture, and be left 

group of the “ Defence of l^aris.” Falguiere i)rodm!ed successors who bravely woiked out what he had begun, 
a remarkable scries of statues, characterized by their life- Barye and Carpeaux w’cre both in 1875 on tlie tlires- 

like jKjwer; some dignified or pathetic, as “8t Vincent hold of an era to which they Ix^queathed a fruitful in- 

<le Paul,” “ La llochcjacqiiclein,” and “ Cardinal Lavi- fluence. Barye carried on llude’s tradition of expression, 

goric”; some full of bold and dashing spirit, as his and transformed what bad ])revi(msly l)oen mere decorative 
“ Diana,” liis “ Nereids,” and “ Hunting Nymphs.” carving into a new style and branch of art now adopted 
Merciii gave us “Gloria Victis,” “Quand M^iiue,” and by a whole jJialanx of admirable artists: the sculj)tiire, 
his monuments, among which that called “ Memory ” namely, of aiiimtils, the first glance that sculpture had till 
must l>e mentioned ; bis ixidimcnt for the Tuileries ; Lis then iMjslowed on nature apart from man. Carjxsaux, 

“ Genius of Art,” ttc. Dclaplanche jiroduccd his “ Mother’s who was much younger, was in liis day — as Puget liad 

Teaching,” “ Music,” “ The Virgin witli a Lily,” and l)een — an exceptional i>ersonality ; he carried on the slow 
“ Aurora ” ; and Allar “ The Death of Alceslis.” To these revolt of two centuries which was to break the narrow 

names must be added those of Degeorge, who, with mould of school-training and infuse a soul of more ardent 

Chapu, gave so iK)werful an im])etus tx) the art of the vitality into sculptured forms. 

medallist ; of Oautherin, Hiolle, Thomas, Crauck, Lafrance, The imporUince of tlic^se two great artists in relation to 
Maniglier, and Moreau- Vauthier— one of the nien who, contemporary art was not fully seen till after their death, 
with Gerome (the painter) and Fremiet, revived the tjiste In point of iPact Painting liad until now amply filled the 
for coloured sculpture, a style first attempt*».d long before new part assigned to Art ; its vehement efforts had strongly 

by Simart ; liesides many more. These artists creatc*d a influenced puldic opinion ; and as, in the early years of the 

HU]»remcly healthy and vital school of Hcul})ture, dignified 19th century, it had largely extended tlie field of ljuman 

and elegant, learned and varied, fresh and charming, and, vision over the remote past and the domains of feeling, 

above all, as single-hearted and as wtII trained as in any with the promise of surveying all nature, simee, and time, 
jKjriod of history. tin? spirit of the ago asked no more, and did not cxi>cct 

To understand, how'ever, the i)ositioii of contemporary sculi)ture, tot), to abandon oltl-w^orld myths. It must also 
s(!ulpture in France, it will l)o necessary to look back be saitl that those sculptors who at that time carried on 

even farther than 1870. It must be remembered that the classical tradition had renewed its youth by their learned 

the whole history of French scul])ture, as far back as and enthusiastic love of it ; they had reverted to the i>ast, 
the 17th century, is connected witli the invasion of but it was the i>ast of the really great masters, either of 
Italian influence in the 16th century, which remained antiquity or of tlie early Florentine scliool, no less 
paramount over French art for more tlian three hundred enamoured of life, bciiuty, and nature. Guillaumo and 
years. Htatue-making, until then an art of expression — Paul Dubois, Chaj>u and Falguiere, Mercie and Dcla- 
national, i»opular, human, and Cliristian — lost its i)rimitive planclie, were the rivals in sculpture of the great idealist 
cliaracter under tlie tlilettante refinement of an aristocratic painters — Puvis de Cliavaimes, Gustave Moreau, Ricard, 
society closely gathered round a king who made art sub- Delaunay, Baudry, and Hennor — who were working at 
servient to his splendour or his pleasure ; it sank i^to the same time. 

sujierficial and conventional beauty, and Ixjcame almost This it is which accounts for the fact that romanticism 
Exclusively the interpreter of trivial ingenuity or flattering then found so little acceptance among sculptors. But in 
allegories derived from the dead fables of heathen myth- tlie next generation the sowers of tho seed might see their 

ology. The best that w^ould he oxjiected from this w^as harvest. The pupils of Rude, of Barye, and of Carjieaux, 

choice elegance of line, a harmonious treatment of mass allied by school sympathies, — the little drawing-school 
and composition, a loring study of the nude — in short, a conducted by Lecoq do Boisbaudran, which, in despite of 
purely plastic type of art. And sculpture had become the studios of the Beaux Arts, created a group of inde- 
the art of the nobility and of the court, having no hold, pendent and highly original artists, — formed the centre 
as it had in tlie past, on the great human family — the of a distinct force which increased day by day. Young 
nation. Still, even at the high tide of Louis XIV. ’s reign, men, fresh from Rome, persistently kejit up the spirit 
some dissatisfaction became evident, even some rebellion, of the Antique. A galaxy of learned and refined artists 
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was represented by such men as Hiolle (“ Arion,” 
“Orpheus”), Idrac (“Mercury inventing the Caduceus,” 
“ Salammbd ”), Marqueste (“ Galatea,” “ Eros,” “ Perseus 
beheading the Gorgon,” “The Rape of Europa”), and 
Coutan (“Eros,” “A Woman carrying Loaves,” “A 
Sergeant-at-Arms,” &c.), Lanson (“Tlio Iron Age”), 
Longepied (“Immortality”), Peinte (“Or|ihcus charm- 
ing Cerberus to Sleep ”), Gustave Michel (“ In a Dream ” 
“ Meditation ”), Carl6s (“ Innocence,” “ Abel ”), A. 
Boucher (“Earth,” “Au but”), besides Carlier, Leonard, 
and Turcan — soon to be followed by another generation : 
Puech (“Tlie Siren,” “The Muse of Andr4 Ch<inier”), 
Verlet (“The Monument to Maupassant,” “Orpheus”), 
Larcho (“The Brook and the Meadow,” “Violets”), 
Sicard (“ Hagar ancT Jshmael ”), and Daillon, Escouta, 
St Lami, and many more. In oiijiosition to these 
thci*o stood a group of sculptors, young and old, who 
sought their subjects m mythology, legend, history, 
or iKietry, or merely in the scenes of daily life, and 
aimed at presenting the ideal of their lime under its 
external aspects, but more csiKJcially the decijest emotions 
of the modern mind. It was Fremiet, with his striking 
and vivid conceptions, who led the advance with new and 
dramatic subjects: primeval man and the fierce beasts 
with which he disputed his rule (“ A »Sho-Bear and a Man 
of the Stone Age,” “An ’©ran-utaii and a Savage,” 
“Gorillas”), or embodiments of the heroes of the past 
(“Joan of Arc,” “Saint Louis,” “Saint George,” “Louis 
of Orleans,” &c.); then followed Just Ikicqnot, the 
excellent artist who represented the stricken figures of 
“ Ishmald ” and “ Saint Sebastian ” ; Christophe, with 
his symbolical presentments of “Th<i Human Comedy,” 
“ Fortune,” and “ The Supremo-Kiss ” ; Aube (“ Monument 
to Gambetta,” “Dante,” “Bailly,” <kc.) ; A. Legros, the 
natui-alized English painter and sculptor, who executed 
some fine founbiiiis for the duke of Portland ; InjiUbert, 
returned from Rome (“ Hippom6ne,” “Christ on the 
Lh’oss,” “ The Herald ”) ; and, younger than these, Deabois 
(“ Lcda”), Dampt (“ A Grandmother’s Kiss,” “ Melusine”), 
Alexandre Cliar[Kmtier, Carries, Baflicr, Pierre Roche, 
Madame Mario (^azin, and many more. 

The disruption of the Salons in 1890 showed very 
plainly the bent of this group, who seceded to the Champ 
de Mars, where the leaders were Dalou and Rodin, and 
where Bartholom^ made an unexpected and original 
appearance. Foreigners added a contingent of the highest 
merit, such as the American St Gaudens, and, more 
es])ocially, the Belgian Constantin Mouniei*, adiliated to 
Franco by their early training, to say iiothipg of descent 
Meunier especially, with his statues and statuettes of 
labouring figures — miners, puddlers, hammerers, glass- 
blowers, and the like — gave to his Urt a new to 

France, which found a resjionse even in axyadeuilc circles. 
A broad democratic current was swaying j)ublic feeling. 
The questions which turn on the status of the working 
man had become the programme of every party, even of 
the most consijrvativo. Art being the mirror of society, 
the novel, the drama, and painting devoted themselves to 
the glorification of a new factor in modern life, namely, 
Labour. Sculpture now, in rivalry wdth painting, through 
which Millet had immortalized the peasant, and Courbet the 
ivorking man, also sought inspiration from such themes; 
and at the same time the demands of the democratic move- 
ment called for monuments to the memory and deeds of 
groat or useful men. 

Sculpture, under this modem tendency, has assumed an^ 
unexpected aspect; its highest expression is seen in the 
work of three very dissimilar men : Dalou, Rodin, and 
BartholomA In B(3lgium, as has Ix^en said, where 
modern social questions are strongly felt, Constantin 


Meunier had intcr])reted the democratic impulse in a 
very striking manner, under the influence, no doubt, of 
J. F. Millet. In France, Jules Dalou, with a broader 
view, aimed at creating an art which should represent 
the aspirations and dreams of tliis phase of society while 
adhering to the fine old traditions of the art of Louis XIV., 
8tain])ed with magnificence and grandeur, but applied with 
graver, simpler, and severer feeling to the glorification of 
the people. He revived the older stylo of sculpture, giving 
it greater power and traer dignity by a close study of life, 
supi)orted by a scholarly and serious technique. In his 
“Triumph of the Republic,” and the monuments to 
“Alphand,” to “Delacroix,” to “Floquet,” to “Victor 
Hugo,” and others, ho strove to create a stylo apart from 
life, to which he is alien and indifferent, but liapiKl • bn 
life, the outcome of the needs of society, the im]^)ersona- 
tion of its characteristics, the expression in el<^q^nt iiQinii 
of its nature, spirit, and moral idiosyncrasy. 

Treading the same path, though in a different step, 
is Auguste Rodin. He disregards every contingent 
fact; even when he takes his subject from legend or 
history, whether “Eve” of “Bt John the Baptist,” “The 
Ago of Bronze” or “The Biirgesst^s of Calais,” “Victor 
Hugo ” or “ Balzac,” ho avoids all the conventional details 
and attributes of his j>ersonages to embody the very essence 
of humanity as expressed in ilie quivering flesh. He, like 
Carpeaux, has gone back to Dante and to Michaid 
Angelo t<3 force the “ Oates of Hell ” — the subject chosen 
for the entrance to the Museo des Arts D^coratifs — and to 
read the deej)est mysteries of the human soul. His is the 
art of siifiering, anguish, and birror, of cruel and despairing 
pleasure — a wild cycle of proud and bitter melancholy. 
All the efforts made in the past to infuse life into Art, 
all that Paget, Falconet, Pigallc, and Ifoudon tried to 
effect, and that Rude, Barye, and (^arj^caux strove for in 
their turn — all this wus j)art of the endeavour of these 
their successors, but with a clearer i)ur]M)8(j and more 
conscious aim. By good hap or j)rovideuce they 
were grot . ed on their way by the voice of the most 
devoted aiR)stle who was to preach the new doctrine, 
namely, liouis Courajod, the founder of the French 
sculpture gallery in the Louvre. From his professor’s 
chair in the schools he cursed tlui Italian intruders of tlie 
16th century for having debased French art with “noble 
attitudes,” extravagant gestun^s, and allegorical antics ; 
and ho carried his ])U]jils and his lH*.arors back to tlie great 
national period of French sculpture, which, in the dark 
mediaeval ages, had created the splendid stone images of 
the noble hVench cathedrals. 

A marked individuality now aj)|K*aied in 'protest against 
academic traditions — Albert Bartholome. lie, after biggin- 
ning as a painter, was tempUjd by sculptun*, more par- 
ticularly, in the first instance, by a wish to execute a 
monument to a comnwle he had loved. Fnim this first 
effort^ carried out in his studio, without any school train- 
ing, but with a firm determination to master toehnical diili- 
culties and fulfil his dream, followed a broader purposi; to 
execute a groat expressive and vitally human work which 
should apjioal to the heart of the populace. From this arose 
the idea of a “ Monument to the Dtiad ” in P^re Lachaise. 
Bartholoinb had started without a guide, but lie instinct- 
ively turned to the great tradition of NoiIIktii Christianity, 
which his mind subsequently associatcid witli that of the 
antique race who had ever done most honour to Dcatli, the 
people of Egypt. 

Thus two currents contended, as it w'erc, for tin* piidance 
of French sculpture, each claiming a desccjiit from the 
historic past; one inheriting the classic tradition of the 
Renaissance, of Latin and Hellenic origin, to wliich the 
French school, since the time of Jean (ion ion, has owed 
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throe centuries of glory. This is the i)agan art of the 
South ; its are balance, reasonableness, and lucidity ; 

it was the composer of apotheoses, the pi'eserver of tiie 
ideal of beauty. The other, reverting, after centuries of 
resignation or of impotent rebellion, to the genuine French 
[last which produced the noble works of the 11th, 12th, 
and 13th centuries, — ^to the tradition of Flanders and of 
Burgundy, which was smothered in the 16th century by 
Italian art, — ^to the Christian and naturalistic art of the 
North, which renounced the canons of antiquity, and ex- 
pressed itself by methods essentially human and mutable, 
living and suffering, — api^eals to all mankind. The im- 
m($diatc result of tMs antagonism was no doubt a period of 
agitation. The outcome, on the whole, is confusion. Still, 
however vexatious the chaos of form and movement may 
l)e, it is Life, a true reflection of the tumult of modern 
thought in its complexity and bewilderment; it is the 
reawakening of sculpture. 

Monumental and decorative statuary found an extended 
sphere throu^ the founding or restoration of public build- 
ings after events of 1 8 7 0. M cmorial sculpture obtained 
constant employmex^ on i^triotic or republican monu- 
ments erect^. in various parts of France, and not 
yet e(un|fleta nhistrious masters have done themselves 
honour in such work. Dalou, Mercie, Barrias, Falgui6re, 
and many others loss famous executed monuments to the 
glory of this Bepnblic or in memory of the national defence, 
and figures of Joan of Ate as a symbol of ])atriotism, <kc., 
aS:WBll as numberless statues erected in the market places 
of humble towns, or even of villages, in commemoration 
^ of national or local colobrities : jjoliticians, soldiers, savants, 
and artists — Thiers, Gambotta, Jules Ferry, Carnot, Pasteur, 
C/Iaudo Bernard, Delacroix, Ingres, Corot, Millet, Victor 
Hugo, Lamartine, and many more. The garden of the 
Liixoiubourg alone has ))ecome a sort of Elysian Fields, 
where almost every day some fresh statue rises up in 
memory of contemporary Fnmch i^ets. The funereal 
style of monument, in which French art was at all times 
conspicuously distinguished, w’as als(j revivisd in sympathy 
with that general sentiment which regards reverence for 
the dead as a religion, and gave rise, as w'C have seen, 
to some splendid work by Chapu (the monuments to 
llegnault, to Daniel 8tern, of Mgr Dupanloup) ; by Paul 
Dubois (the monument to General Lamoriciere); by 
MereijS (the tombs of Baiidry, of Cabanel, of King Louis 
P)iilij)[)e and his queen Marie Amelie) ; by Dalou (the 
monuments to Victor Noir, to Floquet, and Blanqui) ; and 
by many more, with Bartholom^ at their head. The 
cemetery of P6ro Lachaise is indeed one of the best spots 
to visit for a review of contem})orary sculpture. 

While man has boon diligently studied in every class of 
sculpture, more particularly in portrait sculpture, which 
finds a more practical adaptation to daily uses by a bust 
or small statue, such as Th(Sodore Riviere was the first 
to produce, by medallions, or by mededS) closely related to 
statuary, nature now holds a place in the sculpture of 
animals, — a place created, so to say, by Barye and carried 
on by Fremiet, M6ue, Cain, and, with even greater vigour 
atid a closer study of character, by Gardet (“Panthers,” in 
the Luxembourg, “ Lions and “ Dogs,” at Chantilly, <kc.) ; 
Peter, Valton, Le Due, Isidore Bonheur, Peyrol, Cordior, 
Surand, Virion, MtSrito, and others. Finally, the class of 

La Petite Sculpture — the statuette and small group 

after long hesitation in the hands of the two men who 
first cultivated it, Fremiet and the |)ainter G^rdmo, made 
a sudden start into life, duo in no small measure to the 
success attending the charming and pathetic statuettes 
of Theodore Riviere (“Salammbfi and Malth6,” “Ulti- 
mum feriens,” “ Charles VI. and Odette,” “ The Vow,” 
“Pra Angelico,” “The Shunamite Woman,” Ac.). Riviere 


[united states 

was wont to use — as Ger6me did in his “ Bellona,” and sub- 
sequently in his small “ Tamerlane ” — ^materials of various 
colours, and even precious stones and metals, which he em- 
ployed with great effect A whole class of art was not, 
indeed, originated, but strongly vivified by this method of 
treatment Claudius Marioton and Dampt, who always 
affected small and precious work, Agathon Leonard 
(ft^., a table decoration of “Dancers” in Sevres china), 
Lai)orte Blairsy, Ferrary, Levasseur, Belloc, E. Lafont, 
&c., utilized every process and every kind of material — 
marble and metal, wood and ivory, enhanced by the most 
costly goldsmiths’ work and gems. 

It would seem now that sculptuse, thus endowed with 
new ideas and the most various means of expression, and 
adapted to every comprehension aud every situation, was 
fully on a level with the other graphic arts. What it had 
chiefly to fear was, in fact, the wealth of means at its dis- 
posal, and its com|X)tition or collaboration with other 
arts. And this the later generations seem to have under- 
stood — the men who were the outcome of the two conflict- 
ing traditions : order and moderation on one side ; character, 
life, and emotion on the other. Though very variously 
inspired by the facts or ideals of contonqx)rary life, such 
young artists as Jean Boucher (“Evening,” “The Anti<jue 
and the Modern”), Roger Blocho (“Childhood,” “Cold”), 
Derre, Boverie, lIi})polyte Lefebvre, Desruelles, Gaston 
Sclmegg, Pierre Roche, Fix - Masscau, Couteilhas, and 
others, seem to show that French sculptm’c is about to 
assume a solid j)osition on a sound foundation, while Tiot 
ceasing to keep in touch with the tastes, asjjects, and needs 
— in short, the ideal — of the day. (l. be.) 

United States. 

The early names in American sculi)ture — Shem Drowne, 
the maker of weather-vanes ; Patience Wright ; William 
Rush (1756-1833), carver of figure-heads for shijw and 
|)ortrait sculptor; John Frazer (1790-1850), the stone- 
cutter; and Hezekiah Augur (1791-1858) — have the 
interest of chronicle at least Hiram Powers (1805-73), 
coming later, had a certain technical skill, and Ids statues 
of the “ Greek Slave ” and “ Evo before the Fall ” wen; 
im|)ortant agents in overcoming the Puritanic abhorrence 
of the nude. 

Horatio Greenough (1805-52), Joel T. Hart (1810-77), 
S. V. Clevenger (1812-43), and Clark Mills (1815-83) all 
received many commissions but made no adciitions to the 
advancement of a true art-spirit Thomas Crawford 
(1814-57) began the bas-reliefs for tbo bronze doors of 
the Capitol and showed skill They were finished by W. 
H. Rinehart^ whose “Latona” has considerable grace. 
Henry K. Brown (1814-86) achieved, among less note- 
worthy works, the lieroic Washington in Union Square, 
Now York City. It is one of the noblest of equestrian 
statues, both in breadth and certainty of handling and 
in actual majesty. It reflects unwonted credit on its 
period. There is undeniable skill, which yet lacks the 
highest qualities, in the work of Thomas !^11 (b. 1819), 
William Wetmore Story (1819-1896), whose “Cleopatra” 
shows power, Randolph Rogers (1825-1892), J. S. 
Hartley (b. 1845), Launt Thompson (1833-1894). The 
works of Olin Ij. Warner (1844-1896) and J. Q. A. 
Ward (b. 1830) reveal at times far greater originality. 
Warner’s two graceful classical figures for a fountain 
in Portland, Oregon, and his portrait statue of William 
Lloyd Garrison, show a nice discernment of the fit- 
ness of manner to matter. He was also successful in 
modelling medallions. Ward has a sturdiness and in- 
dividuality quite his own. 

But almost all the works down to this time lacked utterly 
that modernity, that sympathy with the present, which 
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arc in some senses vital to art. American sculpture, like 
American painting, was awakened by French example. 
The leading spirit in the new movement was Augustus 
8t Qaudens. Born in Ireland (1848) of Franco-Irish 
parentage, but brought to America in infancy, at the ago 
of 19 he went to Franco for thi*ee years’ study. He must 
be counted one of the great sculptors of his generation, 
liis perfect technique being the servant of a strong and 
magnetic personality. In the “ Farragut,” with its bluff 
and cheerful grace, the ungainly majesty of “Lincoln,” 
the stern and forceful “Puritan,” the monument to 
•Colonel Shaw and liis negro trooi)s, and in other statues, 
he has won the hard victory over modern costume and 
made it contribute artistic feeling and character. In 
ideal works, such as the superb mortuary figure called 
“ The Peace of God,” decorative caryatids, and the like, 
he has shown a lofty sense of line and plane. His work 
in high and low relief is distinguished, notably in his 
girl with a guitar, the i^rtraits of Stevenson and Bastien- 
Lepage. In all his works he shows the thorough har- 
monious welding of treatment with text. 

Daniel Chester French has attacked difficult problems 
with success of the highest order. His “Gallaudet 
Teaching a Deaf Mute ” is an example of how a ditticult 
subject can be turned into a triumph of grace. His 
“Death and the Young Sculptor” is almost the last word 
•<jn the beautifying of the idea of death. In collaboration 
with K C. Potter he has modelled various imjiortant 
groups of human and animal kind, jiarticularly the “ Indian 
Gorn ” and the equestrian “ Washington.” 

Frederick MacMonnies stands high among contem|ior- 
ary sculptors by reason of his essentially sculpturesque 
methods and the magnetic sentiment that imbues them. 
His “ Bacchante ” is a triumph of modelling and of joyous 
liumour. Minutely perfect handling and realistic vitality 
characterize his “Young Pan” and many other works, 
whflo his statue of “Natlian Hale” in City Hall Park, 
Xew York, shows the artist’s power in the treatment of 

serious theme, and combines strength, nifinement, and 
lofty feeling. 

Modelling ill tlic nude is the test of a .seul[)tor, though almost 
■of necessity aiiaelironistic, but tlie streiiuous achievements of 
ileorgo Grey llaniard have both higli skill and high sin- 
cerity. His “Two Natures,” his “Brotherly Love,” his “Pan,” 
and the design for a Norwegian stov(^ arc among the strongest 
•of modern statuary. Ranking with him, thougli dilferent in 
thought and method, stands Paul Wayloud Bartlett — one of the 
best and most siieccssful of iiKKlern sculptors. Success, too, 
artistically has been accorded to tlic fine works of Charles Grafly, 
Herman MacNeil, and Lorado Taft. The beautiful busts of 
Herbert Adams ; the thoroughly artistic miniature figures of Mrs 
•Clio Hinton Bracken ; the gracci'ul figurines of Mrs Potter Vonnoh ; 
Edwin F, ElwelTs “Egypt” and “Orchid ” ; and the work of F. 
Wellington Ruekstuhl, tJ. Massey Khind, Frederick Remington, 
John Donohue, and Charles H. Eiohaus should also be mentioned. 

(r. HU.) 

Scutarip a town of Asia Minor, beautifully situated 
■on the eastern shore of the BosphoitiH opixisite to Con- 
stantinople, of which it is reckoned a suburb. It ha.s a lively 
trade in Asiatic products. It is built mostly of wood, but on 
the hUla behind the Uiwn are many substantial residences. It 
has a population of about 50,000, mostly Turks. In June 
1883 a gunpowder explosion caused the loss of 150 lives. 

ScutArif a town of Turkey, in Albania, with a 
population estimated at 35,000. Tho trade, both inwards 
and outwards, has diminished through the connexion of 
Salonica with the European railway system, but its 
character has undergone no change. The exports consist 
of grain, wool, hides and skins, tobacco, and sumach ; the 
imports, of woollen and cotton yams and piece goods, 
metals, and sundries. As nothing is done by the Govern- 
ment to develop local resources, the country remains stag- 


nant, and Scutari is a less prosjierous and less busy town 
than it was in 1885. 

Sea. Command of the, is a technical term 
of naval w^arfare, and indicates a definite strategical 
condition. The term has been substituted sometimes 
for the much older “Dominion of the sea” or “Sove- 
reignty of the sea,” a legal term expressing a claim, 
if not a right. It has also been sometimes treated 
as though it were identical with the rhetorical expres- 
sion, “Empire of the sea.” Mahan, iiLstead of it, 
uses the term “ Control of the sea,” which has the merit 
of precision, and is not likely to be misunderatood 
or mixed up with a form of w'ords meaning something 
different. The expression, “ Command of the sea,” how- 
ever, in its proj)er and strategic sense, is so firmly fixed in 
the language that it would be a hopeless task to try to 
cxiicl it ; and as, no doubt, writers will continue to use 
it must bo explained and illustrated. Not only 
does it differ in meaning from “ Dominion or Sov«- 
Sovereignty of the sea,” it is not even truly nigvty 
derived therefrom, as can be briefly shown. orBam/a* 

“ It has becojiie an uncontested principle of 
modern inieriiational law that the sea, as a general rule, 
cannot be subjected to appropriation” (W. E. Hall, 
Treatise on Jntcniaiionl Law^ 4th cd. 18^5, p. 140). 
This, however, is quite modern. Great Brita^ did not 
admit the })rinciple till 1805 ; the Huaeians did not admit 
it till 1824 ; and the Americans, and then only tacitly, 
not till 1894. Most European nations at some time or 
other have claimed and have exercised rights over some 
part of the sea, though far outside the now w ell-recognized 
“three miles’ limit.” Venice claimed the Adriatic, and 
exacted a heavy toll from vessels navigating its northern 
waters, (jenoa and France each claimed portions of the 
western Mediterranean. Denmark and Sw^eden claimed 
to share the Baltic between them. Spain claimed 
dominion over the Pacific and tlio Gulf of Mexico, and 
Portugal over the Indian Ocean and all the Atlantic 
south of Morocco (Hall, pp. 1 48~9). The claim which has 
made the greatest noise in the w^orld is that once main- 
tained by the kings of England to the seas surrounding 
the British Isles. Like other institutions, the English 
sovereignty of the sea was, and was admitted to be, 
beneficent for a long period. Then came the time w'hen 
it ought to have been abandoned as obsolete ; but it was 
not, and so it led to war. The general conviction of the 
maritime nations was that the Lord of the Sea would 
provide for the police of the waters over which he 
exercised dominion. In rude ages when men, like the 
ancients, readily “ turned themselves to piracy,” this was 
of immense importance to trade ; and, far from the right 
of dominion being disputed by foreigners, it w^as insisted 
upon by them and declared to carry with it certain duties. 
In 1299, not only English merchants, but also “the 
maritime people of Genoa, Catalonia, Spain, Germany, 
Zealand, Holland, Frisia, Denmark, Norway, and several 
other places of the empire” declared that the kings of 
England bad from time immemorial been in “peaceable 
possession of the sovereign lordship of the seas of Eng- 
land,” and had done what was “needful for tin? main- 
tenance of peace, right, and equity between i)eo])Ie of all 
sorts, whether subjects of another kindgom or not, who 
pass through those seas” (J. K. Laughton, “Sovereignty 
of the Sea,” Fortni(fhtly Review, August ISGG). The 
English sovereignty was not exercised as giving authority 
to exact toll. All that was demanded in return for keep- 
ing the sea safe for peaceful traffic w'as a salute, enforced 
no doubt as a formal admission of the right w'hich per- 
mitted the (on the whole, at any rate) effective police of 
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the waters to be maintained. The Dutch in the 17th 
century objected to the demand for this salute. Tt was 
insisted upon. War ensued ; but in the end the Dutch 
acknowledged by solemn treaties their obligation to render 
the salute. The time for exacting it, however, was 
really past. S. II. Gardiner (“The First Dutch War,” 
Wavy Records, vol. xiii. 1«99) maintains that though the 
“ question of the flag ” was the occasion, it was not the 
cause of the war. There was not much, if any, piracy in 
the English (Jhaiinol which the king of England was 
specially called ui)on to suppress, and if there had been 
the merchant vessels of the age were generally able to 
defend themselves, while if they were not their Govern- 
ments possessed force enough to give them the necessary 
protection. Great Britain gave up her elaim to exact the 
sjilute in 1805. 

The necessity of the fortfgoing short account of the 
“ iSovorcignty or Dominion of the Seas ” will be apparent 
as soon as we ' ooine to ilie consideration of the first 
struggle, or rathw series of struggles, for the command 
of the sea. Gaining this was the result of England’s wars 
with the Dutch in the 17th century. At the time of the 
first Dutch war, 1652-54, and probably of the later wars 
also, many i>eople, and especially seamen, believed that 
the conflict was due n determination on her part to 
retain, and on that of lie Djitch to i)ut an end to, the 
' English sovereigiity or dominion. The ob- 

stinacy of the, Dutch in objecting to pay the 
old-established mark of respect to the English 
flag reason enough in the eyes of most 

Englishmen, and probably pf most Dutchmen also, to 
justify hostilities which other reasons may have rendered 
inevitable. The remarkable thing about the Dutch w'ars is 
that in reality what England gained was the possibility of 
securing an absolute command of the sea. She came out 
of the struggle a great, and in a fair way of l)ecoming the 
greatest, naval power. It is this which prompted Vice- 
Admiral P. H. C’olonib to hold that there are various 
kinds of command, such as “absolute or assured, tem- 
porary,” “with definite ulterior purpose,” &c. An cx- 
])1anation that would make all these terms intelligible 
would be voluminous and is unnecessary here. Tt will 
be enough to say that the absolute command — of which, 
as Colomb tell us, the Anglo-Dutcli wars were the most 
complete example — is nothing but an attribute of the 
nation whoso jwwer on the sea is paramount. It exists | 
and may be visible in time of peace. The command 
which, as said above, expresses a definite strategical 
condition is existent only in time of war. It can be 
easily seen that the former is essential to an empire like 
the British, the parts of which are bound together by 
maritime communications. Inability to keep these com- 
munications open can have only one result, viz., the loss 
of the parts with which communication cannot be main- 
tained. Experience of war as well as reason will have 
made it evident that inability to keep oj>en sea-communi- 
cations cannot be limited to any single lino, because the 
inability must be due either to incapacity in the direction 
of hostilities or insufficiency of force. If Britain 

has not force enough to kec[> open -all the communications 
of her widely extended empire, or if— having force enough 
— she is too foolish to employ it properly, she does not 
hold the command of the sea, and the empire must fall 
if seriously attacked. 

The strategic command of the sea in a particular war or 
campaign has equal concern for all maritime belligerents. 

Before seeing what it is, it will bo well to learn 
stnitgic authority what it is not. Mahan 

commma . command, or, to use his own term, 

“ control of the sea, however real, does not imply thdt an 
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enemy’s single shijis or small squadrons cannot steal out 
of port, cannot cross more or less frequented tracts of 
ocean, make harassing descents upon unprotected points of 
a long coast-line, or enter blockaded harbours. On the 
contrary, history has shown that such evasions are always 
possible, to some extent, to the weaker party, however 
great the inequality of naval strength ” {Influence of Sea- 
Power on Ifiatory, London 1890, p. 14). The Anglo* 
French command of the sea in 1854-56, complete as it was, 
did not enable the Allies to intercept the Tlussian ships in 
the north-western Pacific, nor did that held by the 
Federals in the American Civil War put an early stop to 
the cruises of the Confederate vessels. What the term 
really does imply is the power possessed from the first, 
or gained during hostilities, by one belligerent of carrying 
out considerable over-sea expeditions at will. .In the 
Russian war just mentioned the Allies had such over- 
whelmingly superior sea -power that the Russians aban- 
doned to them without a stniggle the conirnand of the 
sea; and the landing in South Africa (1899-1902), 
more than six thousand miles away, of a large British 
army without even a threat of interruption on the voyage 
is another instance of unchallenged command. In wars 
between great Powers and also between secondary Powers^ 
if nearly equally matched, this absence of challenge is rare. 
The rule is that the command of the sea has to be won 
after hostilities begin. To win it the enemy’s naval forco 
must be neutralized. It may be driven into his ports 
and there blockaded or “marked,” and thus rendered 
virtually innocuous ; or it must be defeated and destroyed. 
The latter is the preferable, because the more effective 
plan. As was perceptible in the Spanish-American war 
of 1898, as long as one belligerent’s fleet is intact or at 
large the other is reluctant to carry out any considerable 
expedition over-sea. In fact, the command of the sea has 
not been secured whilst the enemy continues to have a 
“ fleet in being ” (see Ska-Powek). 

In 1782 a greatly superior Franco-Spanish fleet was 
covering the siege of Gibraltar. Had this fleet succeeded in 
preventing the revictualling of the fortress the 
garrison would have been starved into surrender, 

A Briti.sh fleet under Lord Howe, though much 
weaker in numbers, had not been defeated and was still at 
large. Howe, in spite of the odds against him, managed 
to get his supply-ships in to the anchorage and to flght 
a partial action, in which he did the allies as much dam- 
age as he received. There has never been a dis])lay of 
higher tactical skill than this operation of Howe’s, though,, 
curiously enough, he owes his fame much more to his 
less meritorious performance on the 1st of June. The re- 
victualling of Gibraltar surpassed even Suffren’s feat of 
the capture of Trincomaleo in the same year. In 1798 
the French, assuming that a temporary sui)eriority in the 
^Mediterranean had given them a free hand on the water, 
sent a great expedition to Egypt. Though the army 
which was carried succeeded in landing there, the covering 
fleet was destroyed by Nelson at the Nile, and the army 
itself was eventually forced to surrender. The French 
had not perceived that, except for a short time and for 
minor operations, you cannot separate the command of 
the Mediterranean or of any particular area of water from 
that of the sea in general. Local command of the sea 
may enable a belligerent to make a hasty raid, seize a- 
relatively insignificant post, or cut out a vessel ; but it 
will not ensure his being able to effect anything requiring 
considerable time for its execution, or, in other words, 
anything likely to have an important influence on the 
course of the war. If Great Britain has not naval force 
enough to retain command of the Mediterranean she will 
certainly not have force enough to retain command of tha 
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English Channel. It can be easily shown why it should be 
so. In war danger comes less from conditions of locality 
than from the enemy’s power to hurt. Taking up a weak 
position when confronting an enemy may help him in the 
exercise of his power, but it does not constitute it. A 
maritime enemy’s power to hurt resides in his fleet. If 
that can be neutralized his i)Ower disappears, it is in 
the highest degree improbable that Great Britain could 
attain this end by splitting up her ileot into fragments so 
as to have a part of it in nearly every quarter in which 
the enemy may try to do her mischief. The most promis- 
ing plan — ^as experience has often proved — is to meet the 
enemy when he shows himself with a force sufficiently strong 
to defeat him. The proper station of the British fleet 
in war should, accordingly, be the nearest possible point 
to the enemy’s force. This was the fundamental principle 
of Nelson’s strategy, and it is as valid now as ever it was. 

If Great Britain succeeds in getting into close 
Seeking tb€ ])roximity to the hostile fleet with an adeipiate 
force of her own, her foe cannot obtain com- 
mand of the sea, or of any part of it, whether 
that part be the Mediterranean or the English Channel, 
at any rate until ho has defeated her. If he is strong 
enough to defeat her fleet he obtains the command of the 
sea in general ; and it is for him to decide whether he 
shall show the effectiveness of that command in the Medi- 
terranean or in the English Channel. 

In the smaller operations of war temporary (command < 
of a particular area of water may suffice for the success of ■ 
an expedition, or at least will permit the cxe- 
^^etmilone preliminary movements. When 

the main fleet of a country is at a distance — 
which it ought not to Ikj except with the object of nearing 
the opposing fleet — a small hostile expedition may 8li]> 
across, say the English Channel, throw shells into a coast 
town or burn a village, and get home again unmolestc<l. 
Its action would have no sort of influence on the course of 
the campaign, and would, therefore, be useless. It would 
also most likely lead to reprisals ; and, if this process were 
repeated, the war would probably degenerate into the 
antiquated system of “ cross-raiding,” discarded ccnturie.H 
ago, not at all for reasons of humanity, but because it 
l)ecame certain that war could Imj more effectually waged 
in other ways. The Bower in command of the sea may 
resort to raiding to expedite the formal submission of an 
already defeated enemy, as Kussia did when at war with 
Sweden in 1719 ; but in such a case the other side cannot 
retaliate. Temporary command of local waters will also 
])erniit of o])erations rather more considerable than mere 
raiding attacks ; but the duration of these operations 
must be adjusted to the time available. If the duration 
of the temporary command is insuflicient the operation 
must fail. It must fail even if the earlier steps have 
been taken successfully. The command of the English 
Channel, which Napoleon wished to obtain when matur- 
ing his invasion project, was only temjiorary. It is 
])osaible that a reminiscence of what had hai>pened in 
Egypt caused him to falter at the last ; and that, (luito 
independently of the proceedings of Villeneuve, he liesi- 
tated to risk a second battle of the Nile and the loss of a 
second army. It may have been this which justifled his 
later statement that he did not really mean to invade 
England. In any case, the British practice of fixing the 
station of their fleet wherever that of the enemy was, 
would have seriously shortened the duration of his 
command of the English Channel, even if it had allowed 
it to be won at all. Moreover, attempts to carry out a 
great operation of war against time as well as against 
the efforts of the enemy to prevent it are in the highest 
degree perilous. 
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In war the British navy has three prominent duties to 
discharge. It has to protect the maritime trade, to keep 
open the communications between the different parts of 
the empire, and to prevent invasion. If Great Britain 
commands the sea these duties will bo discharged effectu- 
ally. As long as she does that, the career of cruisers sent 
to prey on her commerce will be precarious, because com- 
mand of the sea carries with it the necessity of possessing 
an ample cruiser force. As long as the condition men- 
tioned is satisfied her ocean communications will be ke^it 
open, bet^auso an inferior enemy, who cannot obtain the 
command retjuired, will be too much occupied in seeing 
to his own safety to be able to interfere seriously wdth 
that of any part of the Britisli empire. This being so, it is 
evident that the greater operation of invasion cannot be 
attcin})tcd, much less carried to a successful termination, 
by the side wliich cannot make head against the oppos- 
ing fleet. Command of the sea is the indis})en8ablo pre- 
liminary condition of a successful militairy. expedition sent 
across the water. 1 1 enables the nation which i> 08 sesses 
it to attack its foes where it pleases and where they seem 
to be most vulnerable. At the same time it gives to its 
possessor security against serious counter-attacks, and 
affords to his maritinics commerce the most efficient pro- 
tection that (tan be devised. It is, in fact, the main objitct 
of naval warfare. 

Authorities for tlu^ abovit nuiy he given as luival liistories in 
gtuieral, )tlacing in the tirst rank the woll- known works of Captain 
A. T. ilAii VN, II.S.N. The hook which iiiii^t 1 m‘ speeialb’’ rc- 
ftTnnl to is the late A'icc-Admiral P. ll. ("oloMB's A'otvi/ jrnrjare, 
tJnl ed., London, 1900. (r. a. U.) 

Soa-fIshinC* — Sea-fishing as a sport is a com- 
juiratividy iinKlern institution. IVfany year-: ago a f<!W 
amateurs might be found following the imdhods of the 
profftssional, laying long-lines, using coarsi* hand dines, even 
ludting on occasions, and wliitling and working driftdincs 
for polhu^k and bass. But it was not until the last few 
years vif the 19th ccuitury that any considtu’able miinlxtr 
of [»ers(»us attiuiqdcd to catch fish witli the more reiliKul 
and (hdicatc metlwxls, or modifications of them, ]»ractised 
on rivers and lak(‘s. Stjveral voluim's on tin*, subji'ct 
were jmblishcd b(*two(*n the years IS97 and 1900, and 
this diffusion of information, coupled with a serious fsilling- 
off of sj«)rt in many fn*sh-water fislieruvs, induced largo 
numbers of angh*rs to hsjk to the s(‘a for the practice of 
their favourite rt*ercation, and laid the foinula' British 
tioii of the British Sea-Anghus’ Soei(‘ty, vliii li se«- 
soou numlHued very lu^arly a thousand mtunbers. Anglers* 
The absence of private rights in sca-lish(‘ii<‘S ^^*^^**y* 
rcndi'rs the sea an appropriate Hsliinggj’ound for tin; general 
]»!iblic. Even in navigable* estuaries such rights do imt 
exist, save where a charter from the (h*own wa** granted in 
amdeiit tim(‘s. 

Hea-fishiiig as a s)>ort, as we now* understand it, is 
mainly concerned Avitli the us(! of a nxl and line in the sea, 
tJiougli for tin* heavier work with big bcdtom-swimmiiig 
fish, such as the conger, the stronger and coaiNcr hand-lim; 
is under certain (iondilions still deemed n(*ees.siry by some 
fishermen. Ihobably the* fiii(*st sea-fishing wlii<di has yet 
Is'cn discovered by the enthusiastic angler is that afioidtsl 
by the tiir]»ou, or Kihvr king, of the Gulf ot 
Alexico, a gigabtic herring which often e\ceeds 
100 It) in weight, and fights with demoniacal 
fury when hooked. f>o favourite a form ot sca tisliing has 
this beconn* that tar]»on hotels have sprung up on the 
C(jast of Elorida, and not a I'eAv Engli>Jimen journ«*y 
acros.s thci Atlantic from time to time to take part in 
this exciting sport. The bait commonly used is a 
small mullet thrcadiid on a large Ina^k atLiehed to an 
unleadediine. It is cast out fiom a boat and allowed to 
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lie on the bottom. When the tarj[M)n picks it up, time is 
allowed for the bait to be gorged, as the mouth of these 
fish is extremely liard and bony, and affords scant holding- 
place for the hook. Another kind of big fish angling 
afforded by American waters is tunny -fishing, w'hich is 
carried on by the meral>ers of the Flying ^ Q'una Club, of 
Avalon, Santa tv’atalina Island, who think little of captur- 
ing fish weighing considerably over 200 Ib. Tunnies and 
other big meniljers of the mackerel family are also caught 
from ocean-going vessels. Sharks liave been taken from 
time- immemorial in trojacal waters, and the capture of 
8pt‘eimi;ns 5 and 6 feet in length, on British coasts, is 
not uncommon ; but, genemlly ai)eaking, the siia- angler 
desires to avoid rather than to capture them. The coasts 
of Austmlia, Africa, India, and the tropical seas generally 
ail afford excellent sea-fishing of various kinds in due 
season. 

In British and Irish w’aters the fish which holds the 
highest place in the angler’s list is undoubtedly the bass, 
Th bma» ' s])inning, or indeed almost any 

* . bait, and when bewked is as game as salmon. To 
capture the very large s|K5cimens oi these fish, and such 
captures arc not common, it is desirable to fish at Tiight, or 
in the dusk of early inorniug. In the daytime su<;cess is 
not often obtained unless the- water is slightly thickened by 
recent gales. The big fisli particularly favour the mouths 
of harbimrs, where they may lie caught on such malodorous 
baits os a stale piece of bloater, a jiiece of ray’s liver, small 
dead fish, chicken’s or rabbit’s entrails, S:c. They liave 
iln^ habit, either accjuirtnl in such ]»laces, or natural to 
them, of foul feeding. Sometimes the l)ait intended for 
l»ass is worked round tluj edges of rocks by means of lloat- 
tacklc much the same as ]»ike-fishers use, except that it 
tormina tes in a larger, strong, single hook instead of the 
usual triangles. A lx*ttiT jJan, whore the bottom is clear, 
is to use a salmoii gut ledger with a lead of sufficient j 
W'eight to hold the bottom. ‘Medium-sized bass of from 
2 to 5 lt> are found in shoals during the late summer 
months, and when these arc feeding close* to the surface 
on the young of other fish — lierrings, sprats, mackerel, &c. 
— the fly-fish(*r lias an opportunity of enjoying some v(*ry 
excellent sport. The gaiwlier salmon-flies will take bass, but 
a ])ii'ee of dried sole-skin, cut in the sbajie of a fish and 
whipped to a liook, is frequently used for the jmrjMise. 
Biiits such as saru 1-eels, or other small fisli, are often 
trailed behind a boat, but they are lK.*tter hai led across 
the tidal current in the manner jiractised on salmon rivers, 
l*erhaj)s tlie most deadly metliod of taking bass is to use 
a live fish on a drift line, two of the best baits being a 
sand-eel and a small flat-fish. The hook is attached to a 
snood several fathoms in leiigtli, above which an*- placed 
small pipe-leiuls at intervals of one and a half to two 
fathoms. The tide carries out the bait, and a sufficient 
amount of the lead-1 waring line is let out t<» ensure the 
bait being at a proper depth. In this metlwxl, whi<*Ii is 
most suitable for estuariiis and channels Iwtw'een islands 
wdierc there is a fairly good tide running, tlie boat should 
he moored. 

Pollajck and coal-fish, termi‘d lythc and saithc in Scot- 
land, rtuik next after Ikiss as spoi*t-giving searfish, and are 
far easier of capture. Pollack lurk among rooks 
PoilMck weeds, coming to tlie surface in the evening 

coMhfiah. ^ea-rch of food. Rocky points projecting far 
out into the sea are certaiii places to find 
them. One of the best liaits is a conger-eel 

about 4 inches in length, traihxl Iwhind a iKmt. Failing 
this, the rublwr imitation may ho tried* Sand-eels 
arc also very good. In fact, pollack, when feeding, w^iff 
run at almost any small fish. In the daytime the line 
should 1 h> heavily leaded to bring the bait down close to 
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the weeds. In the evening the sea-angler fishes near the 
surface. Pollack will also take the usual pike spinning- 
baits, phantoms (red for preference), spoons, and the like. 
Live-lmiting for them is carried on in exactly the same 
manner as for bass, and is suitable in places where the boat 
can 1)6 moored over a rocky ground in a current sufficient 
to extend the drift-line. The tackle has to bo exceedingly 
strong, as these fish have a habit of darting down into the 
w'eeds when hooked, and must in consequence be given no 
line. Coal-fish, which have many local names, are some- 
what similar in form to pollack, but differ in colour, the 
beautiful olive, bronze, and brown tints of the pollack 
giving way to a very dark greeny blue back and white 
sides and Iwlly. They are freer swimming fish than pollack, 
roaming in shoals in search of food, and at times affording 
very fine s^wrt. They will take all the usual pollack and 
bass baits, and in the North they are often fished for 
witli rough feather baits, from 2 to 4 inches in length. 
On the Irish coast the fishermen catch large numbers of 
medium -sized coal -fish, called, locally, ** glissaunes,” by 
trailing flies, the lines Iwing att^lied to long bamboo poles 
jirojecting from the stem of sailing boats. For pollack, 
coal -fish, and bass, ordinary salmon and pike rods fur- 
nislied with strong lines can be used, except for tlie 
method of drift -lining, the siwcial tackle for which has 
lieen described. 

drey mullet are much sought after by sea-anglers, but 
are extremely difficult of capture owing to their shyness and 
to their iwculiar mouths, which are apparently 
formed to suck in very soft food, anti to eject 
<|uickly anything hard, such as a hook. The very 
large grey mullet are, indeed, rarely caught on hook and 
lino ; but the bass fisher, using ray’s liver or similar bait 
I at the mouth of a harlwur, soiniitimes obtains a sjiecimen. 
During the summer months these fish nin up rivers, and 
at night>-timo forage along the shore nc-ar towns, doubtless 
attracted there by the refuse. The smaller mullet of 1 or 
2 lb are caught in large numbers in docks, harbours, and at 
the mouths of rivers on the south coast, on a stout jwreh 
paternoster baited with rag-worms ; but, generally sjieak- 
ing, success is only obtained by those who are on the 
Avater a little before daybreak. There are a few creeks 
round English coasts whore large mullet arc often seen. 
In such ))laces an attcin))t may bo mode to catch them, 
their Busjucions lieing lulled by the throwing in of ground- 
bait of a similar character to that on the hook. For this 
]mrj>osc boiled macaroni, cho]>}»ed U}>, may be tried. The 
tackle may be a jiateniostor bi*aring several books siqi- 
ported by a float, and allowwl to swim down at whatever 
s|)oed the current ivill take it. Mullet, liowever, are more 
likely to feed just at the top of high water when the tide 
is slack. If this tackle is drawn against the tide, or held 
in an unnatural way against it, the fish are likely to ignore 
the baits. This, however, does not apply to patemoster- 
ing w ith rag-w^onns for the small mullet in harliours and 
river mouths where a sink-and-draw motion is often given 
to the baits. A metlKMl of mullet-fishing wliich is occa- 
sionally successful is to float the paternoster, without 
a lead, on the surface of the whaler by means of small 
fnigments of cork placed at intervals, and to bait the 
hooks with macaroni or jiaste. Bread crumbs are sprinkled 
on the surface near the tackle to bring up the fish. The 
angler should keep himself at a considerable distance from 
the baits, out of sight of the fish. 

Mackerel-fishing is, as a rule, carried on in much the 
same way by amateurs as by the professional fishermen, 
many of these latter having adopted the use of gut 
snoods with excellent results. When, however, 
the wind is very slight and the day bright, the 
amateur often catches mackerel by using still finer tackle 
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and very small lead, the professional fisherman s gear being 
absolutely useless under such conditions. In late summer, 
when the mackerel are inshore on some jiarts of the coasts, 
a very pretty method of capturing tlicm is to moor the boat 
and use fioat>tackle, the flcuit being about 10 feet or less 
above the bait — a strip of mackerel skin. This arrange- 
ment is carried out by flic tide about 20 yards, the moving 
tide working the bait and giving it a lifelike ap])earance. 
If the current is very slight it is sometimes better to 
dispense with both fioat and lead, and fish by touch. 
Mackerel are also to be caught near the lK)ttom on some 
parts of the coast towards the end of summer and in early 
autumn. Tlie best baits arc squid, pilchiird skin, mussels, I 
and j)ioces of sand-eels. The tackle may l>c the ordinary 
]iiiteriioster, or a jmternostcT in Avhich tlie phiminet at the 
end is dispensed with, a pipe-lead ]»lact‘d where the run- 
ning line joins the gut taking its plact;. Miwkerel, when 
near the surface, will take a fly, but Avhen they are shoal- 
ing inshore, breaking the surface every now and again, it 
is difficult to keep within ciisting distance of them. The 
fly-fishor, however, sometimes obtains good sport with 
these fish when they have collected in narrow and shallow 
inlets of the sea. Tlie best time of the day for mackerel- 
fishing is from six o’clock in the morning, or even earlier, 
to 11 A.M. 

It is when fishing on the l)ottom for (’(mI, conger, whit- 
ing, flat-fish, gurnet, Ac., with heavy leads, that special 
forms of tackle arc most rcipiisite. The ordinary 
pike-rod 11 feet long is no use for working a 
tackle bearing a weight of IJ B, to 2 The 
rings fray the lino, and the leverage on the 
wrist, owing to the length of the rod, is enormous. Tin* 
reels of freshwater fishermen are too small for this pur- 
pose. Very excellent sea-rods Inive, liowever, been de- 
signed by anglers and ta(;klemakers. These vary from 6 
feet to 8 feet in length, are stout and strong, fre<iucntly 
liavc a spliced whalebone top, and in the jdace of rings 
arc fitted small sheaves working between metal supports. 
At the end of the rod arc various forms of blocks, none, 
however, being more satisfactory than the ordinary block 
used by sailors, but, of courst?, vciy much reduced in size. 
Large reels of the Nottingham typ*^, made of non-corrosive 
material, G inches and even 7 iiu*h(‘s in diameter, are used. 
These will easily hold 200 yards of line, and by reason of 
their large diameter wind up as quickly as a hand-line can 
be hauled in. A modern iiinovaticm is the use of plaited 
wire lines. These have grfiat strength, are fine, and do not 
hold the water ; but they are a[)t to kink and break unless 
fery cartifiilly used. The ordinary hemp or silk line for 
sea-fishing should be tanned with catechu. 

The most generally useful form of tackle for fishing on 
or near the bottom is the paternoster, whi(!h may Ixj of 
AdvMu- single twisted gut or gimp, according to the 
imgtMot fish which arc l)oing sought after. Far l)etter 
tbepmter^ than the ledger for fishing from a Ixmt is a 
floftor. paternoster with the last link extended to 2 feet 
or a little more, and bearing two hooks which Avill lie 
on the bottom if the lead is lowewwi to a sufficient 
depth. Over weeds or rocks this tackle (an Iks kept a 
foot or two from the bottom, and is very generally useful. 
Leads should Iks provided of various sizes, the angler 
alAvays using the lightest which will hold the bottom, 
increasing its weight as the tide strengthens, decreasing 
it as the tide slackens. The heavier the lead the more 
difficult it is to feel the bites of the fish. The eyed 
hooks of good quality used by freshwater fisliermen have 
largely taken the place of the old flatted, tinned hooks of 
the professional sea-fisherman. In conger-fishing amateurs 
usually mount their hooks on gimp, but a soft snood of 
plaited hemi) or flax is l)ctt(?r. The best cong('r and bream 
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fishing is at night. When paternostering on Uic bottom, and 
the tidal current is slight, it may be found necessary to usi^ 
small wire bcK)ms 3 inches or 4 inches in length to extend 
the hook-links from the vertical portion of the |)aU!moster, 
which they might otherwise foul. A swivel to keep the 
line from kinking and one at the end of each boom arc 
useful. Among the best baits for fishing on or near the 
bottom are lug-w'orms, mussels, sand-worms, rag-worms, 
shrimps, prawns, oysters, squid, cuttle-fish, pilchard, hcr- 
ring, sprat, mackerel, hermit-crab, and soft-crab. 

AuTnoRTTTKs. — JoiiN BrcKKUDYKK. Seit-liHshing (Badminton 
Library). London, Longmans. — J. C. Willcocks. Tht Sea- 
Fisherman . — .John HicKKiinvKK. Letters to Young Sea-Fishers. 
London, Horace Cox. — F. 0. Avlalo. Sea -Fishing. Loudon, 
Ijiwreucc and Bullen. — J ohn Bk'KCKDykk. Angling in Salt 
JVater. London, L. Cpcott Gill. j. B.”) 

SOttfOrdi a parish, railway station, and watering- 
place, Sussex, England, in the Eastbourne })arliamentary 
division of the county, 13 miles east of Brighton. Its 
ancient corjjoration was dissolved in 1 886, and it is now 
governed by an urban district council. A parade w'as 
built in 1881-82, and in 1887 a concrete groyne. In 1896 
Queen’s Hall was built, a churcdi institute was founded 
in 1898, and in 1897 a (cemetery of 5 acres was opened. 
There are golf links extending for alwnt 3 miles. The 
population of the urlmn district in 1891 was 1991 ; in 
1901, 3355. 

SOfthAIYI HftrbOUrp a ixirisb, url>an district 
(1894), and seaport town, Durliain, England, in tin* 
South-lilastern jiarliamentary division of the county, 6 
miles south of Sunderland by mil. Besides the cojil 
trade there are extensive bottle works, and eltjctrozone 
works. TJie })opulation of the urban district was in 1891, 
9044; in 1901, 10,163. 

80 ft la — The fur seals or “sea l)ears” and sea lions 
(Otarii(l(r\ with the walruses, constituting the sub-order 
( lreH.>igrada, arc closely rclaU'd to the Wmrs, and are very 
distinc^t from the true or hair seal (Phocida^, with which 
they liECve l)ccn more or less confustMl. Of the two grou])s 
or genera of fur seals, Arctwepheihis (A. toivnsendi^ Guada- 
luiKj Island ; A. Galapagos Islands ; A. australis^ 

southern coasts of South AincTica and neighlioiiring islands ; 
A. delalandn, islands and coasts of South Africa; A. (ftizella, 
Kerguelen and Prince Edward Islands ; A.forsteriy coasts 
of New Zealand and South-Western Australia) W’as onc(» 
widely distributed over the jHdagic islands of the southern 
lioinisphere. but is now practically extinct in the gretittir 
I»art of its habitat. Beni nan ts of inqiorbincc exist only 
on Lobos Island in the inoutli of the river Plata in 
Uruguay, and on the islands off Cafie Horn; both of 
these now receive proUiction from Government. The other 
genus, Callorhimts {(J. ursinus^ Commander Islands; C. 
alaskaniiSy Pribiloff Islands, both in Bering Sea ; C. 
knrUemis^ Roblien Island and Kurile Islands, Stja of 
Okhotsk), is limited to the waters of the North Pacific 
Ocean. 

Of the southern herds little authentic information exists, 
but the rcfjords for tlm northern herds are fairly complete. 
At the jHjriod of its maximum development, 1870 to 1880, 
the herd of the Pribiloff Islands numlKTcd about 2^ 
million animals; that of the Commander Islands about 
one-half as many. The third herd is one of minor im- 
portance, numbering in 1897 less than 1000 animals on 
Boblien Island. All three herds Uicame greatly reduced, 
and in 1896-97 numlMiml in all not more than 600,000 
animals. The t 3 rpical adult male or bull (sikalch) attains 
/’maturity about the seventh year, and weighs from 400 to 
500 lb. He is 6 feet in length, witli a girth of 4^ feet. 
His fur is }>Iackish or dark brown, with long yellowish- 
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white water hairs, especially long and firm on the back of 
the neck, forming the so-called “ wig ” or mane. The fore 
limbs, or flippers, are modified as oars and used in swim- 
ming. The animal stands erect and runs or ]o[^ along 
the ground when on land. The adult female, or cow 
{matka), is much smaller, averaging about 80 in weight, 
with length and girth in proportion. Her fur is of vary- 
ing shades of brown. She bears her first young at the age 
of three years. 

The breeding -grounds are boulder - strewn beaches or 
rocky hill slojjes near the shore. On these the gregarious 
instinct of the animals leads thorn to congregate in close- 
sot masses called rookeries. The unit of rookery life is 
the family group, or liarenr, oach bull getting about him 
as many females as he cau control. The number ranges 
from 1 to 100 or more, averaging aliout 30. The bulls 
reach the islands early in May and take up their places. 
The cows begin to arrive tlio first week in June. The 
number on the rookeries from day to day grows steadily 
to a climax about tlic middle of July, when about one-half 
are ] present, the number actually on the ground diminishing 
to about one-fourth at and after the close of the breeding 
season with the end of July. The single young, or pup 
{kotik\ weighing 10 to 12 lb and jet black in c^olour, is 
Iwjrn within six to forty-eight hours after the arrival of 
the cow. Within a week the latter is served by the bull, 
and by the end of another week she goes to sea to feed, 
returning at gradually leugilietiiug intervals through the 
summer to nourish lier young, left in the meantime to 
('.are for itself on the rookeries. The bulls, having fasted 
since their arrival in May, go away in August to feed. 
The pu])s learn to swim at the age of a month or six 
weeks, and in November, with the approacli of winter, 
they swum away with their mothers to the south. The 
winter migration of the Pribiloff sovils extends as far south 
as the latitude of southern California, the return course 
following the cotvst. The Commander seals reach the 
latitiule f)f southern Ja]>an and return on their course. 
The fur seals liii<l their food, chiefly squid (Gouatus 
am<enuH% the Alaska polhick {Tftjern^m rJuifcof/ramma), 
and especially a small smolt-like fish {Therohromm cal- 
lorhini), in <lee]) winter, and their feeding -grounds in 
llering Sea and on the migrations lie mainly along the 
100-fathom curve. 

The Cominaudcr Islands w’^ere discovered by Vitus 
Bering in 1741, and our first knowledge of the northern 
fur seal herds comes from the notes of Georg Wilhelm 
Sutler, a Gorman naturalist accoinjianying Ikuung’s cx- 
j-itiditioii. The Pribiloff Islands w^ere discovered in 1786, 
and were transferred with the territory of ALiska to the 
]X)SMession of the United »States in 1867. The lliissiaiis, 
in their }ialf-<?entury or more of ox|)erieiice with the fur 
seals, worked out the principle, baaed on the iK>lygamou.s 
habit of the animals, of affording alisoluto protection to 
the bnseding female herd, and confining the killing to the 
sujierfluous males. This ])rinciple is still rigidly adhered 
to in tlie ()|)crations of land killing. The young males, or 
bachelors, haul out to rest and sleep on beaches adjacent 
to, but distinct from, the breeding-grounds. Here they 
are surrounded at night by the sealing gangs (natives from 
the Aleutian Islands, brought over by the Russians to 
carry on the sealing ojiorations), rounded up in droves of 
from 1000 to 3000, and driven inland to the killing- 
grounds. The large droves are broken uj> into successive 
“l)od8,” or groups, of from 20 to 50, of which the 
^*killab1e” seals (animals of three years of age or a|>- 
proximating to such in size) are knocked down with clubs, 
those too largo or too small heing allowed to escajie. The 
skins are removed, salted iti keuches, and, when cured, 
shipped to London, where practically all the fur sealskins 


of the world are dressed. The two important processes in 
dressing the skins are the removal of the long water hairs 
which grow out through the short thick fur, and the dyeing 
of the fur itself black — ^both delicate and difficult operations. 

The decline already noted in the fur seal herds of 
Bering Sea is due to tke growth of a rival sealing industry 
— the hunting of the animals at sea with spear or shot- 
gun, now known as pelagic sealing. Stragglers from the 
migrating herd had from the earliest times l^n taken by 
the Indians of Caj>e Flattery and Vancouver Island, going 
out from the shore in their canoes, but the number so 
captured was small. In 1879, however, sailing vessels 
began to l)e used to carry the hunters and their canoes out 
to the main body of the herd, and to enable them to follow 
its movements. The industry developed raj^idly, by 1892 
employing a fleet of 122 sailing vessels, each with from 
five to twenty hunting crews. The catch at sea grew' to 
a maximum in 1894 of 140,000 skins. Tlie operations of 
the fleet gradually extended to cover the entire migration 
route of the herd, and in 1883 the sealers entered its 
summer feeding-grounds in Bering Sea. Pelagic hunting, 
necessarily indiscriminate, affected most seriously the herd 
of breeding females. Investigations carried on in Bering 
8ea in 1895 and 1896 show' that from 62 to 84 ]»er cent, 
of the i)elagic catcdi arc^ of this class, tlie death of the 
female involving the deatli of her unborn offspring, as well 
as that of the unw'eaned young. 

tender sanction of a claini made by Russia in 1821 
to exclusive jurisdiction in Bering Sea, a claim decided by 
the Paris Tribunal of 1893 to be untenable, the United 
States in 1886 seiztid sealing vessels ojKjrating in that sea 
— among them Canadian vessels. This brought on a 
diplomatic discussion with Great Britain, which culminated 
in 1892 in a treaty by wliicli it w'as agreed to submit to 
a court of arbitration the claims of the. United States to 
jurisdiction in Boring Sea in the interests of her fur seal 
herd w'hen lieyoiul the ordinary territorial limits. The 
Tribunal of Arbitration met in Paris iii 1893. Its decision 
was adverse to the contentions of the United States, and 
equally adverse to the life of the fur seal herds. As 
agreed ui>on in such event, the tribunal formulated a set 
of rules for the regulation of i)elagic scaling, with a view 
to the ])rotection of the si*als. These regulations jiro- 
vided for a close 8east)n in May, June, and July, and 
a protected zone of 60 miles’ radius about the breeding 
islands. The regulations failed utterly of their object, 
l>ecause the bret^ding females do not feed within tlie 
j»rote<;ted area, but far outside of it, and are therefore 
taken w ithout restriction on the feeding-grounds in August 
and Septembt?r, their young being loft to starve. 

In 1896, with a view’ to a revision of the regulations, it 
vroH agreed between the United States and Great Britain 
that a new investigation of the facts of seal life should 
lie made. At the close of this inquiry in 1897 the tw’o 
Commissions met in Washington as a Joint Conference of 
Fur Beal Experts, and after a discussion of the results of 
their lalK>urs, a sul)stantial agreement was reached on all 
essential facts. On the l>asis of this agreement the fur 
seal question jiassed into the hands of a »Toint High Com- 
mission, representing (ireat Britain, the United States, and 
Canada, called at Quebec in September 1898 to consider 
a number of questions at is.sae between the United States 
and Canada, lliere the matter rested. Meanwhile the 
herds have continued to decline, and the pelagic catch has 
itself fallen off rapidly with the depleted herds. 

For a full dii^cussion of tho fur seals and fur seal industries 
referenoe should be made to the reports of D’Arcy W. Thompson, 
Commissioner for Great Britain, and his assooia&s, for 1896 and 
1897 {Parliamenktry Papers, “United States,” No. 8 (1897), and 
No. 1 (1898) ), and especially to the elaborate final report of David 
S. Jordan, Commissioner for the United States, and his aasocisies, 
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for the same years {Treamry DepartmeiU Docuimnt, No. 2017, 
*‘Fur Seals aud Fur Seal Islands of North Pacitic Ocean,'* 4 vols. 
and atlas. Washington, 1898). Other papers of imporUnce arc : 
Henry W. Elliott’s Monograph of the Seal Islands of Alaska,” 
Bull. 147, U.S, Fish Commission, 1882, and the report of C. Hart 
Merriam aud Thomas C. Mendenhall, the American Comniissioncrs 
for 1891, iVoc. Paris Arb. vol. ii. pp. 311>-396. 

The table herewith appended gives the statistics, so far as avail- 
able, of the fur seal herds as re2)resentcd by the product taken 
on land and at sea. The records prior to 1870 are more or less 
uiisiitisfactory, but those subsequent to that date are autlientic : — 

Far Seal Skins from mrioiis Sources, 1743 to i$97. 


Lund SealiHif. j Pelagic Scaling. > Huuthcrn Seals. 
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1 

Com- 
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... 

... 
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... 
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1S«7 . 

571,612 


... 


... 


... 
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24»,01H» 

... 

4,307 

... 

... 


18»i'.) . 


87,(HH) 


4,430 

... 

... 

... 

1870 . 


‘23,773 


8.(*i«0 

... 

... 

... 

lvS7l . 


102,990 

3,0.58 

10,911 

... 

... 


1872 . 


108,819 

‘29,350 

5,3.30 

... 

... 

... 

1873 . 


1<KM77 

30, -AW 

5,2*9 

... 

:*.,9.5C 

... 

1874 . 


1 10,58.5 

3I,:>(N) 

5,87.3 

... 

8, .509 

... 

187.'i . 


llMt,400 

3(5,‘279 

5,0.3.3 


8,179 

... 

1870 . 


94,057 

‘2f}.}H;0 

5,515 


11, .‘{.53 

O.AM) 

1877 . 


81,310 

‘21,5.‘W 

5,210 



13,(KMi 

7,031 

1878 . 


109,323 

31, .340 

5,.54 1 

... 

12,301 

8,227 

1879 . 


110,411 

42,740 

8, .557 

310 

12,295 

1*2, IhO 

1880 . 


105,718 

48,504 

8,718 

1,192 

1 1,8.‘{0 

17.5»;2 

1881 . 


lOri.Olt'j 

43,522 

10,382 


13, .509 

13,104 

188*2 . 


99,812 

41,020 

15, .551 

... 

13,200 

11,711 

1883 . 


79,509 

28,099 

10, .5.57 

' 28 

12,801 

4,():i5 

1884 . 


105,4.34 

53,203 

10,971 

1 212 

10, ‘2.58 

0,743 

I88ri . 


105,024 

43,575 

23,040 1 

1,920 

10,9.53 

3,404 

IHHO . 


104,521 

54,591 

28,494 j 

11,000 

1.3,007 

9(K> 

1887 . 


105,709 1 

40,317 

30,028 1 

1 10,000 

11,008 

2,702 

1888 . 


103,.304 

47,302 

‘20,189 j 

[ 720 

20,747 

4,403 

1889 . 


102,017 1 

62,850 

29,8.58 

i.3,:ioo 

8,755 

3.021 

189.) . 


*28,059 

63,780 , 

40,814 

11,000 

18,541 

2,450 

1891 . 


12,040 

.30,905 ! 

69,508 1 

8,432 

15,834 

.3,114 

1892 . 


7,51 1 

31 ,‘24 4 I 

40,042 

‘20,7.5*2 

12,‘202 

6,‘292 

1K03 . 


7,39(5 

32,818 i 

30,812 

, 00,14.3 

13,024 

*2,131 

1894 . 


10.270 i 

27,287 1 

01,8.38 

79,305 

12,145 

02 

18 !)ri . 


14,810 ( 

17,719 j 

1 ,50,291 

; 37,935 

1 2,(0 7 

1,888 

1890 , 


28,9<U ' 

14,741 1 

1 43,917 

•24,191 

14,019 

2,510 

1897 . 

1 

‘20,890 j 

1 11,335 

1 24,321 

13,801 

i 12,791 

1,‘205 

Kcmmaky. 

From all sourees i>rior lo 1808 


3,197, 

154 

I<and scaling, 1808-97, Pnbilofl herd . 


‘2,4I(»,‘213 

,, ,, Commander lienl . 

I’clogie sealing, 1808-97, I'ribilofl' herd 


942,7.‘{0 

051, ‘282 

liobos Island skins ” 

Uoiiiiiiander herd . 


312,247 

310,710 

Capo Horn skins . 




1‘22 

.390 


Urund Total . 




7,982 

708 


(l). S. ,J. ; t;. A. C.) 


SoSinflAllShipa — The art of seamanship consists in 
causing a vessel to contend successfully with wind and with 
sea. The modern development of steam engines and the 
employment of steel in the construction of the? hulls have 
created a further demand for punctuality and comfort in 
the iKjrformance of voyages, and have rcvsiiUtid in a great 
increase in the size of vcsssels for all but mere coasting and 
fishing purposes. The tendency of this demand, coupled 
with inter-oceanic thoroughfares of communication, such 
as the Suez Canal, has constantly lessened the proportion 
of vessels proiKjlled by sails to that of machine-ijropelled 
steamers, capable of attaining the habitual punctuality of 
the ])resent day. In the United Kingdom, in the middle of 
the ’seventies, 132 steam- vessels of wood or of iron were 
in process of construction, and 317 sailing vessels of the 
same materials. In the latter part of 1 898, 533 steamers 
of steel, iron, and wood were being built, and only 25 
sailing vessels of greater size than 100 tons ; in that year 
646 steamers were completed and added to the mercantile 
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marine of the United Kingdom, and 195 were cither lost 
or broken up ; 242 sailing vessels, mostly small, were 
added, and 448 were wrecked or destroy^. Thus the 
steam navy has largely increased, and the sailing navy is 
rapidly dwindling. The same qualities in the seaniau tlmt 
led to national success in the era of sails are now requiri'd 
for corresponding efficiency under the stringent requirement 
of forcing passages in all weathers and at all seasons. In 
modern ships the demands on the human endurance of 
executive officers, and of engineers and their subordinates, 
arc greater and more i)rolongcd than on those of a rapidly 
passing generation ; for while it may be granted that during 
heavy weather, and s])ecially in narrow waters, severe strain 
is brought on the seamanship of officers and crews of sail- 
ing vessels, long interludes of moderate and calm weather 
attbrd periods of com])arative ndief. But in these days 
of almost universal steam-i>owcr, the hurry and drive of 
making ra})id i>assages hist without cessation from ]M>rt to 
)>ort. If we gauge the distances traversed by modern 
steamers by immunity from accident, as (joinpan'd with 
the lesser distances covered by the sailing vessel, between 
y(‘ar*s end and yt^ar’s end, the jiercentage of calamitous 
accidents has greatly diminisbc'd, for the men who folbjw 
the sea have develoiKid ijualities of si'amanship suitable 
to the mechanical necessities of their time. 

Seamen, Merchant.- Sim^e the article on 

Law^s RELATl.N(i TO Seamen {Enrt/rh/Mtu/ia Jirilannica, 
9th edition, vol. xxi. ]►. 605) was written, a reform therein 
indicat(‘d as urg(*nt ly nspiinsl has U‘en effected. The law 
lichl at that date to be gatlien*d from the Merchant Shij)- 
]»ing Act, 1854, and a long seriiss of amending Acts, 
Further amending Acts were jaissed until 1894, but in 
that year th(‘ whole* of tln^ (‘xisting merchant shipping Acts 
were repealed and const »lidat(*d in one statute*, tin* Merchant 
Shipjung Act, 1891. that Act, ami esj»ecially to Part 
Tl., which tleals with rrmsters and seamen, and Part V., 
which deals with safety, and not tx) th(^ repealed Acts 
mentioned in tin*, artieh*, ri*ftT(*nce must now be made. 
With some modifications which are indicated below, the, law 
is substantially as stated in the ]>revious article, and it will 
here only bo ne(!(»ssary to (*all attention to rec.(*nt changes, 
and in some respects to amplify the i5arli(*r staU*ment. 

Tho law as to the ongagjsiifiit ami cliH(4iarg«*, of sfamrii has not 
hoeii altonid. Hot it sliould hr, out tliat tluac must takr 

placo hoforo a Huporiiilrmlont only wlion tlio cinployim-nt, is on a 
ioniign-goiiig ship. If the sliij) is a lionic-tradc ship, th« signing 
on and diwdiargc tiikc jdacc brforr n sujK'rintrndrnt only if tin* 
master so desire. But if tho signing on does not take pla<'»* 
liefore a Hiiperinteudent, the master must (sausc the agreement to 
ho read and explainetl to tlio seaman, ami the seaman must sign 
it in the presence of a witness ; eojiies of all sueh agreements must 
ho transmitted to the ]»roper Boarrl of I'rado oflieials. A cojy of 
every agreement with tlie crew must he ]»OHted uj» in some pari of 
the ship whicdi is aecessihle tf> the crew. In any British jjosses' 
.sion abroad other than that in whieh the sliip is registered, a 
seaman must ho engaged before a .sup<;riiitemlent or ollicer ol‘ 
customs, and at any port abrcjad where, there is a British consular 
officer, before siieh olileer. Bef(r>re a sfiaman can he diseharg«Ml at 
any place abroad, the master must obtain tlie sanction, endorsed 
on the agreement with tho crew', of the like officials or, in their 
ah.9enco, of mcrcliants tliere resident. When a seaman is di.s- 
eliargod in a foreign eouiitry, he is entitled to he, provi<led 
with adequate employment on some other Britisli ship hound to 
tho port in ilis Majesty’s dominions at which Ik* was oiigjnally 
shipped, or to a j)orL in the United Kingdom agieed to hy tin; 
seaman, or to be furnished witl» the, means of returning to such 
port or of a passage lionie. It is a misdeimiaiiour wrongfully lo 
ibreo a seaman on shore, or otherwise w-rongfully h ave him h.diind 
in any place before tho completion of the voyage for whifjh ho was 
engageu, or tho return of tho ship to the Uuite«I Kiiig<Ioni. I he 
only jjersons by whom seamen may he engaged or siip])lied in the 
United Kingdom are a Huj)erintendent, iho mastei, the mate, a 
servant bomi fide in the constant (*mi)loy of the, ow’iier, and any 
jKJrson holding a lieenee from tho Board of Trad<,*. 

The law as to seamen’s wages has not }»e<‘n altered. Where 
a seaman is discharged before a superintendent in tlie United 
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Kingdom, liis wages must bo paid through or in the presenoe of 
the superintendent, and in the case of honic-trade ships may be so 
paid if the master or owner so desire. The master must in every 
case deliver either to the superintendent or to tlic seaman a full 
account, in a form approved by the Board of Trade, of the wages 
and of all deductions therefrom ; such deductions will only be 
allowed if they have boon entered by the master during the 
voyage in a book koj)t for that jnirposo, together with a statement 
of the matters in respect of which they are made. Where a sea- 
man is left abroad on the ground of his unfitness or inability to 
proceed on tlie voyage, tlie account of wages must be delivered to 
the sujierintciident, chief officer of customs, consular officer, or 
merchants, from wlioin tlie master obtains the certificate without 
which he may not leave the seaman behind. In order to protect 
seamen from crimp.s, advance notes, or documents authorizing or 
promising tlie future jiayment of money on account of a seaman's 
wages conditionally on his going to sea from anv port of the 
United Kingdom, and made before thost; wages had been earned, 
w'cre from 1880 to 1889 wholly void, and no money paid in satis- 
faction or in resjiect of any such document could be deducted from 
a seaman's wages. Since 1889 this restriction has been removed 
to the cxtiuit of one month’s wages, provided that the agrceniout 
with tile crew contains a stipulation for such advance. It is to be 
observed that this docs not extend to cases where the seaman is 
going to sea from an^ port not in the United Kingdom. In such 
cases there is no limitation upon the right to make any aCTcement 
hir advances or to make advances to any aiiiouut. It has b<‘cii 
held that the old statute, 8 Geo. 1. c. *24, § 7, docs not forbid 
an advance to a seaman engaged abroad, or if it does, does not 
enable a seaman to recover the sum advanced again as unpaid 
wages. 

As under the former law, tlie scale of jirovisions must be 
entered in tlie agrt^eiiient with the crew, and com}K*nsation 
made for short or bad jirovisions, and means are jirovided 
whereby the crew can raise comjdainis. But, in addition, 
in the case of shijis trading or going from any i»ort in the 
United Kingilom through the »Suo7> CJanal or round the 
CJajic of Good JTopo or Cape Horn, the jirovisiona and 
water arc [mt under ins| action by the Board of Tnule, 
and if they are deficient, the ship may be detained until 
the defects are i*emedied. 

The law as to the property of deceased seamen, the rcimbiirse- 
iiiciit of relief to seamen's families, the relief of destitute and dis- 
tressed seamen, ilisciplino, and voluntooring into the navy, remains 
substantially unaltered. The law as to medicines, anti-scorbutics, 
and medical inspection, and as to crow space, continues the same. 
If a seaman receives hurt or injury in the service of the ship, the 
cxjicnse of medical attendance an<l maintenance, together with the 
cost of bringing him huiiio, is to he borne by tlie owner of the 
ship, and cannot be deducted from vrages. 

Tlie safety of the crow is secured by provisions which are 
designed to ])revcnt overloading and iiiidernianning, to restrict 
the carriage of dangerous cargoes, to secure adeipiato life-saving 
appliances, and generally to prevent ships from being sent to 
sea in an uuseaw'ortliy state. The stringency of these provisions 
has been much increased. Life-saving appliances, including 
boats, life -belts, and the like, acAtordiiig to a scale and rules 
proscribed by the Board of Trade, must be carried by every 
British ship. Except where the ship is under 80 tons register, 
cm])loyed solely in the coasting trade, or is omiiloyod solely in 
fishing, or is a pleasure yacht, the |X)Bition of each deck above 
water must be marked by conspicuous lines, and the maximum 
load line in salt water, to which it shall he lawful to load the 
ship, must be marked at such level as may be approved by the 
Board of Trade below the dock line, and in accordance with 
tables and regulations prescribed by the Board of Trade. It is 
this load line which is commonly known as the Plimsoll mark. 
It is an offence to load a ship so as to submerge the load line, and 
a ship so loaded may bo detained as unsafe. Dangerous goods, 
c.ff.f explosives, must not l>e shipped or carried w'ithout being dis- 
tinctly vinarked as such. Timber must not bo carried on deck in 
the w'liitcr months. In the carriage of grain cargoes, rules pre- 
scribed by the Board of Trade to prevent shifting must be com- 
plied with. The officers of the Board of Trade (subject to apjieal 
to a Court of Survey from an order of final detention) have |K)wer 
to detain any unsafe ship, that is a ship which is, by reason of 
the defective condition of the hull, equipments, or machinery, or 
of underniauniug, overloading or improper loading, unfit to pro- 
ceed to sea without serious danger to human life, having regard 
to llio service for which she is intended. Provision is made for 
the investigation of complaints by seamen that a ship is unfit to 
proceed to sea. 

The manning of British merchant .shifis has received much 
consideration, out has hitherto been little affected by statute 


law. The effect of the Acts is thus given in the report, issued 
in 1896, by a Board of Trade Committee on the Manning of 
Merchant Ships*. — ** Since the final repeal of the Navigation 
Laws, which required that the master and three -fourths 
of the crew of every British ship should bo British subjects, 
and reserved the coasting trade entirely to British ships and 
British seamen, the whole world has been open as a recruit- 
ing ground to British shipowners, who have not been hampered 
in their selection by any restriction as to colour, language, 
qualification, age, or strength. Except with regard to certifi- 
cates, which must be held by masters, officers, and engineers in 
certain cases, and wdiich, moreover, may bo obtained by men of 
any nationality, there is at present practically no bar to the 
employment of any jicrson of any nationality in any cajiacity 
whatsoever on boam any British ship.” 

Certificates of comjietency as masters, mates, and 
engineers are granted by the Board of Trade. Such 
certificates are for the following grades, viz., master or first 
mate, or second mate, or only mate of a foreign-going ship, 
master or mate of a home-trade passenger ship, first or 
second class engineer. By virtue of Orders in Council 
under section 102 of the Act of 1894, certificates granted 
in many of the British colonies have the same force as if 
granted hy the Board of Trade. The following are the 
requirements of the Act as to the officers to be carried by 
ships : — Alastera : A properly certificated master must be 
carried by eveiy foreign-going shij) and every home-trade 
passenger ship, whatever their tonnage. Maten : A mate, 
with the certificate of the grade of first or only mate, or 
master, must, in addition to the certificated master, l^e 
carried by every foreign-going shij) of 100 tons or up- 
wards, unless more than one mate is carried, in which 
case the first and second mates must have valid certifi- 
cates a])pro)>riate to their several stations on such ship or 
of a higher grade ; and a matt^, with a certificate of the 
grade of first or only mate or master, must, in addition to 
the certificated master, be carried by every liome-trade 
passenger ship of 100 tons or upw^ards. Engineers : Every 
foreign-going steamship of 100 nominal horse power or 
upwards must have two certificated engineers — the first 
])ossessing a first-class engineer’s certificate, and the second 
possessing a second-class engineer’s certificate, or a certifi- 
cate of the higher grade. Every other foreign -going 
steamship, and every sea-going home-trade passenger 
steamship, is required to carry as the first or only engineer 
an engineer liaving a second-class certificate, or a certificate 
of the higher grade. Vessels in the home trade (i.e., 
United Kingdom and continent of Europe between the 
lCll)e and Brest) are not required to carry certificated 
masters or officers unless they arc i)assenger ships of 100 
tons or upwards ; and vessels in the foreign trade of less 
than 100 tons arc not requircd to carry any mate. 

The Merchant Shipping Act, 1897, gives po'wer to the 
Board of Trade to detain sliips unseaworthy by reason of 
undermanning, hut prescril>es uo rules for determining 
wdien a ship is to be deemed to be undermanned. And 
a])art from that Act, the law does not interfere with the 
number or qualifications of the crew. The law does not 
prescribe that the crew or any portion of it should Ixj 
British, or that it should consist, in any proportion, of 
able-bodied seamen. In 1898 a slight attempt was made 
to encourage shi]K)wners to carry apprentices to the sea 
service. The Merchant Shipping Act of that year, which 
dealt with light duesj provided that *'on proof to the 
satisfaction of the Board of Trade that a British ship has 
during any financial year carried, in accordance with the 
scale and regulations to be made by the Board of Trade, 
with the concurrence of the Treasury, boys between the 
ages of 15 and 19, there shall bo paid to the owner of the 
ship, out of moneys to be provided by Parliament, an 
allowance not exceeding one-fifth of the light dues paid 
during that year in respect of that ship. Provided that 
no such |)aymont shall be made in respect of anybody 
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unless he has enrolled himself in the Royal Naval Reserve, 
and entered into an obligation to present himself for 
service when called upon in accordance with rules to be 
issued by the Admiralty.” This enactment is to continue 
until 1905 ; it has been so little acted u])on that some 
more efficient moans will have to be devised, if a})prontice- 
ship to the sea service is to be revived ; at present it has 
practically ceased to exist, except in the case of boys who 
intend to become officers. 

Some only of the provisions of the Acts apply to ships 
belonging to the general lighthouse authorities and 
pleasure yachts. But, with these exceptions, the whole of 
Part II. (Masters and Seamen) applies, unless the contract 
or subject-matter requires a different application, to 
all sea-going ships registered in the United Kingdom. 
Where a ship is a British ship, but not registered in the 
United Kingdom, the provisions of Part II. a]>ply as 
follows : — The provisions relating to the shipping and 
discharge of seamen in the United Kingdom and to 
volunteering into the navy apply in every case. The 
provisions relating to lists of the crew and to the property 
of deceased seamen and apprentices apply where the crew 
are discharged or the final port of destination of the ship 
is in the United Kingdom. All the provisions apply 
whore the ship is employed in trading or going between 
any port in the United Kingdom, and any port not situate 
in the British possession or country in which the ship is 
registered. The provisions relating to the rights of sea- 
men in respect of wages, to the shipping and discharge of 
seamen in ports abroad, to leaving seamen abroad, and the 
relief of seamen in distress in ports abroad, to the j pro- 
visions, health, and accommodation of seamen, to the 
power of seamen to make complaints, to the [protection of 
seamen from imposition, and to discipline, apjply in every 
case except where the ship is within the jiirisdi<!tion of 
the government of the British possession in which the 
ship is registered. 

The law as to the registration of fishing boats, and 
generally as to men (iinployed in fishing, is now to bo 
found in the Merchant Shipping Act, 1894, and osjHPcially 
in Part IV. of that Act. The Act does not apply to 
fishing boats in Britisli possessions, and, siptsaking generally, 
fishing boats in Scotland are governed by Part il. (Master 
and Seamen) and not by Part IV. By a recent change in 
the law, a trawler of 25 tons and upwards must carry a 
certificated second hand as well as a certificated skipjper. 

In most British colonies there are laws affecting mer- 
chant seamen. In some cases such legislation is identical 
with the Imperial Act, but in most there are differences 
of more or less importance, and the colonial statutes 
should be consulted. Reference may bo made to the 
following Indian and Colonial Acts and ordinance's: — 
Bahamas: 2 Viet. c. 3 ; 21 Viet. c. 2 ; 27 Viet. c. 2 ; 28 
Viet. c. 1 ; 28 Viet. c. 28 ; 33 Viet. c. 15 ; 36 Viet. c. 1 ; 
43 Viet. c. 20. Barbados: No. 45 of 1891 ; No. 12 of 
1898. Bermiida: No. 17 of 1782; No. 22 of 1848; 
No. 6 of 1849 ; No. 14 of 1867 ; No. 13 of 1873 ; No. 7 
of 1876 ; No. 4 of 1878 ; No. 10 of 1878 ; Nos. 2 and 5 
of 1880; No. 5 of 1884; Nos. 16, 25, and 31 of 1900. 
British Guiana: No. 6 of 1864; No. 4 of 1883; No. 2 
of 1895; No. 10 of 1900. Canada: Revised statutes, 
chapters 73, 74, 76 and 77 ; Nos. 21 and 22 of 1889 ; 
Nos. 38, 40 and 41 of 1891; No. 22 of 1893; Nos. 
42, 43, 44 and 45 of 1894; Nos. 45 and 46 of 1898; 
No. 34 of 1901. Cape of Good Hope: No. 13 of 1855; 
No. 3 of 1863 ; No. 2 of i870 ; No. 13 of 1874. Ceylon: 
No. 7 of 1863; No. 3 of 1880; No. 3 of 1884; No. 3 
of 1888; No. 6 of 1899. Ilonduras: Consolidated 
Laws, chapters 54 and 55. Hong Kong: No. 36 of 1899. 
India: No. 1 of 1859; No. 13 of 1873; No. 13 of 
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1876 ; No. 7 of 1880; No. 5 of 1883; No. 7 of 1884; 
Nos. 6, 12, and 17 of 1891 ; No. 15 of 1894. Jamaica: 
2 Wm. IV. c. 32; 6 Will. IV. c. 19; No. 21 of 1875 ; 
No. 11 of 1878; No. 17 of 1881; No. 27 of 1900. 
Leeward Islands: No. 2 of 1878; No. 8 of 1888. 
Mauritius: No. 17 of 1865; No. 10 of 1858; No. 13 of 
1869 ; No. 5 of 1874 ; No. 15 of 1887 ; No. 16 of 1891 ; 
No. 7 of 1892 ; No. 40 of 1897; No. 18 of 1899; 
Nos. 8 and 10 of 1900; No. 10 of 1901. Natal: No. 10 
of 1883; No. 4 of 1884 ; No. 1 of 1890. New Bruns- 
wick : Revised Statutes, chajpters 22, 86, and 87 ; No. 4 
of 1865 ; No. 21 of 1866. Nevfoundland: Consolidatecl 
Statutes, chajpters 97 and 98; No. 5 of 1891 ; No. 4 of 
1901. Netv South Wales: Nos. 46 and 47 of 1898; 
No. 60 of 1901. New Zealand: No. 4 of 1860; 
No. 54 of 1877 ; No. 15 of 1885; No. 10 of 1889; 
No. 15 of 1890; No. 62 of 1894. Queensland: No. 17 
of 1840; No. 21 of 1813; No. 23 of 1847; No. 28 of 
1849 ; No. 25 of 1852 ; No. 36 of 1853 ; No. 10 of 1874 ; 
No. 3 of 1876 ; No. 12 of 1882 ; No. 31 of 1896. South 
Australia: No. 237 of 1881 ; No. 541 of 1891 ; No. 614 
of 1894; No. 691 of 1897. Straits Settlements: No. 1 
of 1859 and 15 of 1863 (Indian Acts) ; No. 28 of 1867 ; 
No. 14 of 1869 ; No. 1 of 1873 ; No. 18 of 1889. Tas- 
nuinia: Nos. 7 and 8 of 1859; No. 22 of 1870; No. 11 
of 1878; No. 34 of 1889; No. 27 of 1895; No. 33 of 
1896. Trinidad: No. 8 of 1883. Victoria: No. 1139 
(1890); No. 1165 (1890); No. 1.357 (1894); No. 1360 
(1894); No. 1557 (1898); No. 1771 of 1901; West 
Australia: No. 2 of 1870; No. 14 of 1877; No. 19 of 
1878 ; No. 1 of 1880. 

Soai-Power* — A term used to indicate two dis- 
tinct, though cognate, things. The affinity (|f these two 
and the indiscriminate manner in which the term has bcim 
a[>[)lied to eacsh have tended to obscure its real significan(*e. 
The obscurity has been doeipcned by the frequency witli 
which the term has been confounded with the old phrase, 
‘SSoveieignty of the sea,” and the still curnmt exjpression, 
“Command ot the sea” (vide Sea, Command of). A 
discussion — etymological, or even archaeological in char- 
acter — of the term must bo undertaken as an 
introduction to the explanation of its now' 
generally accepted meaning. It is one of tlupso 
compound words in which a Teutonic and a Latin (or 
Romance) element are combined, and which are easily 
formed and become widely current wlion the s(‘a is ct)n- 
cerned. Of such are “ sea-coast,” “ sea-forces ” (the “ land* 
and sea-forces ” used to be a common designation of whal 
we now call the “ Army and Navy ”) ; “ sca-service,” “ sea- 
serpent,” and “sea-officer” (now superswled by “naval 
officer”). The term in one form is as old as the 15th 
century. Edward III., in commemoration of the naval 
victory of Sluys, coined gold “ nobles ” which boro on one 
side his effigy “crowned, standing in a large ship, holding 
in one hand a sword and in the other a shield.” An 
anonymous poet, wdio wrote in the reign of Henry VL, 
says of this coin : — 

For four things our noble showotli t«> rue, 

King, 8hii» and sword, and power of the sen. 

Even in its present form the term is not of very nicent 
date. Grote (Hist, of Greece^ v. j). 67, publi.she<I in 
1849, but with preface dated 1848) speaks of “the con- 
version of Athens from a land-j)ow^er into a sca-jjowcir.” 
In a lecture published in 1883, but j>robably delivered 
earlier, the late Sir J. R. Seeley says that “ commerce w'as 
swept out of the Mediterranean by the besom of the 
Turkish sea-power” (Expansion of Eng! ami, p. 89). The 
term also occurs in vol. xviii. of this Encycloiwvdia, pub- 
lished in 1885. At p. 574 of that volume (Persia) we are 
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told that Themistocles was “the founder of the Attic 
sea-power.” The sense in which the term is used differs 
in these extracts. In the first it means what we generally | 
call a “naval power” — that is to say, a State having | 
a considerable navy in contradistinction to a “military 
j>owcr,” a State with a considerable army but only a 
relatively small navy. In the last two extracts it means 
all the elements of the naval strongtli of the State referred ; 
to ; and this is the meaning that is now generally, and is ; 
likely to be exclusively, attached to the term owing to the | 
brilliant way in which it has been elucidated by Captain | 
A. T. Mahan of the United States Navy in a series of j 
remarkable works {Influeme of ISea-ptnoer on History^ pub- 
lislied 1890; Influence of Sea-power on the Freiwh Eevolvr 
tion a'nd Empire^ 2 vols. 1892 ; NeUmi : the Embodiment 
of the Sea-jntwer of (Iretxt 2 vols. 1897). Tlie 

double use of the term is common in (lerman, though in 
that language lK)th parts of the compound now in use are 
Teutonic. One instance out of many may be cited from 
the historian Adolf Holm (tiriechische. Geschichtc^ Berlin, 
1889). He says (ii. p. 37) that Athens, being in posses- 
sion of a good naval port, could become “ eine bedentende 
Seemachtf «.<*., an important naval power. He also Sixys 
(ii. p. 91) that Gelon of Syracuse, besides a large army 
(//m*), had bedeutende Seernachtfl meaning a con- 

siderable navy. The term, in the first of the two senses, 
is old in Crcmian, as apj^ears from the following, extracted 
from Zedler’s Grosses Universal Lexicon^ vol. xxxvi. (Leipzig 
and Halle, 1743) ; “ Seemachten, Seepotenzen; Latin, sum- 
rnae pole states maid potentes,^* “ KSeepotonzen ” is prob- 
ably quite obsolete now. It is interesting as showing 
that German no more abhors Teuto- Latin or Teuto- 
Jioinanco compounds than English. We may note, as a 
proof of the indeterminate meaning of the expression 
until his own epoch -marking works had appeared, that 
Mahan himself in his earliest book used it in both senses. 
He says (p. 35), “ The Spanish Netherlands ceased to bo a 
sea-power.” He alludes (p. 42) to the development of a 
nation as a “ seti-power,” and (p. 43) to the inferiority of 
the Confederate States “ as a sea-powcT.” Also (p. 225) 
he remarks of the war of the Spanish Succession that 
“before it England was one of the sea -powers, after it 
she was the sea-power without any second.” In all these 
passages, as appears from the use of the indefinite article, 
what is meant is a naval power, or a State in possession of 
a strong navy. The other meaning of the term forms the 
general subject of his writings above enumerated. In his 
earlier works Mahan writes “ sea power ” as two words ; 
but in a published letter of tlie 19th February 1897, ho 
joins them with a hyphen, and defends this formation of 
the term and the sense in which he uses it. We may 
regard him as the virtual inventor of the term in its more 
diffused meaning, for — even if it had been employed by 
earlier writers in that sense — it is he beyond all question 
who has given it general currency. lie has made it 
impossible for any one to treat of sea- power without 
freejuont reference to his writings and conclusions. 

There is something more than mere literary interest 

Anoncim another language 

ilatiot ^ more than two thousand years ago. 

sM-powr Before Mahan no historian — not even one of 
*^<rf** those who spt^cially devoted themselves to the 
maetentM, narration of naval occurrences— had evinced a 
more correct appreciation of the general principles of naval 
warfare than Thucydides. He alludes several times to the 
importance of getting command of the sea. Great Britain 
would have been saved some disasters and been less often 
in peril had British writers — taken as guides by the public 
— possessed the same grasp of the true principles of 
defence as Thucydides exhibited. One passage in his 


history is worth quoting. Brief as it is, it shows that on 
the subject of sea-power he was a predecessor of Mahan. 
In a sixsech in favour of prosecuting the war, which he 
puts in the mouth of Pericles, these words occur : — ol 
/x€v yap ov)(^ e^oixriv dXXyv dvTiXa/Seiu dpa\€i, vjpiv 8c 
ccTTt yrj TToXXi) Kal cv vrjo’ois nai kut' rpreipov' pkya 
yap rh rrjs Oakdinmfi Kpetros. The last part of this ex- 
tract, though often translated “command of the sea,” 
or “dominion of the sea,” really has the wider mean- 
ing of sea-power, the “power of the sea” of the old 
English poet above quoted. This wider meaning should 
be attached to certain passages in Herodotus (iii. 122 
in two places; v. 83), which have been generally inter- 
preted “ commanding the sea,” or by the mere titular 
and honorific “having the dominion of the sea.” One 
editor of Herodotus, Ch. F. Baehr, did, however, see 
exactly what was meant, for, with reference to the allusion 
to Polycrates, he says, classe maximum valuit. This is 
perhaps as exact a definition of sea-power as could be 
given in a sentence. 

It is, however, impossible to give a definition which 
would bo at the same time succinct and satisfactory. To 
say that “ sea-power ” means the sum total of the various 
elements that go to make up the naval strength of a State 
w'ould be in reality to beg the question. Mahan lays 
down the “ principal conditions affecting the sea-power of 
nations,” but he does not attempt to give a concise defini- 
tion of it. Yet no one who has studied his works will 
find it difficult to understand what it indicates. Our 
present task is, within the necessarily restricted limits 
of an article in an encyclopaedia, to put readers in i)os- 
Rossion of the means of doing this. The best, indeed — as 
Mahan has shown us — the only effective w^ay cmaonJybc 
of attaining this object is to treat the matter explained 
historically. Whatever date wo may agree to hiatoric- 
assign to the formation of the term itself, the 
idea — as we have seen — is as old as history. It is not 
intended to give a condensed history of seo-povrer, but 
rather an analysis of the idea and what it contains, illus- 
trating this analysis with examples from history ancient 
and modem. It is important to know that it is not 
something which originated in the middle of the 1 7th 
century, and having seriously affected history in the 18th, 
ceased to have weight till Captain Mahan appeared to 
comment on it in the last decade of the 19th. With a 
few masterly touches Mahan, in his brief allusion to the 
second Punic war, has illustrated its importance in the 
struggle between Rome and Carthage. What has to be 
shown is that the principles which he has laid down in 
that case, and in cases much more modern, are true and 
have been true always and everywhere. Until this is 
perceived there is much history which cannot bo under- 
stood, and yet it is essential to the welfare of Great 
Britain as a maritime power that she should understand 
it thoroughly. Her failure to understand it has more 
than once brought her, if not to the verge of destruction, 
at any rate within a short distance of serious disaster. 

The high antiquity of decisive naval campaigns is 
among the most interesting features of international 
conflicts. Notwithstanding the much greater frequency 
of land wars, the course of history has been profoundly 
changed more often by contests on the water. That this 
has not received the notice it deserved is true, and Mahan 
tells us why. “Historians generally,” he says, “have 
been unfamiliar with the conditions of the sea, having as 
to it neither special interest nor special knowledge ; and 
the profound determining influence of maritime strength 
on great issues has consequently been overlooked.” Moral- 
izing on that which might have been is admittedly a 
sterile process ; but it is sometimes necessary to point, if 
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only by way of illustration, to a possible alternative. As 
in modern times the fate of India and the fate of North 
America were determined by sea-power, so also at a very 
remote epoch sea-power decided whether or not Hellenic 
colonization was to take root in, and Hellenic culture to 
Burly dominate, central and northern Italy as it 

manJtuMtM- dominated southern Italy, where traces of it 
tloau of are extant to this day. A moment’s considera- 
aua^power. enable us to see how different the 

history of the world would have been had a Hellenized 
city grown amd prospered on the Seven Hills. Before 
the Tarquins were driven out of lionie a riiocman fleet 
was encountered (537 B.c.) off Corsica by a combined 
force of Etruscans and Phcenicians, and was so handled 
that the Phocseans abandoned the island and settled on 
the coast of Lucan ia (Mommsen, ///«/. English 

trans. i. p. 153). The enterprise of their navigators liad 
built up for the Phoenician cities and their great off-shooL 
Carthage, a sea-power which enabled tliem to gain the 
practical sovereignty of the sea to the west of Sardinia 
and Sicily. The control of these waters was the object 
of prolonged and memorable struggles, for on it — as the 
result showed — ilependod the omj)ire of the world. From 
very remote times the consolidation and expansion, from 
within outwards, of great continental States have had 
serious consequences for mankind when they were accom- 
panied by the acquisition of a coast-line and the absor])- 
tion of a maritime population. We shall find that the 
process loses none of it.s importance in recent years. 
“The ancient empires,” says tlio historian of Greece. 
Ernst Curtius, “ as long as no foreign elements had 
intruded into them, had an invincible horror of the 
water.” When the condition, which Curtius notices in 
parenthesis, arose the “liorror” disappeared. There is 
something highly significant in the uniformity of the 
efforts of Assyria, Egypt, Babylon, and Persia to get 
possession of the maritime resources of Phoenicia. Our 
own immediate posterity will perhaps have to reckon 
with the results of similar efforts in our own day. It is 
this whicli gives a living interest to even the very ancitmt 
history of sea-power, and makes the study of it of great 
practical importance to us now. We shall see, as we go 
on, how the phenomena connected with it reappear with 
striking regularity in sucioessivo periods. Looked at in 
this light the great conflicts of former ages are full of 
useful, indeed necessary, instruction. 

In the first and greatest of the contests waged by the 
nations of the East against Europe — the J’ersian wars — 
WufM of sea-power was tlie governing factor. Until 
the Qreeka Persia had expanded to the shores of tlie Levant 
the European Greeks had little to fear from the 
Penlaoe. ambition of the great king. The conquest of 
Egypt by Cambyses had sliown how formidable that 
ambition could be when supported by an efiicient navy. 
Witli the aid of the naval forces of the Phoenician cities 
the Persian invasion of Greece was rendered comi)aratively 
easy. It was the naval contingents from Phcenicia which 
crushed the Ionian revolt. The expedition of Mardonius, 
and still more that of Datis and Artaphernes, had indi- 
cated the danger threatening Greece when the master 
of a great army was likewise the master of a grwit 
navy. Their defeat at Marathon was not likely to, 
and as a matter of fact did not, discourage the Persians 
from further attempts at aggression. As the advance of 
Cambyses into Egypt had been flanked by a fleet, so also 
was that of Xerxes into Greece. By the good fortune 
sometimes vouchsafed to a people, which, owing to its 
obstinate opposition to, or neglect of a wise policy, 
scarcely deserves it, there appeared at Athens an in- 
fluentid citizen who understood all that was meant by the 
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term sea-power, Themistocles saw more clearly than any 
of his contemporaries that, to enable Athens to play a 
leading part in the Hellenic world, she needed above all 
things a strong navy. “ He had already in his eye the 
battle-field of the future.” He felt sure that the Persians 
would come back, and come with such forces that resistance 
in the open field would bo out of the question. One 
scene of action remained — the sea. Persutuled by him the 
Athenians increased their navy, so that of the 271 vessels 
comprising the Greek fleet at Artemisium, 147 had been 
provided by Athens, which also sent a large roiiiforccmont 
after the first action. Though no one has ever surpassed 
Themistocles in the faculty of correctly estimating the 
importance of sea-power, it was understood l>y Xerxes as 
clearly as by him that tlie issue of the w^ar depended iijion 
naval oi)eration8. The arniiigements made under the 
Persian monarch’s direction, and his very personal move- 
ments, show that this was his view. Tie felt, and jirob- 
ably expressed the feeling, exaetly as — in the war of 
American Independence — Washington did in tlie words, 
“ Whatever efforts are made by the land armies, the navy 
must have the casting vote in the jiresent contest.” The 
decisive event was the naval action of Salamis. To liave 
made certain of success, the Persians should have first 
obtained a command of the Aegean, as complete for all 
])ractical purposes as the French and Jilnglish had of the 
sea generally in the war against Russia of 1854-50. The 
Persian sea-power was not ecjiial to the task. The fleet of 
the great king was numerically stronger than that of the 
Greek allies ; but it lias been proved many times that 
naval efficiency does not dejicnd on numerical superiority 
alone. The choice 8e(‘tions of tlie IN^rsian fleet were the 
contingents of the Jonians and Phumicians. The former 
were half-hearted or disaffected ; while the latter wore, at 
best, not superior in skill, experience, and valour to tho 
Greek sailors. At Salamis Grei‘co was saved not only 
from the ambition and vengeance of Xerxes, but also and 
for many centuries from oppression by an Oriental con- 
queror. Persia did not succ.ecil against the Greeks, not 
be(«iuso she had no sea-])Ower, but because her sea-powder, 
artificially built up, was inferior to that whicth was a 
natural element of the vitality of her foes. I on in was 
lost and Greece in the end enslaved, because the (juarrcis 
of Greeks with Greeks led to the ruin of their naval 
States. 

The Peloponnesian was largely a naval war. The con- 
fidence of the Athenians in their sea-power liad a great 
deal to do with its outbreak. The immediate p^/opon- 
occasion of the hostilities, whicli in time in- nesUn 
volved so many States, was the opportunity 
offered by tho (conflict lietw^een (-orinth and C^orcyra of 
increasing the soa-jiower of Athens. Hitherto tlu^ 
Athenian naval predominance liad been virtually conruiiid 
to the Aegean Sea. The Gon^yra an envoy, who jileadi'd 
for help at Athens, dwelt upon the advantage to he 
derived by the Athenians from alliance with a naval Stale- 
occupying an important situation “wdith respect to tie*, 
western regions towards which the views of the AtluMiians 
had for some time been directed” (Thirhvall, 

Greece^ iii. p. 96). It w^as the “weajifm of her si a- 
power,” to adopt Mahan’s ]ihrase, that enabled Atlieiis to 
maintain the great conflict in w^hich she was engaged. 
Repeated invasions of her territory, the ravagess of disijase 
among her people, and tho rising disaffection of her allies 
had been more than made iiji for by her jiredominance on 
the water. The scale of the subsoijumit Syracusan ex- 
pedition showed how vigorous Athens still was down to 
the interruption of the war by the peace of Nicias. Tlie 
great expedition just mentioned overtaxed lior strength. 
Its failure brought about the ruin of the State. It was 
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held by contemporaries, and has been held in our own 
day, that the Athenian defeat at Syracuse was due to the 
omission of the government at home to keep the force in 
Sicily properly supplied and reinforced. This explanation 
of failure is given in all ages, and should always be 
suspected. The friends of unsuccessful generals and 
admirals always offer it, being sure of the support of the 
political opi)onents of the administration. After the 
despatch of the supporting expedition under Demosthenes 
and Euryrnedon no further great reinforcement, as Nicias 
admitted, was possible. The weakness of Athens was in 
the character of the men who swayed the popular assem- 
blies and held high commands. A people which remem- 
bered the administration of a Pericles, and yet allowed 
a Cleon or an Alcibiades to direct its naval and mili- 
tary policy, courted defeat. Nicias, notwithstanding the 
possession of high qualities, lacked the supreme virtue of 
a commander — -firm resolution. He dared not face the 
obloquy consequent on withdrawal from an enterprise on 
which the popular hopes had been fixed ; and therefore he 
allowed a reverse to bo converted into an overwhelming 
disaster. “The complete ruin of Athens had appeared, 
both to her enemies and to herself, impending and 
irreparable. But so astonishing, so rapid, and so ener- 
getic had been her rally, that [a year after Syracuse] she 
was found again carrying on a terrible struggle” (Grotc, 
IHhL Greece^ v. p. 354). Nevertheless her sea-iiower had 
indeed been ruiTicd at Syracuse. Now she could wage 
war only “with impaired resources and on a purely de- 
fensive system.” Even before Arginusa) it w*as seen that 
“ suiKiriority of nautical skill had passed to the Pelopon- 
nesians and their allies ” {ibid. p. 503). 

The great, occasionally interrupted, and prolonged 
contest between Home and Carthage was a sustained 
struggle effort on the part of one to gain and of the other 
httweea to keep the control of the western Mediter- 
Romemng raneau. So completely had that control been 
CmrthMge, exercised by Carthage, that she had anticipated 
the Spanish commercial policy in America. The Romans 
wore precluded by treaties from trading with the Cartha- 
ginian territories in Hispania, Africa, and Sardinia. 
Rome, as Mommsen tells us, “ was from the first a mari- 
time city and, in the period of its vigour, never was so 
foolish or so untrue to its ancient traditions as wholly to 
neglect its war marine and to desire to be a mere con- 
tinental power.” It may be that it was lust of wealth 
rather than lust of dominion that first prompted a trial of 
strength with Carthago. The vision of universal empire 
could hardly as yet have formed itself in the imagination 
of a single Roman. The area of Phoenician maritime 
commerce was vast enough both to excite jealousy and to 
offer vulnerable |>oints to the cupidity of rivals. It is 
probable that the modern estimate of the sea-power of 
Cartilage is much exaggerated. It was great by com- 
parison, and of course overwhelmingly groat when there 
were none but insignificant competitors to challenge it. 
Moininsen holds that, in the fourth and fifth centuries 
after the foundation of Rome, “ the two main competitors 
for tlie dominion of the Western waters ” were Carthage 
and Syracuse. “Carthago,” he says, “had the pre- 
ponderance, and Syracuse sank more and more into a 
second-rate naval power. The maritime importance of the 
Etruscans was wholly gone. . . . Rome itself was not 
exempt from the same fate ; its own waters were likewise 
commanded by foreign fleets.” The Romans were for 
a long time too much occupied at home to take much 
interest in Mediterranean matters. The position of the 
Carthaginians in the western basin of the Mediterranean 
was very like that of the Portuguese long afterwards in 
India. The latter kept within reach of the sea ; “ nor did 
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their rule ever extend a day’s march from their ships 
(R. S. Whiteway, Rue of the Poriugveae Power in India, 
Westminster, 1899, p. 12). “The Carthaginians in 
Spain,” says Mommsen, “ made no effort to acquire the 
interior from the warlike native nations; they were 
content with the possession of the mines and of stations 
for traffic and for shell and other fisheries.” Allowance 
being made for the numbers of the classes engaged in 
administration, commerce, and supervision, it is nearly 
certain that Carthage could not furnish the crews required 
by both a great war-navy and a great mercantile marine. 
No one is surprised on finding that the land-forces of 
Carthage were composed largely of alien mercenaries. We 
have several examples from which we can infer a parallel, 
if not an identical, condition of her maritime resources. 
How, then, was the great Carthaginian carrying-trade 
provided for ? The experience of more than one country 
will enable us to answer this question. The ocean trade 
of those off-shoots or dependencies of the United Kingdom, 
viz., the United States, Australasia, and India, is largely or 
chiefly conducted by shipping of the “old country.” So 
that of Carthage was largely conducted by old Phoenicians. 
These may have obtained a “ Carthaginian Register,” or 
the contemporary equivalent ; but they could not all have 
been purely Carthaginian or Liby-Phoenician. This must 
have been the case even more with the war-navy. British 
India for a considerable time possessed a real, and indeed 
highly efficient navy; but it was officered entirely and 
manned almost entirely by men from the old country. 
Moreover, it was small. The wealth of India would have 
sufficed to furnish a larger material element ; but, as the 
country could not supply the personnel^ it would have been 
absurd to speak of the sea-power of India apart from that 
of England. As soon as the Romans chose to make the 
most of their natural resources the maritime predominance 
of Carthage was doomed. The artificial basis of the latter’s 
seorpower would not enable it to hold out against serious 
and persistent assaults. Unless this is perceived, it is 
impossible to understand the story of the l^inic wars. 
Judged by every visible sign of strength, Carthage, the 
richer, the more enterprising, ethnically the more pre- 
dominant among her neighbours, and apparently the more 
nautical, seemed sure to win in the great struggle with Rome 
which, by the conditions of the case, was to be waged 
largely on the watei; Yet those who had watched the 
struggles of the Punic city with the Sicilian Greeks, and 
especially that with Agathocles, must have seen reason to 
cherish doubts concerning her naval strength. It was an 
anticipation of the case of Spain in the age of Philip II. 
As the great Elizabethan seamen discerned the defects of 
the Spanish naval establishment, so men at Rome discerned 
those of the Carthaginian. Dates in connexion with 
this are of great significance. A comprehensive measure, 
with the object of “ rescuing their marine from its condi- 
tion of impotence ” was taken by the Romans in the year 
267 B.C. Four quasstoree clamd — in modern naval 
English we may perhaps call them port-admirals — were 
nominated, and one was stationed at each of four ports. 
The objects of the Roman Senate, so Mommsen tells us, 
were very obvious. They were “ to recover their inde- 
pendence by sea, to cut off the maritime communications 
of Tarentum, to close the Adriatic against fleets coming 
from Epirus, and to emancipate themselves from Cartha- 
ginian supremacy.” Four years afterwards the first Punic 
war began. It was, and had to be, largely a naval 
contest. Tlie Romans waged it with varying fortune, but 
in the end triumphed by means of their searpow^er. The 
victory of Catulus over the Carthaginian fleet off the 
Aegadian Islands decided the war and left to the Romans 
the possession of Sicily and the power of possessing them- 
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selves of Sardinia and Corsica. It would be an interesting 
and perhaps not barren investigation to inquire to what 
extent the decline of the mother states of Phoenicia, con- 
sequent on the campaigns of Alexander the Great, had 
helped to enfeeble the naval efficiency of the Carthaginian 
defences. One thing was certain. Carthago had now 
met with a rival endowed with natural maritime resources 
greater than her own. That rival also contained citizens 
who understood the true importance of sea-power. “ With a 
statesmanlike sagacity from which succeeding generations 
might have drawn a lesson, the leading men of the Homan 
Commonwealth perceived that all their coast-fortifications 
and coast-garrisons would prove inadociuato unless the 
war-marine of the State were again placed on a footing 
that should command respect ” (Moinjnsen, i. 427). It is 
a gloomy reflection that the leading men of the United 
Kingdom could not see this in 18G0. A thorough com- 
prehension of the events of the first Punic war enables 
us to solve what, until Mahan wrote, liad been one of the 
standing enigmas of history, viz., Hannibars invasion of 
Italy by land instead of by sea in the second Punic war. 
Mahan’s masterly examination of this question has set at 
rest all doubts as to the reason of Hannibars action {In- 
fluence on Hist, pp. 13 21). The naval predominance in 
the western basin of the Mediterranean accpiired by Home 
had never boon lost. Though modern historians, even 
those belonging to a maritime country, may have failed to 
perceive it, the Carthaginians knew well enough that the 
Homans wore too strong for them on the sea. Though 
other forces co-operated to bring about the defeat of 
Carthago in the second Punic war, the Homan navy, as 
Mahan demonstrates, was the most important. As a 
navy, he tells us in words like those already quoted, “acts 
on an element strange to most writers, as its members 
have been from time immemorial a strange race apart, 
without prophets of their own, neither themselves nor 
their calling understood, its immense determining influ- 
ence on the liistory of that era, and consequently upon 
the history of the world, lias been overlooked.” 

The attainment of all but universal dominion by Home 
was now only a question of time. “ The anniliilation of 
the Carthaginian fleet had made the Homans 
masters of the sea” (Schmitz, JliM, Rome^ p. 
dominion ^^6). A lodgment had already been gained in 
furthered Tllyricum, and countries farther east were before 
by sea- jong reduced to submission. A glance at 

power. effect this the com- 

mand of the eastern basin of the Mediterranean, like that 
of the western, must be secured by the Homans. The old 
historic navies of the Greek and Phoenician States had 
declined. One considerable naval force there was which, 
though it could not have prevented, was strong enough 
to have delayed the Homan progress eastwards. This 
force belonged to Hhodes, which in the years immediately 
following the close of the second Punic war reached its 
highest point as a naval power (C. Torr, Rho<leJi in Ancient 
Times, p. 40). Far from trying to obstruct the advance 
of the Homans the Hhodian fleet helped it. Hannibal, 
in his exile, saw the necessity of being strong OJi the sea 
if the East was to be saved from the grasp of his heredi- 
tary foe ; but the resources of Antiochus, even with the 
mighty co-operation of Hannibal, were insufficient. In a 
later and more often (pioted struggle between East and 
West — that which was decided at Actium — sea -power 
was again seen to “have the casting vote.” When the 
whole of the Mediterranean coasts became part of a single 
State the importance of the navy was naturally diminished ; 
but in the struggles within the declining empire it rose 
again at times. The contest of the Vandal Qenseric with 
Majorian and the African expedition of Belisarius — not 


to mention others — ^were largely influenced by the naval 
operations (Gibbon, Decline ami Fall, chaps, xxxvi. xli.). 

A decisive event, the Mahommedan conquest of north- 
ern Africa from Egypt westwards, is unintelligible until it 
is seen how great a part sea-})ower played in 
effecting it. Purely land exp^itions, or expe- westward 
ditions but slightly 8Uj»ported from the sea, had of Mahom^ 
ended in failure. The emperor at Constantinoi)lo 
still had at his disposal a fleet ca])iible of keei> 
ing open the communications with his African province. 
It took the Saracens half a century (a.d. GIT-GQH) to win 
“ their w\ay along the coast of Africa as far as the Pillars 
of Hercules” (ITallam, Mid, Atfes, chap, vi.) ; and, as 
Gibbon tells us, it was not till the Commander of the 
Faithful had prepared a great expedition, this time by sea 
as well as by land, that the Saracenic dominion was 
definitely establishcil. It has been generally assumed that 
the Arabian comjuerors who, within a few years of his 
death, s]>read the faith of Mahommed over vast regions, 
belonged to an essentially non-maritime race ; and little 
or no stress has been laid on the extent to which they 
relied on naval support in prosecuting their coiii[uests. In 
parts of Arabia, however, maritime enterprise was far from 
noiMixistent ; and when the Mahommedan enqnrc had (‘X- 
tended outwards from Mecca and Medina till it embraced the 
coasts of various seas, the consetiuences to the neighbouring 
states were as serious as the rule above mentioned wouhl 
lead us to expect that they would be. “With the con- 
quest of Syria an<l Egy]>t a long stivtcli of sea-board had 
come into the Saracenic power ; and the creation and 
maintenancic of a navy for the protection of the maritime 
ports as well as for meeting the enemy became a matter 
of vital importance. (»reat attention was i>aid to tho 
manning and ecpiipment of the fleet” (Amir Ali, Syed, 
Short Hist, Samcem, p. 442). At first the fleet was 
manned by sailors drawn from tho Phrenician towns, 
where nautical energy was not yet quite extinct ; and 
later the crews were recruited from Syria, Egyi^t, and the 
coasts of Asia Minor. Ships were built at most of the 
Syrian and Egyptian ]>orts, anti “also at Obolla and 
Hiishire on tho Persian Gulf,” whilst the mercantile 
marine and maritime trade Avere fostered anti encouragetl. 
Tho sea- power thus created was largely artificial. It 
drooped — as in similar cases — when the special encourage- 
ment was withdrawn. “ In tho days of Arabian energy,” 
siiys Hallam, “Constantinople was twice, in OOS and 71fl, 
attacked by great naval armaments.” The same authority 
believes that the abantlonment of such maritime enter- 
prises by tho Saracens may be attributetl to the removal 
of the capital from Damascus to Pagdad. The removal 
intlicated a lessent*tl interest in the affairs of the Medi- 
terranean Sea, which was now left by the administration 
far behind. “The Greeks in their turn determined to 
di.spute the command of the sea,” with tlni result that in 
the middle of the 10th century their empire was far more 
secure from its enemies tlian und(T the first successors of 
Heraclius.” Not only was the fall of the empire, by a 
rational reliance on sea-j)ower, postpomsl for centuries, 
but also much that had been lost was regained. “At the 
close of tho 10th century tho emperors of roiistantiiioj)le 
possessed the best and gn'atest part” of snutlierii Italy, 
part of Sicily, the whole of what is now culled the, IJalkan 
Peninsula, Asia Minor, with some parts of S3"riu and 
Armenia (TIallam, chap, vi. ; Gibbon, ch:q». li.). 

Neglect of sea-j»ower by those who cun bo reached by 
sea brings its own imnishinent. Whether neglected 
or not, if it is an artificial creation it is n<*.irly sure to 
disappoint those who wield it w'lien it encounters a lival 
power of natural growth. How was it j»ossible for the 
Crusaders, in their various expeditions, to acJiievo e\en 
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the transient success that occasionally crowned their 
efforts ? How did the Christian kingdom of Jerusalem 
contrive to exist for more than three-quarters 
Sen-power of a century? Why did the Crusades more 
Craentfee. more liecomc maritime exjKjditions ? ^ The 
aiiHwtir to these questions is to be found in the 
decline of the MahoniTiKulan naval defences and the rising 
enter][)rise of the seafaring people of the West. Venetians, 
J’isans, and Ceuoese transported crusading forces, kept open 
tlio communications of the places held by the Christians, 
and hamj»ered the oi)eratioii8 of the infidels. Even the 
great Saladin failed to discern the important alteration of 
(!()nditions. This is evident when we look at the efforts 
of the C Christians to regain the lost kingdom. Saladin 
“forgot that the safety of Phcenicia lay in immunity from 
naval incursions, and that no victory on land could ensure 
him against an influx from beyond the sea” (Amir Ali, 
Syo<l, pp. 350-300). Not only were the Crusaders heljied 
by the fleets of the maritime republics of Italy, they also 
received reinforcements by sea from western Europe and 
England, on tlie “arrival of Malik Ankiliar [Richard 
CoL'ur de Lion] with twenty shiploads of fighting men and 
munitions of war.” 

Participation in the Crusades was not a solitary proof 
of the importance of the naval states of Italy. That they 
hod bc(5n able to act etfectively in the Levant 
Ses-power may jjave been in some measure due to the 
npubllcs. weakening of the Maliommedans by the disinte- 
gration of the Seljukian power, the movements of 
the Moguls, and the confusion conse<[uent on the rise of 
tlio Ottomans. However tliat may liave been, the naval 
strength of tliose Italian states was great absolutely as 
well as relatively. Sismondi, speaking of Venice, Pisa, 
and Ocnoa, towards the end of the 11th century, says 
“these three cities had more vessels on the Mediterranean 
than the wliolc of Christendom besides” (liaL Jiepublirs, 
English ed., ]». 29). Dealing w'ith a jjeriod two centuries 
later, ho declares it “difficult to comprelicnd how two 
simple cities could put to sea such pro<ligiou8 fleets as 
those of Pisa and Genoa.” The difficulty disappears when 
we have Alahaii*s exi)lanation. The maritime ro])ublics of 
Italy — like Athens and Rhodes in ancient, Catalonia in 
medifTval, and England and the Netherlands in more 
modern times — were “peculiarly well fitted, by situa- 
tion and resources, for the control of the sea by both war 
and commerce.” As far as the western Mediterranean 
was concerned, Genoa and T^isa had given early proofs of 
their maritiino energy, and fixed themselves, in succession 
to the Saracens, in the Balearic Isles, Sardinia, and 
Corsica. Sea-power w'as the Themistoclean instrument 
with which they made a small State into a great one. 

A fertile source of dispute between States is the ac- 
quisition of territory beyond sea. As others have done 
before and since, the maritime re]»ublic8 of Italy quarrelled 
over this. Sea-]>ower seemed, like Saturn, to devour its 
ow'n children. In 1281, in a great sea-fight off Mcloria, 
the Pisans w'cre defeated by the Genoese with heavy loss, 
which, as Sismondi states, “ ruined the maritijnc power ” 
of the former. Froin tliat time Genoa, transferring her 
activity to the Levant, became the rival of Venice. Tlie 
fleets of the two cities in 1298 met near Cy]»ru8 in an 
encounter, said to be accidental, that began “a terrible 
war which for seven years stained the Mediterranean with 
blood and consumed immense wealth.” In the next 
century the two republics, “irritated by commercial 
quarrels ” — like the English and Dutch afterwards — were 
again at war in the Levant. Sometimes one side, some- 
times the other was victorious ; but the contest was ex- 
haimting to both, and especially to Venice. Within a 
quarter of a century they were at war again. Hostilities ! 
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lasted till the Genoese met with the crushing defeat oi 
Chioggia. “From this time,” says Hallam, “Genoa 
never commanded the ocean with such navies as before ; 
her commerce gradually went into decay; and the 15th 
century, the most splendid in the annals of Venice, is till 
recent times the most ignominious in those of Genoa.” 
Venice seemed now to have no naval rival, and had no 
fear that any one could forbid the ceremony in which the 
Doge, standing in the bows of the Jiucentaurj cast a ring 
into the Adiiatic with the words, “ Despmisamvs te, mare, 
in siffnum veri jterjietuitjue dominliJ^ The result of the 
combats at Chioggia, though fatal to it in the long run, 
did not at once destroy the naval importance of Genoa. 
A remarkable characteristic of sca-i>ower is the delusive 
manner in which it appears to revive after a great defeat. 
The Persian navy occasionally made a brave show after- 
wards ; but in reality it had received at Salamis a mortal 
wound. Athens seemed strong enough on the sea after 
the catastrophe of Syracuse; but, as already stated, her 
naval power had been given there a check from wliich it 
never completely recovered. The navy of Carthage had 
had similar experience ; and, in later ages, the power of 
the Turks was broken at Jjcpanto and that of Spain at 
Gravelincs notwithstanding deceptive api>earances after- 
W’ards. Venice w^as soon confronted on the sea by a new 
rival. The Turkish naval historian, Haji Kluilifeh {Mari- 
time of the Turks, Mibliell’s trans., ]>. 12), tells us 

that, “After the taking of Constantinople, when they 
jtho Ottomans] spread their conquests over land and seti, 
it became necessary to build ships and make armaments in 
order to subdue the fortresses and castles on the Rumelian 
and Anatolian shores, and in the islands of tlie Medi- 
terranean.” Mahommed 11. established a great naval 
arsenal at Constantinople. In 1470 the Turks, “for the 
first time, e(iui]q)ed a fleet with which they drove that of 
the Venetians out of the Grecian seas ” (Sismondi, j). 256). 
The Turkish wars of Vcni(;e lasted a long time. In that 
which ended in 1503 the decline of the Venetian naval 
power was obvious. “ The Mussulmans had made progress 
in naval discipline; the Venetian fleet could no longer 
cope with theirs,” Henceforward it w'as as an allied 
contingent of other navies that that of Venice was re- 
garded as important. Dyer {JJist, Eunpe, i. p. 85) 
quotes a striking j»assage from a letter of iEneas Sylvius, 
afterwards Pope Pius If., in wlii(;h the writer aftirnjs that, 
“ if the Venetians are defeated, Christendom will not con- 
trol the sea any longer ; for neither the Catalans nor the 
Genoese, without the Venetians, are equal to the Turks,” 
The last-named ])eople, indeed, exonqdilicd once more 
the rule that a military State expanding to the sea and 
absorbing older maritime populations becomes 
a serious menace to its neiglibours. Even in ana pro- 
the 15th century Mahommed II. had made 
an attack on sou them Italy; but his sta-power 
was not equal to the undertaking. Suleyman the Magnifi- 
cent directed the Ottoman forces towards the west. With 
admirable strategic insight he con(|uered Rhodes, and 
thus freed himself from the danger of a hostile force on his 
flank. “ The centenary of the conquest of Constantinople 
was jmst, and the Turk had developed a great naval 
power besides annexing Egypt and Syria ” (Seeley, British 
Poliq/, i. p. 143). The Turkish fleets, under such leaders 
as Khair-ad-din (Barbarossa), Piale, and Dragut, seemed 
to command the Mediterranean including its western 
basin; but the repulse at Malta in 1565 was a serious 
check, and the defeat at Lepanto in 1571 virtually put an 
end to the prospect of Turkish maritime dominion. The 
predominance of Portugal in the Indian Ocean in the 
early part of the 16th century had seriously diminished 
the Ottoman resources. The wealth derived from the 
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trade in that ocean, the Persian Gulf, and the Ilcd Sea, 
had supplied the Mahommedans with the sinews of war, 
and had enabled them to contend with success against the 
Christians in Europe. “ The main artery had been cut 
when the Portuguese took up the challenge of the Mahom- 
medan merchants of Calicut, and swc])t their ships from 
the ocean ” (Whiteway, p. 2 ). The sca-power of Portugal 
wisely employed had exercised a great, though unper- 
ceived influence. However, though enfeebled and dimin- 
ishing, the Turkish navy was still able to act with some 
effect in the 17th century. Nevertheless, the sea-])owcr 
of the Turks ceased to count as a factor of iinportanco 
in the relations between great States. 

In the meantime the State which had a leading share 
in winning the victory of Lepanto had been growing up 
in the West. Before the union of its crown with that 
of Castile and the formation of the Spanish monarchy, 
Spanish Aragon liad been expanding till it rea(!hed the 
sea- power. Sea. It was united with Catalonia in the 12th 
Catalonia, century, and it comiuered Vahmeia in the l.'lth. 

Tls long line of coast opeiuid the way to an 
extensive and flourishing commerce; and an enterpris- 
ing navy indemnified the nation for the scantiness of its 
territory at home by the important foreign cornpiests of 
Sardinia, Sicily, Naples, and the Balearic Isles. Among 
the maritime states of the IMcditerranean Catalonia had 
boon conspicuous. She ^was to the Iberian Peninsula much 
what PJicBni(fia had been to Syria. The Catalan navy had 
disputeil the empire of the Meditiirrancau with the fleets 
of Pisa and Genoa. The incorporation of Catalonia with 
Aragon added greatly to tlie strength of tliat kingdom. 
The Aragonese kings were wise enough to understand and 
liberal enough to foster the maritime interests of their new 
possessions (Prescott, Ferdinand and jKahe/la, Introd. 
sects, i., ii.) Their Froiicli and Italian neiglibours *were 
to feel, before long, the effect of this policy; and, when 
the Spanish monarchy had been consolidated, it was felt 
not only by them, but by others also. The more Spanish 
dominion was extended in Italy the more were the naval 
resources at the command of Spain augmented, (fenoa 
became “ Spain*.s water-gate to Italy. . . . Hcniceforth tbe 
Spanish crown found in the Dorias its admirals; tlieir 
squadron Avas perniaucntly liircd to the kings of Sj>ain.’’ 
Spanish supremacy at sea was established at the expense 
of Franco (G. W. Prothero, in ^l. 11 unions S/ntiny IJfTU^ 
17SSy p. 05). The acquisition of a vast domain in the 
New World had greatly developed the maritime activity 
of Castile, and Si>ain was as formidable on the ocean as 
in the Mediterranean. After Portugal had been annexc^l 
the naval forces of that country were added to the 
Spanish, and the great port of Lisbon bcc.amc available as 
a place of equipment and as an additional base of opera- 
tions for oceanic cam]>aigiis. 'I'lio fusion of Spain and 
Portugal, says Seeley, “j)rodiiced a single State of un- 
limited maritiiue dominion. . . . Henceforth the whole 
New World belonged exclusively to Si)aia.” The story of 
the tremendous catastrophe — the defeat of tlio Armada — 
by which the decline of this dominion was heralded is w'dl 
known. It is memorable, not only because of the harm 
it did to Spain, but also because it revealed the rise of 
another claimant to maritime pre-eminence — the English 
nation. The effects of the catastrophe were not at once 
visible. Spain still continued to look like the greatest 
power in the world ; and, though the English seamen were 
seen to be something better than adventurous pirates — a 
character suggested by some of their contemporary exploits 
— few could have comprehended that they were engaged in 
building up what was to be a sea-power greater than any 
known to history. 

They were carrying forward, not beginning, the building 
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of this. “ England,” says Professor J. K. Laughton, “ luul 
always believed in her naval power, had always claimed 
the sovereignty of the NarroAv Seas ; and more than two 
liumircd years before Elizabeth came to the 
throne, Edward HI. had testified to his sense maiufesta^ 
of its importance by ordering a gold coinage tionsof 
bearing a device showing tJje armed strength 
and sovereignty of England based on the sea ” 

(Arnmda, Introd.) It is impossible to make intelligible 
tlie course of the many wars which the English waged with 
the French in the Middle Ages unless the true naval posi- 
tion of the former is rightly appreciated. Wliy were 
Cre 9 y, Poitiers, Agincourt— not to mention other combats 
— fought, noton Engli.sli, but on Continental stfil? Why, 
during the so-called “ Hundred Years* Avar,** was l^ngland 
in reality the invader and not the invaded? We of the 
j)re.sent generation are at last aAvaro of the signitioanc^o of 
naval defence, and know that, if properly utilize<I, it is the 
best security against iiiA^asion tluit a sea-surrounded State 
can enjoy. It is not, however, commonly remembered that 
the same condition of security tixisteil and was j>roperly 
valued in inedia‘val times. The battle of Slnys iu l.'MO 
rendered invasion of England as impriielicable as did tliat 
of Lit Hogue in 1G‘.)2, that of Qiiiberon Pay in 1759, and 
that of Trafalgar in L^Of) ; and it j»erinili(‘(l, as did those 
battles, tlio transport of troojis to the (.Continent to siip])ort 
Grt‘at Britain*s allies in Avars Avliielj, had she not lieen stnmg 
at sea, AAwld have been Avag(‘(l on the soil of her country. 
Her early (.Vmtinenlal Avars, therefore, are ]»roofs of the 
long-establish(‘d efficiency of her naval (licences. Notwith- 
standing the greater atU'ntion noAV paid to naval affairs, it 
is doubtful if Great Britain cv(‘n yot recognizes the extent 
to Avliich her security de]>ends u])ou a good fleet as fully 
as lier ancestors ilid seven centuries ago. The narrative 
of ])re-Elizabi*than campaigns is interesting merely as a 
story; and, Avheri told- as, for instance, D. llannay has 
told it ill the introductory cha]»ters of his Short //istort/ of 
the Iloyal Navy — it Avill be found instructiv’e and Avorthy 
of eart'ful .->1.^1)' at the jiresent day. Each of the ] principal 
events in England\s early naval canqniigns may be taken 
as an illustration of tbe hlca conveyed by the tman sea- 
power,” and of the accuracy with which its meaning was 
apprehended at the time. To take a V(‘ry early case., we 
may cite the defeat of Eustai^o the Monk by Hubert do 
Burgh in 1217. TIeinforcoments and snj>|»Iies had ]>een 
collected at (Calais for conveyance to tlie army of J Vince 
Louis of Franco and the rebel Imu-oiis avIio had bci'ii de- 
feab’d at Lincoln. Tlio reinforcements tried to cross the 
(fiiannel unclcr the es(!ort of a fleet commaiid«‘(l by Eustace. 
Hubert de Burgh, who had stoutly licld Dover for King 
John, and was faithful to the young Henry ITI., heard 
of the enmny^s movements. “If these jieoplo land,” 
said lie, “ Ihigland is lost ; let us therefore Infidly meet 
them.” lie reasoned in almost the same wc>rds as Ibileigh 
about four centuries afterwards, and undoubtedly “had 
grasped the true i»rinci]>h'.s of the de.femHj of Englaml.” 
He put to sea and defeated his oi)poiient. Tlie fleet 
on wliich Prince Louis and tlie rebellious barons had 
counted Avas destroj^ed ; and with it their enterprise. “ No 
more admirably ]>Ianncd, no more fruitful battle Jias been 
fought by Englishmen on Avater” (llannay, p. 7). As 
introductory to a long scries of naval opta^tions under- 
taken with a like object it lias deserved deiailcil mention 
here. 

The 16th century w'as niarkiMl by a fle^cided advance in 
both the development and tlie ai>plication of sca-power. 
Previously its operation liad been confined to tlie JMeditcr- 
ranean or to coast waters outside it. Spanish or Basque 

1 seamen — by their proceedings in the English Channel 

1 had proved the practicability of, rather than been engaged 

S. VTIl. — 63 
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in, ocean warfare. The English, who withstood them, 
were accustomed to seas so rough, to seasons so uncertain, 
and to weather so boisterous, that the ocean 
BxUadiag fe^ terrors for them. All that was want- 
Mph§r9 oi sufficient inducement to seek distant 

a9a»power. action and a development of the naval 

art that would permit them to be reached. The discovery 
of tlie New World supplied the first; the consequently 
increased length of voyages and of absence from the coast 
led to the second. The world had been moving onwards 
in otlier things as well as in navigation. Intercommuni- 
cation was becoming more and more frequent. What was 
done by one peo]>le was soon known to others. It is a 
mistake to suppose that, because the English had been 
behindhand in the exploration of remote regions they 
were wanting in maritime enterprise. The career of the 
(^^abots would of itself suffice to render such a supposition 
doubtful. The English had two good reasons for i)OSt- 
poning voyages to and settlement in far-off lands. They 
had their hands full nearer homo ; and they thoroughly, 
and as it were by itistinct, understood the conditions on 
which permanent expansion must rest. They wanted to 
make sure of the lino of communications first. To effect 
this a sea going marine of both war and commerce, and, 
for further expansion, stations on the way were essential. 
The chart of the world furnishes evidence of the wisdom 
and the thoroughness of their procedure. Taught by the 
experience of the S[)aniards and the Portuguese, when 
uniini)eded by the political circumstances of the time, and 
provided with suitable equipment, the English displayed 
their energy in distant seas. It now became simply a 
(juestion of the efficiency of sea-power. If this was not 
a (juality of that of the English, then their efforts were 
bound to fail ; and, more than this, the iK)sition of their 
country, challenging as it did what was believed to be the 
greatest of maritime States, would have been altogether 
j)re<!arioiis. The principal exi>editions now undertaken 
were distinguished by a characteristic peculiar to the 
])eoj)le, and not to be found in connexion with the explor- 
ing or colonizing activity of most other great nations even 
down to our own time. They were really unofficial 
speculations in which, if the Government t(»ok part at all, 
it was for the sake of the protit expected, and almost, if 
not exactly, like any private adventurer. The participa- 
tion of the Govemnicnt, nevertheless, had an aspect which 
it is W'orth while to note. It conveyed a hint— and quite 
consciously — to all wdiora it might concern that the 
speculations were under- written ” by the lYhoIe sea- 
yjower of England. The forc^es of more than one State 
had been used to protect its maritime trade from the 
assaults of enemies in the Mediterranean or in the Narrow 
Seas. They had been used to w^ard off invasion and to keep 
open corniniinications across not very extensive areas of 
water. In the IGth century they were first relied upon 
to support distant commcrco, whether carried on in a 
peaceful fashion or under aggressive forms. This, natu- 
rally enough, led to collisions. The contention waxed hot, 
and was virtually decided when the Arniada shaped course 
to the 4 iorthward after the fight off Gravelines. 

The expeditions against the Spanish Indies and, still 
more, those against Philip II. ’s peninsular territory had 
helped to define the limitations of sea-|X)wer. 
LimitM* It became evident, and it was made still more 

Mtn^poww. century, that for a great 

* country to be strong it must not roly upon a 
navy alone. It must also have an adequate and proyierly 
organized mobile army. Notwithstanding the numl>er of 
times that this lesson has been repeated Great Britain has 
been slow to learn it. It is doubtful if she has learned it 
even yet. English seamen in all ages seem to have mas- 


tered it fully ; for they have always demanded — at any rate 
for upwards of three centuries — that expeditions against 
foreign territory over-sea should be accompanied by a 
proper number of land-troops. On the other hand, the 
necessity of organizing the army of a maritime insular 
State and of training it with the object of rendering 
effective aid in operations of the kind in question, has 
rarely been perceived and acted upon by others. The 
result has been a long series of inglorious or disastrous 
affairs, like the West Indies voyage of 1595-96, the 
Cadiz expedition of 1625, and that to the lie de R4 of 
1627. Additions might be made to the list. The 
failures of joint expeditions have often been explained by 
alleging differences or quarrels between the naval and 
the military commanders. This way of explaining them, 
however, is nothing but the inveterate critical method of 
the streets by which cause is taken for effect and effect 
for cause. The differences and quarrels arose, no doubt ; 
but they generally sprang out of the recriminations con- 
seejuent on, not producing, the want of success. Another 
manifestation of the way in which sea-power works w'as 
first observed in the 17th century, it suggested the 
adoption of, and furnished the instrument for, carrying 
out a distinct maritime policy. What was practically a 
standing navy had come into existence. As Appear* 
regards England this phenomenon was now of anca of 
resj)ectable age. Long voyages and cruises of atandiag 
several 8hi]>s in company had been frequent 
during the latter half of the 16th century and the early 
part of the 17th. Even the grandfathers of the men 
who sailed with Blake and Penn in 1652 could not 
have known a time when ships had never crossed the 
ocean, and squadrons kept together for months had 
never cruised. However imperfect it may have been, a 
system of provisioning ships and supplying them with 
stores, and of preserving discipline among their crews, 
had been developed, and had proved fairly satisfactory. 
The Parliament and the Protector in turn found it neces- 
sary to keep a considerable number of ships in cominis- 
sion, and make them cruise and operate in company. It 
was not till well on in the reign of Queen Victoria that 
the man-of-war's man was finally differentiated from the 
merchant seaman ; but, two centuries before, some of the 
distinctive marks of the former had already begun to bo 
noticeable. There were seamen in the time of the Com- 
monwealth who rarely, perhaps some who never, served 
afloat except in a man-of-war. Some of the interesting 
naval families which were settled at Portsmouth and the 


eastern ports, and which — from father to son — helped 
to recruit the ranks of bluejackets till a date later 
than that of the launch of tlie first ironclad, could carry 
batik their professional genealogy to at least the days of 
(fliarles II., Avhen, in all probability, it did not first start. 
Though landsmen continued even after the Civil War to 
be given naval appointments, and though a permanent 
corps, through the ranks of which every one must pass, had 
not been formally established, a body of real naval officers 
— men who could handle their ships, supervise the working 
of the armament, and exercise military command — had 
been formed. A navy, accordingly, was now a 
weapon of undoubted keenness, capable of very 
effective use by any one who knew how to torial ax* 
wield it. Having tasted the sweets of inter- paaaion ia 
course with the Indies, whether in the occu- 
pation of Portugal or of Si)ain, both English ® 
and Dutch were desirous of getting a larger share of them. 
English maritime commerce had increased and needed 
naval protection. If England was to maintain the inter- 
national position to which, as no one denied, she was 
entitled, that commerce must be permitted to expand. 
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The minds of men in western Europe, moreover, were set 
upon obtaining for their country territories in the New 
Vf'orld, the amenities of which were now known. From 
the reign of James I. the Dutch had shown great jealousy 
of English maritime enterprise. Whore it was possible, 
as in the East Indian Archipelago, they had destroyed it. 
Their naval resources were great enough to let them hold 
English shipping at their mercy, unless a grand effort 
wore made to protect it. The Dutch conducted the 
carrying trade of most of the world, and the monopoly 
of this they were resolved to keep, while the English 
were resolved to share in it. The exclusion of the 
English from every trade-route, exce^it such as ran by 
their own coast or crossed the Narrow Seas, seemed a by 
no means impossible contingency. There seemed also to 
be but one way of preventing it, viz., by war. The sup- 
posed unfriendliness of the Dutch, or at least of an im- 
portant party amongst tlicm, to the regicide Government 
in England helped to force the conflict. The Navigation 
Act of 1651 was passed and regarded as a covert declara- 
tion of hostilities. So the first Dutch war began. Tt 
established England’s claim to compete for the position of 
a great maritime commercial i)ower. 

The rise of the sea-power of the Dutch, and the magni- 
tude which it attained in a short time, and in the most 
adverse circumstances, have no parallel in 
Sm- power history. The case of Athens was different, bc- 
Duteb. cause the Athenian power had not so much 
been unconsciously developed out of a great 
maritime trade, as based on a military marine delil>erately 
and persistently fostered during many years. Thirlwall 
believes that it was Solon who *Maid the foundations of 
the Attic navy ” (Hist Greece, ii. p. 52), a century before 
Salamis. The great achievement of Themisto<iles was to 
convince his fellow-citizens that their navy ought to be 
increased. Perhaps the nearest parallel with the power 
of the Dutch was i)resonted by that of llhodes, which 
rested largely on a carrying trade. The Rhodian under- 
takings, however, wore by comparison small and restricted 
in extent. Motley declares of the Seven United Pro- 
vinces that they “ commanded the ocean ” (United Nether- 
lands, ii. p. 132), and that it would bo difficult to exag- 
gerate the naval i)Ower of the young Commonwealth. 
Even in the days of Spain’s greatness English seamen 
positively declined to admit that she was stronger than 
England on the sea ; and the story of the Armada justified 
their view. The first two Dutch wars were, therefore, 
contests between the two foremost naval States of the 
world for what was primarily a maritime object. The 
identity of tlie cause of the first and of the second w'ar 
will be discerned by any one who compares what has Inien 
said about the circumstances leading to tlie former, with 
Monk’s remark as to the latter. lie said that the Eng- 
lish wanted a larger share of the trade enjoyed by the 
Dutch. It was quite in accordance with the si>irit of the 
age that the Dutch should try to prevent, by force, this 
want from being satisfied. Anything like free and open 
competition was repugnant to the general feeling. The 
high road to l>oth individual wealth and national pro- 
sperity was believed to lie in securing a monopoly. 
Mercliants or manufacturers who called for the abolition 
of monopolies granted to particular courtiers and favourites 
had not the smallest intention, on gaining their object, of 
throwing open to the enterprise of all what had been 
monopolized. It was to be kept for the exclusive benefit 
of some privileged or chartered company. It was the 
same in greater affairs. As Mahan says, “To secure to 
one’s own people a disproportionate share of the benefits 
of sea commerce every effort was made to exclude others, 
either by the peaceful legislative methods of monopoly or 
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prohibitory regulations, or, when these failed, by direct 
violence.” The apparent wealth of Spain was bi'lioved to 
be due to the rigorous manner in which foreigners were 
excluded from trading with the Spanish over-sea terri- 
tories. The skill and enterprise of the Dutch having 
enabled them to foxce themselves into this trade, tliey 
were determined to- keep it to themselves. The Dutch 
East India Comj)any was a powerful body, and largely 
dictated the maritime policy of the country. We have 
thus come to an interesting point in the historical con- 
sideration of sea-power. The Elizabethan conflict with 
Spain had practically settled the question whether or not 
the expanding nations were to be allowed to extend their 
activities to territories in the New World. Tlie 
first two Dutch wars were to settle the qiies- Bfiecton 
tion whether or not the ocean trade of the 
world was to be open to any people (jualitied to 
engage in it. We can see how largely these ^vere mari- 
time ([uestions, how much d(‘pended on the solution found 
for them, and how plain it was that they must be settled 
by naval means. 

Mahan’s great survey of sea-power opens in 1660, mid- 
way between the first and second Dutch wars. “The 
sailing-ship era, with its distinctive features,” 
he tells us, “had fairly begun.” The art of 
war by sea, in its more important details, had 
been settled by the lirst war. From the beginning of the 
second the general features of shij) design, the classifica- 
tion of ships, the armament of ships, and the handling of 
fletits, were to remain without essential alteration until the 
date of Navarino. Even the tactical methods, except wlicrc 
improved on occasions by individual genius, altered little. 
The great thing was to bring the whole broadside force to 
bear on an enemy. Whether this was to be impartially 
distributed throughout the hostile lino or conccutrat(‘d on 
one part of it dcj>ended on the character of particular 
admirals. It would have been strange if a period so long 
and 0 O rich in incidents had aflbrded no materials for 
forming a judgment on the real signilicancns of sea-power. 
The text, so to speak, chosen by Mahan is that, notwith- 
standing the changes wrought in naval mathdel since 
about 1850, we c!an find in the history of the past 
instructive illustrations of the general princijdes of mari- 
time war. These illustrations will ]>rove of value not 
only “ in those wider operations which embrace a whole 
theatre of war,” but also, if rightly ai>plicd, “ in the 
tactical use of the ships and weapons ” of our own day. 
By a remarkable coinchhsnce the same doctrine was being 
preached at the same time and quite inde|»endcntly by 
the late Vice-Admiral Philii> Colond) in his work on Naml 
Warfare. As a prelude to tlie second Dutch war we 
find a repetition of a process which had been achqitcd 
somewhat earlier. That was the permanent conqm-st 
of trans-occanic territory. Until the 17th cc,ntnry hud 
well begun, naval, or combined naval and military 
operatiojis against the distant possessions of an 'emuny 
had been practically restricted to raiding or plun<ler 
ing attacks on commercial centres. The I’ortugucsi; 
territory in South America having come under Sjifini.sh 
dominion in consequence of the anntixation of Tortiigal 
to Spain, the Dutch — as the power of the latter country 
declined — attempted to reduce; jiart of that territory into 
permanent possession. This iinjirovement -i)!! tin* ]»ra<-tice 
of Drake and otliers was soon scc,n to l>e a gjuiit. at 
which more than one could play. An expcilition sent by 
Cromwell to the West Indies seized tin; Spanisli island of 
Jamaica, which has remained in the hands of its cornpierors 
to this day. In 1 664 an English force occupied the J )utcli 
North American settlements on the Hudson. linmgh the 
dispossessed rulers w'ere not cpiitc in a position to throw 
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stones at sinners, this was rather a raid than an operation 
of recognized warfare, because it j)rocedcd the formal out- 
break of hostilities. The cfuiqiicred territory remained in 
Knglish hands for more than a century, and thus testified 
to the efficacy of a sea-])owor wliicli Euroi)o had scarcely 
begun to recognize. Neither the second nor the third 
Dutch war can be counted amongst the occurrences to 
which Englishmen may look back with unalloyed satis- 
faction ; bill they, uinjinistionably, disclosed some interest- 
ing manifestations of sea-power. Much indignation has 
been expressed concerning the corruption and inefficiency 
of tlic English (Government of the day, and its failure to 
take proper measures for kee])iug up the navy as it 
should have been kejit uj). Some, perhaps a good deal, 
of this indignation was deserved ; but it would have been 
nearly as well deserved by every other Government of the 
day. Even in those homes of jaditical virtue where the 
administrative maehinery was worked by, or in the interest 
of speculating capitalists and ])rivileged companies, the 
accumulating evidence of late years has proved that 
everything was not considered to be, and as a matter of 
fact was not, exactly as it ought to have been. (Charles Tl. 
and his brother, the duke of York, have been held up to 
oblo(|uy because they thought that the coast of Jtlngland 
could bo defended against a naval enemy better by forti- 
lications than by a good fleet ami, as IVqys noted, wore 
“not ashamed of it.” The truth is that neither tlie king 
nor ilie duke believed in the ]>ower of a navy to ward off 
attack from an island. This may have been due to want 
of intellectual (;a})acity ; but it would be going a long way 
to put it down to personal wiekotlness. They have luul 
many imitators, some in our own day. The huge forts 
which stud the coast of the United Kingdom, and have 
been ereet<’d within living memory, arc monuments, likely 
to last for many years, of the inability of peo])le, whom 
no one could accuse of being vicious, to rate sea-power 
at its proper value. It is mueh more likely that it 
was owing to a reluctance to study questions of naval 
defence as industriously as they deservcul, and to that 
moral timidity which so often tempts oven men of i)roved 
physical courage, to undertake the iiuj»ossUile task of 
making themselves absolutely safe against hostile efforts 
at every point. 

Charles 11. lias also bomi charged with indifference to 
the interests of his country, or worse, because during a 
great naval war he adopted the plan of liy- 
^It^tlon weaken the enemy by destroying his 

comnieree. The king “took a fatal resolu- 
tion of laying uj> liis great sliips and kecjiing only a 
few frigates on the ('ruise.” It is ex])re.ssly related tluit 
this was not Charles’s own idea, but that it was urged 
ii])on liiin by advisers whoso oj union probably seemed at 
the time as well worth listening to as that of others. 
Anyhow if the king erred, as he undoubtedly did, ho 
erred iu good company. Fourteen hundred years earlier 
the statesmen who conducted the great war against 
C^artliage, and wlioso astuteness has been the theme of 
innumerable panegyrics since, took the same “fatal 
resolution.” In the midst of the groat struggle they 
“dill away with the fleet. At the most they cncourageil 
privateering ; and witli that view placed the war-vessels 
of the State at the disposal of captains who were ready 
to undertake a corsair warfare on their own account” 
(Mommseu, ii. p. 52). In much later times this method 
has had many respectable defenders. Mahan’s works 
are, in a sense, a formal warning to his fellow-citizens not 
to ado])t it. In France, within the last years of the 19th 
century, it found, and appears still to And, adherents 
enough to form a school. The reappearance of belief in 
demonstrated im|)ossibilities is a recognized incident in 


human history ; but it is usually confined to tho emotional 
or the vulgar. It is serious and filled wdth menaces of 
disaster when it is held by men thought fit to administer 
tho affairs of a nation or advise concerning its defence. 
The third Dutch war may not have settled directly tho 
position of England in tho maritime w^orld ; but it helped 
to ))lace that country above all other inaritimo States — in 
the position, in fact, which Great Britain, the United 
Kingdom, the British Emjnre, whichever name may be 
given it, has retained up to the present. It also mani- 
fested in a very striking form the efficacy of soa-power. 
The United Provinces, though attacked by two of tho 
greatest monarchies in the world, France and Etigland, 
W’ero not dt*stroyed. Indeed, they preserved much of 
their political importance in the State system of Europe. 
The llepublic “owed this astonishing result partly to the 
skill of one or two men, but mainly to its sea-pow'er.” 
The effort, however, liad undermined its strength and 
helped forward its decline. 

The war which was ended by the Peace of Ryswick in 
1697 presents twx) features of exceptional interest : one was 
the liavoc wrought on English commerce by the enemy ; the 
other was T(^rrington’s conduct at and after the engagement 
off Beaehy Head. Mahan discusses the former with his 
usual lucidity. At no time has war against commerce been 
conducted on a larger scale and with greater results than 
during this period, l^iigland suffered “infinitely more 
than in any former war.” Many of her merchants w'ere 
ruined ; and it is aflirmed that the English shipping was 
reduced to the necessity of sailing under the Swedish and 
Danish fiugs. Tlie explanation is that Louis XIV. made 
great efforts to ketq) up powerful fleets. Tlio English 
navy was so fully occupied in watching those that no ships 
could be spared to ])rotect England’s maritime trade. This 
is only another way of saying that her commerce liad in- 
creased so largely that the navy was not strong enough to 
look after it as well as oj^pose the enemy’s main force. 
Notwithstanding her Josses she was on the winning side 
in the conflict. Much misery and ruin liad been caused, 
but not enough to affect the issue of the war. 

Torrington’s proceedings in .July 1690 w^ere at the time 
tho subject of much angry discussion. The debate, still 
meriting the epithet angry, has been renewed 
within the last few years. The matter has to 
be noticed here, because it involves tho con- 
sideration of a (|uestic>u of naval strategy wliieli must be 
understood by those wdio wish to know the real meaning 
of the term soa-power, and who ouglit to learn that it is 
nut a tiling to be idly risktd or thrown away at the bid- 
ding of the ignorant and the irresponsible. Arthur 
Herbert, earl of Torriiigton — the later peerage is a 
viscountcy lield by the Byng family — was in command of 
the allied English and Dutch fleet in the English Channel. 
“The disparity of force,” says Mahan, “ was still in favour 
of France in 1690, but it was not so great as the year 
before,” We can measure the ability of the then English 
Government for conducting a great war, wken we knowr 
that, in its wisdom, it liad still further weakened the fleet 
b> dividing it. Vice-Admiral Killigrew had been sent to 
the Mediterranean with a squadron, and had neglected, 
and indeed refused when urged, to take the necessary steps 
to repair this error. The Government having omitted, 
as Governments soraetimos do, to gain any trustworthy 
intelligence of the strength or movements of the enemy, 
Torrington suddenly found himself confronted by a con- 
siderably superior French fleet under Tourville, one of the 
greatest of French sea-officers. Since then the intentions 
of the French have been questioned ; but it is beyond dis- 
pute that, in England at the time, Tourville’s movements 
were believed to be preliminary to invasion. Whether 
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Tourville deliberately meant his movement to cover an 
invasion or not, invasion w’ould almost certainly have 
followed complete success on his part; otherwise, his 
victory would have been without any valuable result. 
Torrington saw that as long as he could keep his own 
fleet intact, he could, though much weaker than his 
opponent, prevent him from doing serious harm. Though 
personally not a believer in the imniinence of invasion, 
the English admiral knew that “ most men were in fear 
that the French would invade.” His own view was, “ that 
whilst we had a fleet in being they would not dare to make 
an attempt.” Of late years controversy lias raged round 
this phrase, “ a fleet in being ” and the strategic principle 
which it expresses. Most seamen were at the time, have 
been since, and still are in agreement with Torrington. 
This might be supposed enough to settle the (jucstion. It 
has not been allowed, however, to remain one of purely 
naval strategy. It was made at the time a matter of party 
politics. This is why it is so necessary that in a notice of 
sea-power it sliould be discussed. Both as a strategist 
and as a tactician Torrington was immeasurably ahead of 
his contemporaries. The only English admirals who can 
bo placed above him are Hawke and Nelson. He paid 
the penalty of his pre-eminence : he could not make 
ignorant men and dull men see the meaning or the 
advantages of his proceedings. Mahan, who is specially 
qualified to do liiju full justice, does not devote much 
space in his work to a consideration of Torrington^s casc^, 
evidently because he had not sufficient materials before him 
on which to form a judgment. The admiral’s character 
had hocn taken away alrea<ly by Macaulay, who did have 
ample evidence before him. William HI., with all his 
fine (Qualities, did not possess a military genius (piife equal 
to that of Na])oleon ; and Nai)oloon, in naval strategy, 
was often wrong. William III. understood that subjeed 
even less than the French emperor did ; and his 
favourites were still less capable of understanding it. 
CJonsecpicntly Torrington’s action has been put down to 
jealousy of the Dutch. There have been people who 
accused Nelson of being jealous of the naval reputation 
of Caracciolo ! The explanation of Torrington’s conduct is 
this : — He had a fleet so much weaker tlian Tourville’s 
that he could not fight a general action with the latter 
without a practical certainty of a crusliing defeat. Such 
a result would have laid the kingdom o])en : a defeat 
of the allied fleet, says Mahan, “ if sufficiently severe, 
might involve the fall of William's throne in England.” 
(liven certain movements of the French fleet, Torrington 
might have manoeuvred to slij) past it to tlio westward 
and join his force with that under Killigrew, which would 
make him strong enough to hazard a battle. This proved 
impracticable. There was then one course left — retire 
before the French, but not to keep far from them. He 
knew that, though not strong enough to engage tlieir wliolo 
otherwise unemployed fleet with any hope of success, he 
would be quite strong enough to fight and most likely beat 
it, when a part of it was trying either to deal with our 
shijis to the westward or to cover the disembarkation of 
an invading army. He, therefore, proposed to keep his 
“fleet in being” in order to fall on the enemy when the 
latter would liave two affairs at the same time on his 
hands. The late Vice-Admiral (Jolomb rose to a greater 
height than was usual even with him in his criticism of 
this campaign. What Torrington did was merely to rc- 
])roduce on the sea what has been noticed dozens of times 
on shore, viz., the menace of the flanking enemy. In land 
warfare this is held to give exceptional opportunities for 
the display of good generalship, but, to quote Mahan over 
again, a navy “ acts on an element strange to most writers, 
its members have been from time immemorial a strange 
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race apart, without prophets of their own, neither them- 
selves nor their calling understood.” Whilst Torrington 
has had the support of seamen, Iris opponents have been 
landsmen. For the crime of being a good strategist he 
was brought before a court-martial, but acquitted. His 
sovereign, who had been given the crowns of three kingdoms 
to defend our laws, showed his respect for thorn by flout- 
ing a legally constituted tribunal and disregarding its 
solemn finding. The admiral who had saved his country 
was dismissed from the servicte. Still, the princij^lo of the 
“fleet in being” lies at tire bottom of all sound strategy. 

Admiral C^olomb has pointed out a great change of 
plan in the later naval campaigns of the 17th century. 
Improvements in naval architecture, in tlic 
methods of preserving food, and in the arrangrj- Change la 
merits for keeping the ensws healthy, jiciinittcd operationa 
fleets to be employed at a distan<;e fronr their 
home ports for long continuous periods. The Dutch, as 
allies of the S])aniards, kept a fleet in the Mediterranean 
for many months. Tire great do Bnyter was nrortally 
wounded in one of the battles there fought. In tlie war of 
the Spanish Succession the Auglo-Duich fleet found its 
prirrcipal scene of action eastward of (iil>raltar. This, as 
it were, set the fashion for future wars. It bijcanie a kind 
of tacitly accepU*d i*ule that the operation of British 
sea-pow'er was to be felt in the enemy’s, i*ather than in 
British waters. The hostile coast was regarded strat(‘-gic 
ally as the British frontier, and the sea was looked iqiou 
as territory which the enemy iirirst be prevented from 
invading. Acceptance of this principle led in time to the 
so-called “blockades” of Brest and Toulon. The name 
was misleading. As Nelson took care to explain, there 
was no desir(‘ to keej> the enemy’s fleet in ; what was 
desired w'a«i to be near enough to attack it if it came out. 
The wisdom of the ])lan is undonbtijd. Th(‘ liostile navy 
could bo nrore easily watched and more easily follo\v(*d 
if it jmt to sea. To carry out this plan a navy strongtT 
in number of shi]>s or in general ofliciericy than that of 
the enemy was necessary. With iht^ (‘xcoption of that 
of American Independimce, wlrich will therefore recpiire 
special notice, England’s subs(;(juent gn^at w’ars were con- 
ducted in accordance witli the rule. 

Ill the early part of the 18th century lliere was a 
remarkable manifestation of sea -power in the Baltic. 
Peter the Clreat, having created an efficient 
army, drove the Swedes from the coast pro- 
vinces south of the Cbilf of Finland. Like the 
earlier inonarcliies of which wx have spokiui, 

JIussia, in the Baltic at h;ast, now' became a naval State. 
A large fleet w'as built, and, iinlced, a considerable navy 
established. It was a purely artificial rreation, ami 
showed the merits and defects of its character. At first, 
atrd when under the eye of its ertjator, it was strong; 
when Peter was no more it dwindled aw'ay and, when 
needed again, had to be ereated afresh. It enabled Pet(*r 
the Great to comjuer the neighbouring portion of Finland, 
to secure his coast territories, and to dominate the Baltic. 
In this he was assisted by thci exhaustion of Sweden con- 
sequent on her endeavours to retain, what was no longer 
possible, the position of a f/nasi-gmii Power which she 
had held since the days of Gustavns Adoli»hus. SwihIcu 
had been further w'eakened, especially as a naval State, by 
almost inces.sant wars with Denmark, wdiich prevented all 
hope of Scandinavian predominance in tlie Baltic, the con- 
trol of which sea has in these days passc'd into the liaiids 
of another State possessing a (piickly created navy — tlu* 
modern German cm]>ir(j. . 

The w'ar of the Sjianish Succession left Great Britain a 
Mediterranean power, a jiosition which, in sjate of twice 
losing Minorca, she still holds. In the war of the Austrian 
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Succession, France was forced to give up her conquests 
for want of a navy, and England saved her position by 
her sea-jwwer, though she had failed to use it 
to the best advantage” (Mahan, Inflt^nce on 
lligU p. 280). Tins shows, as we shall find 
that a later war showed more plainly, that even 
the Government of a thoroughly maritime country is not 
always sure of conducting its naval afiairs wisely. The 
Seven Years’ war included some brilliant displays of the 
efficacy of sca-power. It was this which put the British 
in possession of Ganada, decided which European race 
was to rule in India, and led to a British occupation of 
Havana in one hemisphere and of Manila in the other. 
In the same war Grwxt Britain learnt how, by a feeble 
use of 6ea'}>owcr, a valuable ])ossession, like Minorca, may 
be lost. At the same time, tlie maritime trade and the 
general prosi)erity of the kingdom increased enormously. 
The result of the conflict made plain to all the paramount 
importance of having in the principal posts in the Govern- 
ment men capable of understanding what war is and how' 
it ought to be conducted. 

This lesson, as the se<iuel demonstrated, liad not been 
learned when Great Britain became involved in a war 
with the insurgent colonics in North America. 
Pint Mahan’s comment is striking : “ The magni- 
Qf aca power and its value had j)erha])s 
been more clearly shown by the uncontrolled 
sway and consequent exaltation of one belligerent ; but 
the lesson thus given, if more striking, is less vividly 
interesting than the spectacle of that sejv-power meeting a 
foe worthy of its steed, and excited to cx(;rtion by a strife 
which endangered not only its most valuable colonies, but 
even its own shores” (Influence on I/ist, p. 338). Great 
Britain wns, in fact, drawing too largely on the presticfe 
ac<]uirod during the Seven Years’ war, and was governed 
by imui wdio did not understand the first principles of naval 
w’arfare, and would not listen to those who did. They 
quite ignored the teaching of the then com]*)aratively recent 
w^ars which has been alluded to already — that the enemy’s 
coast should be looked upon as the frontier. A century 
and a half earlier the Dutchman Grotius had written — 

Qua* niota BriUuiu.s 
Litora sunt aliis. 

Though ordinary prudence would have suggested ample 
preparation, British ministers allowed their country to 
remain unprepared. Instead of concentrating their 
efforts on the main objective, they frittered away force 
in attempts to relieve two beleaguered garrisons under 
the pretext of yielding to pojmlar jiressure, which is the 
ofiicial term for acting on the advice of irresponsible 
and uniiustructed busybodies. “Depuis le dt^bfit de la 
crise,” says Captain Chevalier, “les ministres do la 
Grande Bretagne s’^taient montr^s inferieurs h leur 
tache.” An impressive result of this was the repeated 
a])pearance of powerful and indeed numerically siqxsrior 
hostile fleets in the English Channel. The war — not- 
withstanding that, pcrha])s because, land operations con- 
stituted an important ])art of it, and in the end settled 
the issue — was essentially cKieanic. Ca})tain Mahan says 
it xvas “ purely maritime.” It may be tnie that, whatever 
the belligerent result, the political result, as regards the 
status of the insurgent colonies, would have lieen the same. 
It is in the highest d^ree probable, indeed it closely 
approaches to certainty, that a proper use of the British 
sea-power would have prevented independence from being 
conquered, as it were, at the point of the bayonet. There 
can Ik? no surprise in store for the student acquainted with 
the vagaries of strategists who are influence in war by 
political in preference to military I'equirements. Still, it 
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is difficult to repress an emotion of astonishment on find- 
ing that a Briti^ Government intentionally permitted de 
Grasse’s fleet and the French army in its convoy to cross 
the Atlantic unmolested, for fear of postponing for a time 
the revictualling of the garrison beleaguered at Gibraltar. 
Washington’s opinion as to the importance of the naval 
factor has been quoted already ; and Mahan does not put 
the case too strongly when he declares that the success of 
the Americans was due to “ sea-power being in the hands 
of the French and its improper distribution by the English 
authorities.” England’s navy, misdirected as it was, made 
a good fight of it, never allowed itself to l)C decisively 
beaten in a considerable battle, and won at least one great 
victory. At the point of contact with the enemy, however, 
it was not in general so conspicuously successful as it was 
in the Seven Years’ war, or as it was to be in tlie great 
conflict with the French republic and empire. The truth 
is that its opponent, the French navy, was never so 
thoroughly a sea-going force as it was in the war of 
American Independence ; and never so closely approached 
the British in sea-ex]ierience as it did during that period. 
Great Britain met antagonists who were very nearly, but 
fortunately not quite, as familiar with the sea as she 
was; and she never found it so hard to beat them, or 
even to avoid being beaten by them. An Englishman 
would, naturally enough, start at the conclusion confront- 
ing him, if he \rere to sj>eculate as to the result of more 
than one battle had the groat Suffren’s captains and 
crews l)cen quite up to the level of those commanded by 
stout old Sir Edward Hughes. Suffren, it should be said, 
before going to the East Indies, had “ thirty-eight years of 
almost uninterrupted sea-service” (Laughton, Studies in 
Naval Hist. p. 103). A glance at a chart off the world, 
with the scenes of the general actions of the war dotted on 
it, will show how notably oceanic the campaigns were. 
The hostile fleets met over and over again on the far side 

1 of the Atlantic and in distant Indian seas. The French 

I navy had i)enetrated into the ocean as readily and as far 
as the British could do. Besides this, it should be remem- 
bered that it was not until the 12th April 1782, when 
Rodney in one hemisphere and Suffren in the other showed 
them the way, that British officers were able to escape 
from the fetters imposed on them by the Fighting Instruc- 
tions — a fact worth remembering in days in which it is 
sometimes ] proposed, by establishing schools of naval 
tactics on shore, to revive the j)edantry which made a 
decisive success in l>attle nearly impossible. 

The mighty conflict which raged l)etween Great Britain 
on one side and" France and her allies on the other, with 
little intermission, for more than twenty years, 
presents a different aspect from that of the w^ar ttt'pnaeb 
last mentioned. The victories wdiich the British Pevoiutlott 
fleet was to gain were generally to be overwhelm- 
ing; if not, they w^ore looked ujx)n as almost 
defeats. Whether the fleet opposed to the British was 
or was not the more numerous, the result was generally 
the same — the enemy was beaten. That there was a dis- 
coverable reason for this is certain. A great deal has 
been mada of the disorganization in the French navy con- 
sequent on the confusion of the Revolution. That there 
was disorganization is undoubted; that it did impair 
discipline and, consequently, general efficiency will not 
be disputed ; but that it was considerable enough to 
^count by itself for the French naval defeats is altogether 
inadmissible. Revolutionary disorder had invaded the 
land-forces to a greater degree than it had invaded the 
sea^forces. The su]^>ersession, flight, or guillotining of 
army officers had been beyond measure more frequent 
than was the case with the naval officers. In spite of all 
this the French armies were on the whole — even in the 
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early days of the Revolution— extraordinarily successful. 
In 1792 “the most formidable invasion that ever threatened 
France,” as Alison calls it, was roi)elled, though the in- 
vaders were the highly-disciplined and veteran armies of 
Prussia and Austria, It was nearly two years later that 
the French and British fleets came into serious conflict. 
The first great battle, “The Glorious First of June,” 
though a tactical victory for Groat Britain, was a strategical 
defeat. Villaret Joyeuso manfcuvred so as to cover the 
arrival in France of a fleet of merchant vessels carrying 
sorely-needed supplies of food, and in this he was com- 
pletely successful. His plan involved the probability, 
almost the necessity of fighting a general action which he 
was not at all sure of winning. He was beaten, it is true ; 
but the French made so good a fight of it that their 
defeat was not nearly so disastrous as the later defeats 
of the Nile or Trafalgar, and — at the most — not more 
disastrous than that of Dominica. Yet no one even 
alleges that there was disorder or disorganization in the 
French fleet at the date of any one of those affairs. Inde(Hl, 
if the French navy was really disorganized in 1794, it 
would have been better for France — judging from the 
events of 1798 and 1805 — if the disorganization had 
been allowed to continue. In point of organization the 
British navy was inferior, and in point of disciidine not 
mutjh superior to the French at the earliest date ; at the 
later dates, and especially at the latest, owing to the 
all-pervading energy of Napoleon, the British was far 
behind its rival in organization, in “science,” and in 
every branch of training that can be imparted without 
going to sea. Great Britain had the immense advantage 
of counting among her officers some very able men. 
Nelson, of course, stands so high that he holds a jdace 
entirely by himself. The other British chiefs, good as 
tliey wore, were not conspicuously su]>erior to the Hawkes 
and Rodneys of an earlier day. Howe was a great com- 
mander, but he did little more than just appear on the 
scene in the Revolutionary war. Almost the same may 1x3 
said of Hood, of whom Nelson wrote, “He is the greatest 
sea- officer I ever knew” (Laughton, Nelson's Lett, and 
Desp. p. 71). There must have been something, therefore, 
beyond the meritorious qualities of the principal British 
officers w'hich helj^ed the navy so consistently to victory. 
The many triumphs won could not have been due in every 
case to the individual superiority of the British admiral or 
captain to his opponent. There must have been bad as 
well as good among the hundreds on the lists ; and we 
cannot suppose that Providence had so arranged it that in 
every action in which a British officer of inferior ability 
commanded, a still more inferior French com- 
importmaae jnander was opposed to him. The explanation 
ex/^eace. nearly unbroken success is, that the 

British was a thoroughly sea-going navy, and 
became more and more so every month ; while the 
French, since the close of the American w'ar, had lost to 
a great extent its sea-going character and, l>ecause it had 
been shut up in its ports, l>ecaine less and less sea-going as 
hostilities continued. The war had Ixsen for the British, in 
the words of President Roosevelt, “a continuous course of 
victory won mainly by seamanship.” The British navy, as 
regards sea-experience, especially of the officers, was im- 
mensely superior to the French. This enabled the British 
Government to carry into execution sound strategic plans, 
in accordance with which the coasts of France and its 
allied countries were regarded as the British frontier to be 
watched or patrolled by British fleets. 

Before the long European war had been brought to 
a formal ending vre received some rude rebuffs from 
another opponent of unsuspected vigour. In the quarrel 
with the United States, the so-called “War of 1812,” the 


groat sea-power of the British in the end asserted its influ- 
ence, and the Americans suffered much more severely, even 
absolutely, than their enemy. At the same time 
the British might have learned, for the Ameri- Second 
cans did their best to teach it, that over- 
confidence in numerical strength and narrow 
professional self-siitisfaction are nearly sure to lead to 
reverses in war, and not unlikely to end in grave disasters. 
The British had now to meet the elite of one of the finest 
communities of seamen ever known. Even in 1776 tin? 
Americans had a great maritime commerce, which, as 
Mahan says, “ had come to be the wonder of the states- 
men of the mother country.” In the six -and -thirty 
years which had cla]»scd since then this cimimerce had 
further increased. There was no finer nuisory of seamen 
than the then states of the American Union. Roosevelt 
says that “ there was no better seaman in the world ” than 
the American, who “had been bred to his work from 
infancy.” A large proportion of the population “was 
engaged in sea-going pursuits of a nature strongly tending 
to develop a resolute and hardy character in the men 
that followed them ” {Naval War of JSLJiy Ilrd ed., pp. 
29, 30). Having little or no naval protection, the American 
seaman had to defend himself in many circumstances, and 
was comi)elled to familiarize himself with the use of arms. 
The men who passed through this practical, and therefore 
supremely excellent training school were numerous. Viiry 
many had been trained in English men-of-war, and some 
ill French ships. The State navy which they w('re called 
on to man was small ; and therefore its personnely though 
without any regular or avowed selection, was virtually 
and in the highest sense a pick(‘d body. Tin* lesson of 
the war of 1812 should be learned by Englishmen of the 
present day, when a long naval pea<’(^ has generated a 
confidence in numerical su]>eriority, in the mere ]K)s- 
S(5ssion of heavier materiely and in tlu* merits of a rigidly 
uniform sysUnn of training, such confidence, as experience 
has shown, being often the forerunner of misfortune. It is 
neither patriotic nor intelligent to minimize the American 
successes. Certainly they have been exaggerated by 
Americans and even by the British. I'o take tlui frigate 
actions alone, as being those which properly attracted most 
attention, the captures in action amounted to three on 
each side, the proportionate loss to the Americans, consider- 
ing the smallness of their fleet, being immensely greater 
than to the British. Wo also see that no British frigate 
was taken after the first seven months of a war wliich 
lasted two and a half years. Attempts have been made 
to spriiad a belief that British rewuirses w'ere due to nothing 
but the greater size and hijavier guns cJ the enemy’s 
ships. It is now established that the superiority in 
these details, which the Americans certainly enjoyiid, was 
not great, and not of itself enough to ac,(;ount for their 
victories. Of course, if siq>eriority in mere niateriely Ixi- 
yond a certain well-understood amount, is possesse<l by 
one of two combatants, his antagonist can hardly escaixj 
defeat; but it was never alleged that size of shij) or 
calibre of guns — greater within reasonable limits than 
the British had — necessarily led to the dedeat of British 
ships by the French or Spaniards. Tn the words of 
Admiral Jurien do la Gravicre, “the 8hij)s of tJic United 
States constantly fought with the chances in their 
favour.” All this is indisputable. Neverthehiss in any 
future war Britisli sea-power, great as it may be, should 
not receive shocks like those that it unfjucstionably did 
suffer in 1812. 

We have now come to the end of the days of the naval 
wars of the ]»ast. The subscqu(?nt jicriod has Ixxm 
illustrated repeatedly by manifestations of s<*,a-power, often 
of great interest and importance, though rartdy undcrsttxxl 
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or even discerned by the nations whom they more particu- 
larly concerned. The British sea-jiower, notwithstanding 
the first year of the war of 1812, had come out of the 
great European conflict unshaken and indeed more pre- 
eminent than ever. The words used lialf a centuty 
before by a writer in the great French Encyclopedie, 
seemed more exact than when first written. T empire 
dee he says, is“le j)lus avantageux de tous les 

empires ; les Phaniiciens le iK>ssedoient autre fois et e'est 
aux Anglois tpie cette gloire appartient aujourd'hui sur 
teutos les imissances maritimes ” (EncyeUipedie^ 7th January 
1705, art. “ Thalassarchie ”). Vast outlying territories 
had been acupiired or were more firmly held, and the com- 
munications of all the over-sea dominions of the British 
crown w(;re secured against all possibility of serious 
menace for many years to tu)me. Her sea-power was so 
ubiquitous and all -pervading that, like the atmosphere, 
(Ireat Britain rarely thought of it and rarely remembered 
its necessity or its existence. It was not till a late date 
that the greater ]»art of the nation- -for there still arc some 
exceptions — perceived that it was the medium apart from 
which the British empire could no more live than it could | 
have grown up. Forty years after the fall of Na]>oleon 
she found herself again at war with a groat Power. She 
had as her ally the owner of the greatest navy in the 
world except her own. Her foe, as rcganls his 
^ulmn jiaval forces, came the next in order. Yet so 
18 S 4 ^S 6 . overwhelming was the strength of Great Britain 
and France on the sea that Russia never att empted 
to employ her navy against them. Not to mention otluT 
exjKMlitions, considerable enough in themscjlves, military 
o[»erationH on tlie largest soah^ weix^ undertaken, carried on 
for many months, and brought to a successful termination 
on a scenic so remote that it w'as two thousand miles from 
the country of om?, and three thousand from that of the 
othisr iMirtnor in the alliance. “ The stream of supplies 
and ndnforcoments, which in terms of modern war is 
called ‘ communications,’ ” was kept fre.e from even the 
threat of molestation, not by visible measun.‘», but by 
thci undisputed efliciicy of a real, though imperceptible 
sea-power. At the close of the Russian w^ar there were, 
even in influential ]»ositions, im’U who, undismayed by the 
conseijneiices of mimicking in free England the cast-iron 
methotls of Frederick the Gn^at, bt*gan to measure British 
recpiiremeiits by staiidanls borrowed from abroad and 
altogether inapplicable to British conditions. Because 
other countries wisely abstained from relying on that which 
they did not j)ossess, or had only imperfectly and with 
elaborate art cri^ated, the mistress of the seas was led to 
proclaim her disbelief in the very force that had made and 
kept her dominion, and was urged to defend herself with 
fortifications by advisers who, like Charles 11. and the 
duke of York two centuries befort*, were. “ not ashamed of 
it.” It was long before the peril into which this brought 
the em))ire was perceived ; Imt at last, and in no small 
degree owing to the teachings of Mahan, the j^cople them- 
selves took the matter in hand and in.sistcd that a great 
maritime empire should have adequate means of defending 
all that made its existence })ossible. 

In forms differing in appearance, but identical in 
essentials, the eftica(;y of sea-power w%as proved again in 
Lmter American (’ivil War. If ever there were 

mmalteeu^ hostilities in which, to the unobservant or short- 
tioaa of sighted, naval operations might at first seem des- 
aea^powtr. tined to count for little they w’cre these. The 
sequel, however, made it clear that they constituted one 
of the leading factors of the success of the victorious 
side. Tlie belligerents, the Northern or Federal states 
and the Southern or Confederate states, had a common 
land frontier of great length. The capital of each section 


was within easy distance of this frontier, and the two were 
not far apart. In wealth, population, and resources the 
Federals were enormously superior. They alone possessed 
a navy, though at first it was a small one. The one 
advantage on the Confederate side w^as the large propor- 
tion of military officers which belonged to it and their rare 
excellence as soldiers. In physique as well as in morale 
the army of one side differed little from that of the 
other ; perhajis the Federal army was slightly superior in 
the first, and the Confederate, as being recruited from a 
dominant white race, in the second. Outnumbered, less 
w'ell equipped, and more scantily supplied, the Confeder- 
ates nevertheless kept up the war, with many brilliant 
successes on land, for four years. Had they been able to 
maintain their trade with neutral States they could have 
carried on the war longer, and — not improbably — have 
succeeded in the end. The Federal navy, which was 
largely increased, took away all chance of this. It estab- 
lished effective blockades of the Confederate ports, and 
severed their communications with the outside world. In- 
dispensable articles of equipment could not be obtained, 
and the armies, consequently, became less and loss able 
to cope with their abundantly furnished antagonists. By 
dominating the rivers the Federals cut the Confederacy 
asunder ; and by the power they possessed of moving 
troojis by sea at will, perplexed and harassed the defence, 
and facilitated the occupation of im[)ortant points. 
Meanwhile the Confederates could make no reply on 
the water except by capturing merchant vessels, by which 
the contest was embittered, but the course of the war re- 
mained absolutely unaffected. The great numbers of men 
under arms on shore, the terrific, slaughter in many battles of 
a war in which tactical ability, even in a moderate degree, 
was curiously uncommon on both sides, and the varying 
fortunes of the belligerents, made the land campaigns far 
more interesting to the ordinary observer than the naval. 
It is not surprising, therefore, that peace liad been re- 
established for several years before the American people 
could be made to see the great part taken by the navy in 
the restoration of the Union ; and what the Americans 
had not seen was hidden from the sight of other nations. 

In several momento\is wars in Europe waged since 
France and Gn^at Britain made peace with Russia sea- 
]»ower manifested itself but little. In the Russo-Turkish 
war the naval superiority of the Turks in the gfugao^ 
Black Sea, where the Russians at the time had TurUab 

no fleet, governed the plans, if not the course, VKar, 

of the campaigns. The water being denied to 
them, the Jlussians were compelled to execute their j>lan 
of invading Turkey by laud. An advance to the Bos- 
phorus through the northern part of Asia Minor was im- 
practicable without help from a navy on the right flank. 
Consequently the only route was a land one across the 
Danube and the Balkans. The advantages, though not 
fully utilized, which the enforcement of this lino of 
advance jnit into the hands of the Turks, and the diffi- 
culties and losses which it caused the Russians, exhibited 
in a striking manner what sea-power can effect even when 
its operation is scarcely observable. 

This was more conspicuous in a later series of hostilities. 
The civil war in Chile between Congressisls and Raima- 
cedists was specially interesting, because it threw 
into sharp relief the predominant influence, when Chilian 
a non-maritime enemy was to be attacked, of a 
navy followed up by an adequate land-force. 

At the beginning of the dispute the Balmacedists, or 
President’s party, had practically all the army, and the 
Congressists, or Opposition party, nearly all the Chilian 
navy. Unable to remain in the principal province of the 
republic, and expelled from the waters of Valparaiso by 
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the Balmacedist garrisons of the forts — the only and 
doubtful service which those works rendered to their 
own side — the Congressists went off with the ships to the 
northern provinces, where they counted many adherents. 
There they formed an army, and having money at command, 
and open sea communications, they were able to import 
equipment from abroad, and eventually to transport their 
land-force, secured from molestation on the voyage by 
the sea-power at their disposal, to the neighbourh^ of 
Valt)araiso, where it was landed and triumphantly ended 
the campaigti. 

It wiU have been noticed that, in its main outlines, this 
.story repeated that of many earlier struggles. It was 
Wmt itself repeated, as regards its general features, 

i» 0 tw 90 a by the story of the war between China and 

Cbinmmnd Jafjan in 1894-95. Every aspect of the war, 
^894^3 Colomb, is interesting to Great Britain, 

“as Japan is to China in a position similar to 
that which the British Islands occupy to the European 
continent” {Naval War/are, .3rd cd., p. 436). It was 
additionally interesting because the sea<power of Japan 
was a novelty. Though a novelty, it was w-ell known by 
British naval men to be superior in all essentials to 
that of China, a novelty itself. As is the rule when two 
belligerents are contending for something beyond a purely 
maritime object, the final decision was to be on land. 
Korea was the principal theatre of the land war ; anti, as 
far as access to it by sea was concerned, the chief bases of 
the two sides were about the same distance from it. It 
was possible for the Chinese to march there by land. The 
Japanese, coming from an island State, wei*o obliged to 
cross the water. It will be seen at once that not only 
the success of the Japanese in the struggle, but also the 
j)ossibility of its being carried on by them at all, de])cnde<l 
■on sea-power. The Japanese proved themselvi^s decisively 
superior at sea. Their navy effectually cleared the way 
for one army which was landed in Korea, and for another 
which was landed in the Chinese province of Shantung. 
The Chinese land-forces were defeated. The navy of 
Japan being superior on the sea, was able to keep its 
.sister service supplied or reinforced as required. It was 
not, however, the navy, but the army, which finally 
frustrated the Chinese efforts at defence, and really ter- 
minated the war. What the navy tlid w'as what, in 
accordance with the limitations of sea-power, may be ex- 
l»ected of a navy. It mad(i the transport of the army 
across the sea possible; and enabled it to do what of 
itself the army could not have done, vi/.., overcome the 
last resistance of the enemy. 

The issue of the Spanish -American war, at least as 
regards the defeat of Sjmin, was a foregone conclu- 
sion. That Spain, even without a serious 
^^eriema hands, w^as une(]ual to the 

War, 1898. meeting so powerful an antagonist as 

the United States must liave been evident 
■even to Spaniards. However that may be, an early col- 
lapse of the Sfianish defence was not anticipated, and 
however one-sided the war may have been seen to be, it 
furnished examples illustrating rules as old as naval war- 
fare. Mahan says of it that, “ while possessing, as every 
w^ar does, characteristics of its own differentiating it from 
others, nevertheless in its broad analogies it falls into line 
with its predecessors, evidencing that unity of teaching 
which pervades the art from its beginnings unto this day ” 
{Lesson* of the War with Spain^ p. 16). The Spaniards 
were defeated by the superiority of the American sea- 
power. “A million of the best soldiers,” says Mahan, 
would have been powerless in face of hostile control 
of the sea.” That control was obtained and kept by the 
United States navy, thus permitting the unobstructed 
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despatch of troops — and their subsequent reinforcement 
and supply — to Spanish territory, which was finally 
conquered, not by the navy, but by the army on shore. 
That it was the navy which made this final conquest 
possible happened, in this case, to be made specially 
evident by the action of the United States Government, 
which stopped a military expedition on the point of start- 
ing for Cuba until the sea was cleared of all Sj>auish 
naval force w’orth attention. 

The events of the long ]>eriod which we have been con- 
sidering will have shown how' sea -power operates, and 
what it effects. What it involves will have aj)peared from 
this narrative more clearly than would have been possible 
from any mere definition. Like many other things, sea 
power is composed of several elements. To reach tlic 
highest degree of efficacy it should bo baserl uj)on a 
population naturally maritime, and on an ocean commerce 
naturally developed rather than artificially enticed to 
extend itself. Its outward and visible sign is a navy, 
strong in the discipline, skill, and courage of a numerous 
personnel habituated to the sea, in the number and 
quality of its ships, in the excellence of its mairriel^ and 
in the efficiency, scale, security, and geographical position 
of its arsenals and bases. History has demoii.strated that 
sea-i>ower thus conditioned can gain any piirely maritime 
object, can protect the trade and the communications of a 
widely-extended empire, and while so doing can ward off’ 
from its shores a formidable invader. There are, liowevcr, 
limitations to be noted. Left to itself its 0 ]>eration is 
confined to the w'atcr, or at any rate to the inner edge of a 
narrow zone of coast. It prepares the way for the advance 
of an army, the work of which it is not intended, and is 
unable to perform. Behiiul it, in the territory of which it 
guards the shores, there must be a land-force adjusted in 
organization, equipment, and number, s to the circunistances 
of the country. The possession of a navy does not permit 
a sea-surrounded State to dispense with all fixed (bd‘ence.s 
or fortification ; but it does render it unnecessary and in- 
deed absurd that they should be abundant or gigsinti(‘. 
The danger which always inqiends over the scajjower of 
any country is that, after being h>ng unused, it may lose 
touch of the sea. The revolution in the con.structive arts 
during the latter half of the 1 9lh century, which h.is also 
been a period of but little-int(jrrui)ted naval ])i;ace, and the 
universal adoption of mechanical appliances, both for ship- 
propulsion and for many minor services — mere vf a tv rid 
being thereby raised in the gimeral estimation fai above 
really more important matters — makes the danger men 
tioned more menacing in the ju’e.'scnt ngc than it Jvns vwr 
been before. (<-. iJ-) 

SSftttlOf a city and seajM»rt of Washington, IT.S.A., 
capital of King county. It is situated in 47'' 36' N. and 
122® 20' W., on the cast shore of Elliott Bay, an arm of 
Puget Sound. Its .site rises steeply from the water to 
a summit and descends (jastwards to Lake? Washington. 
On this site the city is laid out with much i-cgnlaiiiy 
on the whole, and is divided into nine wards. It has 
an excellent water-sup]»ly and is well siiwcred, ))iil tew 
of the strt?et8 are paved. Among its fine buildings nre 
IVovidencti hospital, the CfUirt house, ojuTa house, Jiigli 
school, and many business blf»cks. It lias seven pul)Iie 
parka, besides Lake Washington, behind the city, a sheet 
of water 25 miles long, with very wild, pictures<|ue shores. 
Seattle is the largest city of Washington and one of the 
busiest and mo.^t active of the North-West. Jt is fin 
imj)ortant commercial jjort of l^iget Sound, having lines of 
steamers to Asiatic |Kirts, to San Francisco, and to Alaska. 
It has also a large trade* witJi other J^nget Sound j)orta by 
small steamers. Here is the Pacific coast terminus of the 
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Great Northern Railway, and one of the termini of the 
Northern Pacific Railway. The Columbia and Puget 
Sound and the Seattle and International railways also 
enter the city. Seattle has also large manufacturing in- 
terests. In 1900 it contained 953 manufacturing estab- 
lishments, with a total capital of $10,131,661. These 
employed 8480 hands, and their jiroduct was valued at 
$26,373,402. Of the various products, lumber, including 
j>laning-mill products, had a value of $2,846,558 ; slaughter- 
ing and meat-packing, a value of $3,072,196 ; foundry and 
inachine-shop, and fiouring and grist mill products, canning 
and preserving fish, and the products of the building tradoa 
were also larga This city is the seat of the state uni- 
versity, a non-sectarian institution, ofiened in 1862, which 
in 1899 had a faculty of 27 and was attended by 264 
Htiideiita, 122 of whom were women. The assessed 
valuation of real and jn^rsonal projierty was, in 1900, 
$40,148,265, the net- debt was $5,410,755, and the rate 
of taxation was $25.50 yier $1000. Seattle was founded 
in 1852, receiving the n<aine of an Indian chief, and 
for many years had a slow growth, having in 1880 a 
population of only 3533. The ra])id <levelopment of the 
himlier industry in this j»art of the state was mainly respon- 
sible for the tremendous stride vrliicb the city took in the 
ten years following, resulting in a yK^pulation in 1890 of 
42,837. In 1900 tbe ysipnlation w'»is returned as 80,671, 
of wdioin 22,003 were f<»reign-borii and 3856 coloured, 
inclufling 406 negroes. Of 39,503 males 21 years of age 
and over, 598 wore illiterate (unable to write*.). In 1889 
the business part of the city was almost entirely burned. 

S^bAStopOlf a district town and military seayiort 
of Russia, in the government of Taurida, in the south- 
west of the Crimea, in *14“ 37' N. and 33* 31' E., 
947 miles by rail from Moscow. Since it was connected 
with the Russian railway sysU'm, a new town has rapidly 
grown on the ruins which wc're loft afU^r the famous 
siege it sustained during the Crimean war, and in 1897 
it contained 50,710 inhabitants, of whom only 18,661 
wore wonum. The town is well built and is l)ecoming a 
favourite watcring-phwc on aecouiit of its sea-bathing and 
numerous sanatori}!.. It has tlir(*e libraries, two news- 
]Kij)erH, gymnasia for Iwys and girls, and tw’o navigation 
schools. It w'iuj at one timi? hoiHjd that it w^ould broomc 
HU important commercial seaport; its exports rapidly 
grew from 1885 to 1889, when they totalled as much as 
370,000 tons, but in the year 1890 Sebastoix)! was made 
a fortr(‘ss of the thinl class, and the commercial {K)rt has 
Ih'oii transj)orted to Theodosia. 

SsIHIIIICO^ u coast town on the Adriatic, in tho 
Austrian province of Dalmatia, in about 43'' 44' N., 
nearly midway between Zara and Spalato. Population of 
town (1890), 7014, and of commune, 20,360, chiefly 
Serbo’CVoatian ; ( 1 900), 24,751 . It is the seat of a Catholic 
and a Greek bishop, is a steamship station, has trade with 
Turkey, and considerable ipiantities of wine, oil, com, and 
honey are produced in the neighbourhood, a further 
important resource of the inhabitants being fishing and 
seafaring. 

S^dAllAf a city of Missouri, IT.8.A., capital of 
I'ettis county. It is situated in 43' N. and 93® 14' 
W., a little north and west of the centre of the state, 
at an altitude of 982 feet. It has an elevated prairie site. 
Throe railways intersect here, the Missouri, Kansas and 
Texas, the Missouri Pacific, and the Sedalia, Warsaw and 
South-Western, making it a centre of importance. Loco- 
motive and car works are situated here, besides which the 
city has manufactures of flour, w^ool, iron and steel, and agri- 
cultural implements. Population (1890), 14,068; (1900), 
15,231, of whom 972 were foreigu-lK)rn and 1725 negroes. 


Ssdftlly chief tenvn of arrondissement, department o 
Ardennes, France, 12 miles east-south-east of M^zieres oi 
the railway from Mdzieres to Nancy. There is a municipa 
school of weaving, but the value of the textile productioi 
has declined, being estimated in 1898 at only 25,000,001 
francs. Population (1891), 17,023; (1901), 19,349. 

a parish and urban district, Staffordshire 
England, 3 miles south and included in the parliamentar 
borough of Wolverhampton, 1|^ miles from Deepfieldi 
Station. Part of the parish is under an urban distric 
council, the remainder being in the urban district o 
Coseley, The district abounds in coal, lime, and iron 
stone. Nails, rivets, chains, fire-irons, locks, and safes an 
made here. Population (1891), 14,961 ; (1901), 15,951. 

SMieyp Sir John Robert (1834-1895) 
English essayist and historian, was born in London ii 
1834. His father, R. B. Seeley, was a publisher an( 
author of several religious books and of T/ie Life ant 
Timee of Edward /., which was highly esteemed In 
historians. From his father Seeley doubtless derivec 
bis taste for religious and historical subjects. He wai 
eduoated at the City of London School and at Christ'i 
College, Cambridge, where he was head of the cla.ssica 
tripos and senior chancellor’s medallist, was elected fellov 
and l)ecame classical tutor of his college. For a tiim 
he was a master at his old school, and in 1863 was a]) 
|)ointod professor of Latin at University College, London 
His essay Ecce Homo, published anonymously in 1866 
and afterwards owned by him, was widely rea<l, anc 
called forth many replies, being held to be an attacl 
on Christianity. Dealing only with Christ’s humanity, i 
dwells on His work as tho founder and king of a theoeratii 
state, and points out the effect which this society, His 
church, has had upon the standard and active j)ractice o 
morality among men. Some who condemned the bool 
seem to have forgotten that it was avowedly “ a fnigment,’ 
and that the author does not deny the truth of doctrine.' 
which he does not discu.ss. Its literary merit is un(|ues 
tionablc ; it is written with vigour and dignity ; its shori 
and pointed sentences arc never jerky, and there is i 
certain stateliness in the admirable order of their sequence 
His later essay on Natural lieligiony which, premising thai 
su})ernaturalism is not essential to religion, maintains tliai 
tbe negations of science tend to j)urify rather than destroy 
Christianity, sjitisfied neither the Christian nor the scientist 
and though well written excited far less interest than hit 
earlier work. In 1869 he was appointed professor o: 
mcxlem history at Cambridge. His influence as a teachei 
was stimulating; he prepared his lecture.s carefully aiu 
they were largely attended. In historical work he is dis 
tinguished as a thinker rather than a scholar. Avoiding 
research and disliking all attempts at a ])icturesqu( 
representation of tho past, he valued history solely ii 
its relation to i>olitics. as the science of the State. He 
maintained that it should be studied scientifically and foi 
a })ractical purjwse, that its function was the solution oi 
existing }X)litica1 questions. Hence ho natiurally devoted 
himself mainly to rtjcent history, and specially to the rela- 
tions bctw'een England and other States. His Life anc 
Time» of Stein, a valuable narrative of tho anti-Napoleonic 
revolt, led by Prussia mainly at Stein’s instigation, war 
written under German influence, and shows little of the 
style of his short essays. Its length, its colourlessness 
and the space it devotes to subsidiary matters render ii 
unattractive. Far otherwise is it with his Expansifni oj 
England, Written in his best manner, this essay answer.* 
to his theory that history should be used for a practica 
purpose ; it points out bow and why Great Britain gainei 
her colonies and India, the character of her empire, and th( 
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light in which it should be regarded. As a historical 
essay the book is a fine composition, and as a defence of 
the empire is unanswerable and ins))iring. It appeared at 
an opportune time, and did much to make Englishmen 
regard the colonies, not as mere a}»}>endages, but as an 
ex|3ansion of the British state as well as of British 
nationality, and to remind them of the value of Great 
Britain’s empire in the East. Seeley was rewarded for 
this public service by being made K.O.M.G., on the 
recommendation of Lord llosebcry. His last book, The 
(troivth of Btitish Policy, written as an casay and intended 
to })Q an introduction to a full account of the eximnsion of 
Groat Britain, was published i»osthumously. Seeley died 
on 13th January 1893. He married in 1869 Miss Mary 
Agnes Phillott, who survived him. 

See G. W. Prothbro. Memoir prefixod to Growth of British 
Policy. London, 1895. Hr.) 

Segantinl, Giovanni (1858-1899), Italian 
painter, was bom at Arco in the Trentino on 1 5th June 
1858. His mother, who died in 1863, belonged to an old 
family of the mountain country. His father, who was 
a man of the people, wont to Milan, whence he set forth 
with another son to seek his fortune, leaving Giovanni 
behind. At the age of seven the child ran away ; he was 
fr»und perishing of cold and hunger, and was obliged to earn 
his bread by keeping the flocks on the hills. He s^xint his 
long hours of solitude in drawing evc^rythiiig he saw. 
Owing to the fame of the boy-prodigy having reached tlic 
cars of a syndic, the child was sent back to Milan ; but, 
unable to endure domestic life, ho soon cscai)ed again, and 
led a wandering lift* till he met at Arco with liis half- 
brother, who ofTored him the jdaco of (iashier in his provision 
shop. After more flights and more returns, Segantini 
remained at Milan to attend classes at the Brora, earn- 
ing a living meanwliile by giving lessons and i)ainting 
[lortraits. His first picture, ** The Choir of Sant Antonio,’’ 
w'as noticed for its powerful quality. After painting this, 
liow’ever, ho shook himself free by degi’ees of acixdemical 
teaching, as in his picture “ The Ship.” He subsequently 
j>ainted “ The Falconer and “ The I)ead Hero,” and then, 
thirsting once more for lil)erty, settled in Brianza, near 
C/omo. There ho gave himself up to the study of mountain 
life, and became in tnith the jiaintcr of the Alps. At this 
time he painted the ** Ave Maria,” which took a gold modal 
at the Amsterdam Exhibition (1883), “Mothers,” “After 
a Storm in the Alps,” “ A Kiss,” and “ Moonlight Eflcct.” 
Deeply imjjreasod by Millet, w'hose influence may Iks 
traced in some of Segantini’s drawings, the artist neverthe- 
le.ss quickly strove to reassert his individuality, as may be 
seen in “ The Drinking-place,” which gained a g(jld medal 
in Paris (1889), “In the Sheep fold,” “By the Spinning- 
w'heel,” and “ Ploughing in the Engadinc*. ” (see Plato), for 
which he was awarded a gold medal at the Turin Exhibition 
(1892). Besides those works in which he stiwlied simple 
effects of light and Alpine scenery, such as “Mid-day on 
the Alps” and “Winter at Savognino,” he also painted 
symlw>lical subjects: “The Punishment of Luxury,” and 
tiio “Unnatural Mothers” (in the Walker Art Gallery, 
Liverpool). Segantini died at Maloja in Octol)cr 1899. 
An exhibition of his works was held in London, and after- 
wards at Braasels in 1899, and at Milan in 1900. »Sevon 
inqjortant pictures and nine drawings by Segantini were 
exhibited with success at the Paris Exhibition in 1900. 

Autiioritibs. — H. Zimmkrn, Magazim of Art (London), 1897 ; 
W. Rittbr, G(u:«Ue des Bea'iix-Arts {Vs.vi?i\ 1898; Robert dk la 
SizERANNE, Rsmt^ de VArt (Paris), 1899; and Bevue des Dettx 
Mondes (Paris), 1900. (h. Pr.) 

SagfOViAf a province of S]min. in Old Castile. 
Area, 2670 square miles. Population (1887), 154,443; 
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(1897), 156,086. The birth-mte is 4*16 jicr cent., the 
death-rate 3*41 per cent., and the projKirtion of illegiti- 
mate births 1*80. Few of the inhabitants emigrate. 
Segovia is connected with Madrid and Medina del Campo 
by rail. This railway has not, liowevor, stopped much 
of the traffic that still goes on through the passes of Nava 
Cerrada and Somosiera. Another line is in construction 
between Aranda de Duero and Segovia. The province 
is divided into 5 districts and 275 ]>arishes. 

The industries of Segovia have much decayed, especially porcelain 
and woollen stuffs. Theni are manufatituros of coarse porcelain, 
dyes, chalk, paper, alcohol, rosin, liats, pins and necales, beer, 
flour, oil. It is estimatetl that more than 256,000 ac^rcs are 
covertd with forests. In 1897 wheat was grown on 121,. *>50 acres, 
rye, oats, barley, maize on 77,805 acres, prd fniit on 37,742 acres, 
and vines on 23,595 acres. In tlie same year tho live stock in 
Segovia included 4714 horses, 12,645 mules, 18,062 asses, 26,687 
cattle, 345,302 sheep, 14,063 goats, and 13,119 ])igs. 

So^OVidf capital of the above province, on the railway 
from Villalba to Medina del Campo, near the river Eresma. 
It is still a walled city, and all its fmo monuments of tho 
Homan occupition as well as its mediaeval buildings arc 
kept in good state of preservation. Onteidt^ the older 
parts of the city modern suburbs have si)riiiig uj) on all 
sides. The woollen industry has decayed, and its place 
has been taken by paper ami flour mills, dyeing, foundries, 
earthenware, and some coarse porcelain. Segovia has a 
botanical garden, a savings hank, two public libraries, 
and two remarkable archive deix)ts. Public education is 
well taken care of in tho institute, a dozen primary schools, 
normal sc^hool for teachers, and arts and handicraft schools. 
Scigovia Iwvs l)een for more than a century tlui royal artilbiry 
school of Spain. Po]m]ation (1877), 11,318; (1897), 
14,738. 

SohorOp a town of Central India, 'with British 
(*aiitonmont, within the native state of Bhopal, situated in 
23® IP N. and 77" 7' E., with a station on the Bhopal - 
Ujain railway, 24 miles west of Bhojial. It is the 
residence of tlio political agent for tho Bhopal agency, 
and hcad([uarters of tho Bho}>al battalion. Population 
p881), 15,595; (1891), 16,232. Tho number of police 
is 53 men. There are a high school, dispensary, and 
jail. 

Seiche* See Tides. 

Seidlp Anton (1850-1898), Hungarian opratic 
conductor, was Iwrn at Budapest, 7th May 1850. He 
entered the Leipzig Conservator! urn in October 1870, ami 
remained there until 1872, wlion he was Hunimoiied to 
Bayreuth as one of Wagner’s cop 3 nsts. There he heljKitl 
te make the first fair c! 0 ]>y of Der Rinff des Nihchnitfen. 
Thoroughly imbued with the Wagnerian spirit, it was 
natural that he should tissist in the first Bayreuth Festix al 
in 1876. His chance as a conductor came when, <»n 
Wagner’s recommendation, he was aj)iK)inted to the Leipzig 
Stadt-Theater, wliere he remained until, in 1 882, he wtiiit 
on tour witli Angelo Neiimaim’s Nihelwnyen Jiimj eoni- 
pany. To his conducting critics attributed much of sm-li 
artistic success os attended the pnxluction of the ’Prilogy 
at Her Majesty’s Theatre in June of that year. In J88.‘» 
Soldi went wuth Neumann to Bremen, but two years later 
was apix)intcd successor to Leo|)old Dainrosch as con- 
ductor of the German ()i)cra in New York, and in tla? 
same year he married Fraiilein Kraus, the distinguislied 
singer. In America Scjidl’s orchestra liecamo famous. Ju 
1886 he was one of the conductors at Bayreuth, anrl in 
1897 he filled a similar i^sition at Covent Garden, 
London. He died in New York, 28th March 1898. 
Seidl was essentially a “modern” conductor of very wn- 
siderable ability. (^* 
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80 ln 0 f a river of France, rising in the Cote d*(^, 
and flowing generally north-west and west to the Enghsh 
Channel, at Havre. At Chatillon (Cote d’Or), 38 miles 
from its source, it has an tUtitiidc of only 705 feet, more 
than half its total descent having been accomplished. Its 
breadth on entering Paris is about 182 yards, and, on 
leaving, 149 yards. At Clichy, 1 mile north of the forti- 
fications, the great sewer, into which practicaUy the whole 
ilraiiiagi! system of Paris is directed, is dischar^ into the 
S(une. The tide begins to make itself felt at Poses, 11 
miles above Ellieuf, and l^etwoen Caudebec and Villequier 
the mascaretf or ls)re, has its greatest development In 
1878 it was decided, in order to facilitate the navigation 
of the river below Paris, that between the capital and 
Jioueu several additional locks should be constructed 
and other improvements effected, so as to divide this 
part of its course into ten easy stretches. The work 
was completid in 1886. The head of tlie estuary 
is now found near Quillobeuf, and four miles lower 
dowm, between the lighthouses of Tancarville on the 
north-north-east, and Pointe de la Iloque on the south- 
sou th-w^est, the width is 3^ miles. A canal 14 miles 
in length is carried across the alluvial plains north of 
the bay, between Tancarville and Havre, (f^e Kiver 
Enginkkring.) 

The Seine is classed as navigable from Mdry to the sea, 
a length of 337 miles, and divided into nine sections. 
*rhe navigation sttiti sties here given are those for 1900. 
1'he total tonnage includes wood floated. 

1. Mery to Marcilly, 10 miles. In this section navigation is 

purely nominal. 

2. Marcilly to Motiieroau, 46 miles, mean dejitli 5*25 feet, 

croased by .*15 bridges ; number of boats, 998 (of wbicb 
061 in descent) ; total tonnage, 103,355. 

3. Moutercau to the limits of the departments Seiiie-et-Mamo 

and Seino-ei-Oist), 36 miles, moan depth 5*5 feet, 35 
bridges; 11,307 boats (693.5 in descent); total tonnage, 
1,945,287. 

4. From preceding limits to Paris fortiiieations, 25 miles, moan 

depth 6*5 teet, 20 bridges; number of boats, 29,316 
(16,685 in descent) ; total tonnage, 6,496.804. 

t). Across Paris, 7i miles, mean deptn 10*5 feet, crossed by 37 
bridges ; number of b(iats, 32,633 (17,872 iu descent); total 
tomiagc, 7,494,037. 

6. Paris fortifications Ut Rricbe, 13 miles, moan depth 10*5 

feet, crossed by 13 bridges ; number of boats, 16,461 
(6357 iu descent) ; total tonnage, 4,308,548. 

7. Briche to coufliieucc of Oise, 26 miles, mean depth 10*5 fe«t, 

15 bridges ; number of boats, 19,382 (4723 in descent) ; 
total tonnage, 4,966,029. 

8. ('o)ifluenoe of Oise to Rouen, 106 miles, mean depth 10*5 

feet, bridges 23 ; number of boats, 8634 (3184 in aescont) ; 
total tonnage, 2,054,284. 

9. Rouen to Havre, 78 miles, mean depth 22 feet ; number of 

boats, 1808 (772 in descent) ; total tonnage, 328,614. 

(e. J. H.) 

ScinOf a department of France, having Paris for its 
capital, watered by the >Seine and the Marne, which unite 
at Charenton. 

Area, 185 squans miles. The population, 2,799,329 in 1881, had 
increased iu 1901 to 3,599,870, of whom 939,311 were settled out- 
side of Paris. 'Pho births in 1899 were 77,010, of which 19,054 were 
illegitimate; deaths, 73,219; marries, 32,105. There were in 
1896, 1807 schools, with 351,000 pupils, not more than 1 per cent, 
of thepopulatiou Isung illiterate. The area cultivated was in 1896 
e.stimatea at 66,339 acres, of which 43,430 were arable and 1198 
under vines. The wheat grown in 1899 was valued at £104,000 ; 
rye, £8000 ; oats, £43,000; potatoes, £92,000 ; vines, £29,000. 
The live stock in 1899 com)irise(l 17.000 horses, 13,000 cattle, 
1600 sheep, 2700 pigs, and 41 i goats. There is no coal nor other 
minerals, except quarries of stone and plaster of Paris. There is, 
liowever, an active industry in metals, yielding in 1898, 34,000 
metrio tons of iron, 2300 tons of steel, and several tons of other 
metals, giving a total value of £282,000. Excluding those of the 
capital, the important industries are spinning, loathcr-dressiug, 
chemioal products, }>aj^r, Ac. The chief jdaces outside of Paris are 
St jCteias, Boulogne, i^iteauz, Choisy, Ivry, Montrenil, Vincennes, 
Sureanes, and Sceauz. 


a department of northern 
France, watered by the ^ine and the Marne. 

Area, 2278 square miles. The population, 348,991 in 1881, bad 
grown in 1901 to 856,688. The births in 1899 Wd-e 7226, of which 
441 were illegitimate ; deaths, 7815 ; marriages, 2679. With 927 
lirimary schools (1896), attended by 52,000 pupils, there was but 1 
per cent of the population illiterate. The land under cultivation in 
1896 comprised 1,888,140 acres, of which 992,940 acres were plough- 
land and 11,115 acres under vines. The harvest of 1899 yielded in 
wheat the value of £1,801,000 ; rye, £91,800 ; barley, £43,200 ; 
oats, £1,598,000 ; potatoes, £160,000 ; mangold- wurzol, £132,000 ; 
green crop (trefoil, lucerne, and sainfoin), £585,000 ; vines, £61,000. 
The live stock of 1899 included 43,960 horses, 92,050 cattle, 
439,800 sheep, and 14,200 pigs. The milk produced in 1899 was 
valued at £1,198,300. With the exception of clay and building 
stone, 8eine-et-Manie produced in 1898, in the way of minerals, 
only 80 metric tons of ]ieat, and the industry in metals was repre- 
sented by only 87 tons of iron, valued at £607. The distilleries, 
on the other hand, produced 1,541,000 gallons of alcohol, while 
the production of sugar exceeded 918,000 cwt. Melun, the 
capital, had in 1901, 10,820 inhabitants. 

80 ln 6 « 0 t-OiS 0 f a department of northern France, 
watered by the two rivers naming it. 

Area, 2185 square miles. The population, 577,798 in 1881, had 
increased to 700,405 in 1901. The births in 1899 were 14,427, of 
which 1164 were illegitimate ; deaths, 15,849 ; marriages, 5234. 
There were in 1806, 1419 schools, with 95,000 pupils, 2 per cent, of 
the population being illiterate. Out of 1,286,870 acres under culti- 
vation in 1896, 886,780 acres were plough-land, 41,990 acres garden 
land, and 14,820 acres vineyards. This department has a larger 
area laid out in gardens than any other uepartment of France. 
The wheat grown in 1899 was valued at £1,204,400 ; rye, £98,000 ; 
barley, £49,000 ; oats, £853,000 ; potatoes, £47,000 ; natural pas- 
tures, £91,200 ; vinos, £104,000 ; beetroot, £122,000. I'hc live 
stock included (1899) 48,690 horses, 3312 asses, 95,700 cattle, 
311,200 sheep, and 20,500 pigs. In the way of minerals this 
department yielded, in 1896, only 260 metric tons of peat. Nor 
is there any important industry in metals, only 3700 tons of iron 
having been manufactured in 1898. Only the industries connected 
with agriculture are on a scale of importance. The distilleries 
manufactured iu 1898, 2,854,000 gallons of alcohol, and the 
sugar output amounted to 338,000 cwt. Versailles, the capital, 
immborod in 1901, 44,563 inhabitants. 

80 in 0 -ln'f( 6 rl 0 Ur 0 | a department of the north of 
France, washed by the English Channel and watered by 
the Seine. 

Area, 2448 square miles. The population, 814,068 in 1881, had 
increased to 843,928 in 1901. The births in 1899 were 23,588, of 
which 3017 were illegitimate ; deaths, 23,481 ; marriages, 0738. 
There were in 1896, 1479 schools, with 126,000 pupils, 7 per cent, 
of the |K>pulation being illiterate. The land under cultivation in 
1896 comprised 1,416,545 acres, of which 837,830 acres were plough- 
land, 14,820 acres in gardens, 148,200 acres iu woods, ana about 
414,960 acres iu natural pastures and grass lands, the vine not being 
cultivated in this department. One of the richest agricultural 
departments of France, Seine-Inf^rioure produced in 1899 wheat 
valued at £1,204,000 ; rye, £73,000 ; barley, £40,000 ; oats, 
£800,000 ; potatoes, £88,100 ; mangold- wurzcl, £92,000 ; colzti, 
£191,000 ; beetroot, £53,000 ; apples, £410,000. The live stock 
of 1899 included 71,650 horses, 279,010 cattle, 172,800 sheep, and 
70,500 pigs. The milk produce of 1899 was valued at £1,402,000. 
The mining of the department yielded in 1898 only 350 metric tons 
of peat, silica, and ashlar. The metallurgic production of the 
copper foundries of Rouen, however, exceeded £190,000. The 
principal industry is that of cotton carried on iu Rouen, Dam^tal, 
Sotteville, Le Havre, and Yvetot, which maintains 1,600,000 spindles 
and more than 16,000 looms. The woollen industry is also very 
active in Elbeuf and its environs. The distilleries produced (1898) 
1,437,000 gallons of alcohol. A good deal is done in the refining 
of sugar and the manufacture of glass and paper. The chief towns 
are Rouen, the cmiital, with 110,717 inhabitants; Le Havre, the 
second port of France, with 127,689, the special commerce of 
which in 1899 was valued at £54,400,000, and its general com- 
mcine at £68,300,000 ; Elbeuf, with 18,164 inhabitants. 

Saismonraph. See Eabtbqvaker. 
Seismometer. See Eabthqvakks. 
84iangor. See ^ALAT States (Fedbbatkd). 
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Selborna, Roundell Palmorp Earl of 

(1812-1895), English lawyer and statesman, was bom at 
Mixbnry, in the county of Oxford, on 27th November 
1812. His father was rector of the iwirish : his grand- 
father and great-grandfather werc merchants in the City 
of London, where their descendants for a long while 
continued to be influential iKiOple; his mother belonged 
to the family of Houndell, which liad Inxm settled for 
four centuries in the West Riding of Yorkshire. He was 
educated at Rugby and at Winchester, and in 1830 went 
into residence in the University of Oxford as a scholar 
of Trinity College. Here he lived in intimacy with many 
friends, esj^ecially Claughton and Charles Wordswoi-th. 
He soon joined the Union Dolmtiiig Society, of which 
Gladstone was at that time pre^sident j and there Palmer 
first tried his powers in dcl)atc. In 1834 he took his 
degree in the first class of the school of Literm Humamm'eB ; 
he won the Eldon scholarship and w^as elected to a fellow- 
ship at Magdaleti College ; and after a year, sjxint cliu^fly 
in private tuition, jmrtly in Lord Winchilscja’s liouse and 
partly in the University, he removed to London (November 
1835) and commenced reading for thtj Bar. In London he 
found himself surrounded by members of his own family, 
and through their influcmtuil position, as well as through 
his own and his father’s friends, he obtained a freer 
access to much good society than is usually the lot of a 
young man coming to London from a university. Mean- 
while events had hap|>eiicd w'hich were felt by Palmer, 
w^hen he looked back in after life, to have been turning 
]x>inta in his mental history. In 1832 his mother had 
been affected by a very distressing illness, which continued 
for years, and in the winter of 1831-35 his brother Henry 
was lost at sea. 

Palmer was called to the Bar on 7th June 1837, the 
same day on which John Holt, a man of very difterent 
antecedents, but afterwards a worthy rival of Palmer, was 
also called. Through his family connexions in the City 
of London, clients soon came to I’almer’s <;hambers, 
and his business at the Chancery bar incn*ascd rapidly. 
Meanwhile his interests were not wliolly confined to law^ : 
for some time (1840-43) ho wTote for The Times and the 
British Critic; he made a plunge into ])atristic learning, 
from which ho soon recoiled; ho w'as much interested 
in the controversies which distracted the Church on the 
subject of Tract 90; in the treatment of the Episco])al 
Church in Canada by the Canadian Government and the 
Colonial Office ; in the establishment by the Crown, in 
conjunction with the king of Prussia, of the Jerusalem 
bishopric; and in the contest for the professorship of 
jKietry at Oxford on Mr Keble’s retirtiment. 

In 1847, and again in 1853, Palmer was returned as 
member of Parliament for Plymouth, as a Peolite, and 
in the House of Commons he took an active and inde- 
l)cndent jMirt. He advocated the admission of Jews 
to Parliament; ho opposed Lord John Uussell’s measure 
to rejxd the so-called papal aggression ; he opfiosed the 
admission of Dissenters into the University of Oxford ; 
and he was hostile to tho action of the Government 
in the Crimean war. On the question of tho reform 
of the University of Oxford, he sym|»athized with the 
reformers, but felt himself prohibited, by the oaths 
which he had taken, from assuming any active part in 
the promotion of change. In 1855 ho supported 
Gladstone in the efforts to bring about ]:)eace with Russia 
l)efore the capture of Scbasto])ol ; in 1856 he opposed 
the opening of museums on Sunday; in the following 
year he suj»ported Cobden in his disapproval of the 
second opium war with China. At the general election 
on March 1857, Palmer, finding that the indejiendent 
part he had taken, es{)ecially in reference to the Chinese 
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question, had alienated from him many of his constituents 
in Plymouth, abandoned the prospect of re-election for 
that borough, and did not seek for election elsewhere. 
In 1848 he married Lady Laura Waldegrave, daughter 
of Earl Waldegrave. In 1849 he had l)econie a Q.C.; 
and in 1851 he took his seat in the Rolls Court, where 
he soon obtained a leading and very lucrative practice, 
and w^as engaged in many of the most important cases 
in tho Court of Chancery. In July 1861 he m^cepted 
from Lord Palmerston the office of solitritor-general, a 
knighthood, and a safe seat for the borough of Richmond 
in Yorkshire, secured for him through tho friendly action 
of Ijord Zetland, and thus began the second sihjII of 
Palmer’s membership of the House of Commons, which 
continued till his elevation to the woolsai^k and the 
l>oerage. In Septeiiil)er 1863 he become attorney-general, 
and HO continued till the Government of which he was a 
member resigned in 1866. 

The Civil War in America, and tho ijucstions which 
arose from the relations of Great Britain with both 
belligerents, rendered the duties of the law' officers of 
the Crown more than usually onerous, and 1 'aimer was 
called upon to take part, as adviser of the ministry, 
in the Court.s, and in the House, in the tpiestirms wliich 
arose in res])e{it of the Trent ami the Peterhoff^ the 
cniiscrs Alahitrna and Fim'^ida, and the Alexandra^ a ship 
which W'as seized by the Gov(jrnmont, and other matters. 
In 1865 he took a large part in the passing of the 
Act under w'hich all tho law' courts wore gathered together 
in the Strand. In 1866 he expressed himself favourable 
to the making of household suffrage the basis of repre- 
sentation, an expression of oj)inion which probably in- 
flucncefl the Reform Bill of the following year-- in the 
discussions on which Palmer took a jirominent part, and 
C8])ecially in optK)sition to the so-called “fancy franchises ” 
originally pro|)f>sed by its authors. In the same year ht? 
took ])art in sui>port.ing the measure for the abolition of 
comjnlsory Church rates. 

In 186t (tccurred an event of great imjwrtance in 
his career. In April of that year Gladstone t>ropoHcd his 
resolutions with refenmcc to the Irish (flmrch on which 
the Bill for its disestablishment was subsetpiently based. 
This measure was o]>t>osed to many of the dearest bcilicfs 
and feelings of Palmer, who was a strong and conscien- 
tious Churchman, and he evidenced his disapproval of 
his chief’s measure by abstaining from voting t>n the 
resolutions. At the election of Nove.nd)er 1868 1 'aimer 
was again returned for Richmond, and Gladstone 
oftbred him tho office of lord chancellor or the office 
of a lord justice with a i)t;t*rage ; both oflbrs wen^ 
declined by Palmer, and he assumed a isKsit ion of ind«'- 
]Kmdent op]) 08 iti»>n to the measuri* relative to the Irish 
Churcli. On th(^ 22iid March 1869 luMlelivered a very 
I powerful sjKJCch against the second reading of tho Bill, 
and during its later stages exercised a considerabh^ 
influence in modifying tho severity of its provisions. The 
IK)sition of Palmer at this time w'as veuy remarkable. 
The foremost advocate at the Bar, he was know n to hav(* 
declined the highest prize in the profession ratluir thfin 
promote a measure of w'hich he disajiproved ; a very 
prominent member of the House of Commons, whose 
action liad been more than usually indeiHuident of party, 
he had se|)aratod himself from his jK)litical fricjiids and 
maintained a position as the dignified and f(»rciblc 
opponent of Discstablishm<mt. Without office and without 
combination with the Conservative OpjK)sition, he exc*rciHcd 
great influence within and withoiit the walls of » t 
Stejffien’s. What made his i>osition the mon^ remarkable 
was that he was fre(juently consulted by the Government 
which he had declined to join, and that on some occasions 
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they invoked the assistance which his great influence in 
the House enabled him to afford to them. 

In 1869 he sought to modify rather than to oppose 
the Bill for the abolition of tests in the universities. In 
1870 he gave a qualified support to Gladstone’s first 
Irish Land Act, and in the same year he supported 
Forster’s Education Act In 1872 he undertook the 
defence of his friend Lord Chancellor Hatherloy, when 
attacked for his appointment of Sir Robert Collier to 
the Judicial Committee of the Privy Council, and, by a 
line of argument more ingenious than convincing, secured 
a majority for the Government 

The Treaty of Washington was the means of casting 
a groat duty upon Palmer. After the conclusion of the 
Civil War in America very large claims wore preferred 
against Great Britain for alleged breaches of her duty as 
a neutral Power ; and after long negotiations, England and 
the United States agreed to arbitration. Palmer, who 
had been aflvising the British Government daring those 
negotiations, and who (4th August 1871) had defended 
the treaty in the House of Commons, was briefed on 
liehalf of Great Britain. In the end the Geneva tribunal 
made an -award re(iuiring the imyment by Great Britain 
to the United States of a sum of about £3,000,000. Tt) 
those who, in order to promote the cause of international 
arbitration, arc desirous of acquiring a knowledge of the 
dangers and difficulties which beset this mode of settling 
disputes, the account which Palmer has loft of his part 
in this arbitration may be commended. 

In September 1872 Gladstone again ofiercd him the 
Groat Seal, which Lord Hatherley had resigned ; and he 
also for the first time took up his residence in his newly 
erected house at Blackmoor, in the {Mirish of Selborne, in 
the county of Hampshire, from which he took his new title 
as a jjeer. In the following year (1873) Lord Selborno 
carried through Parliament the Judicature Act. The 
foundations of this measure were laid so long ago as 
February 1867, when Palmer had moved for a Royal 
Commission on the constitution of the courts, and had 
taken an active part in the work of that Commission, of 
wliich the first report was made in 1869. The result 
of this Act of 1873 was to effect a fundamental change in 
the judicature system. By the ojjeration of the Judicature 
Act one supreme court with several divisions was con- 
stituted ; each division could administer the whole law ; 
the conflict of divergent systems of law was largely 
overcome by declaring that when they were at variance, 
the principles of equity should prevail over the doctrines 
of the common law. The details of this great change 
were embodied in a code of general rules prepared by 
a committee of judges, over which Lord ^Iborne for 
two years presided week by week, with unfaltering 
attention to the minutest detail. If, wTote Lord Selborno 
in his memoirs, 8i)eaking of the Judicature Act of 1873, 
“I leave any monument behind me wliich will bear 
the test of time, it may be this.” It is impossible to 
separate this fusion of law and ecpity, this union of 
all the higher courts into one supremo tribunal, from 
the construction of a single home for this great insti- 
tution; and the opening of the Royal Courts in the 
Strand in the year 1882, when Queen Victoria personally 
presided in her one supreme court, and handed over the 
care of the building to Lord Selbome, as her chancellor 
and as the head of this great body, was impressive as an 
outward and visible sign of the silent revolution, which 
owed more to Lord Selborne than to any other individual 
To the student of the natural history of jurisprudence the 
fusion of the two systems of law and equity may well 
recall a similar result brought about in Imperial Rome ; 
to the student of British institutions, the supreme 
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court, for once presided over in iierson by the sovereign, 
could not but recall the Aula R(gia, where the Norman 
kings sat amid their counsellors l)cfoTe equity had arisen 
to correct law, and before the separation between the 
three great common law courts had begun. A small 
incident may illustrate the novelty of the assemblage 
of the one great court on that day. The Queen, on the 
prayer of the attorney-general, ordered that the proceeil- 
ings of the day should ^ recoixled, an order which caused 
a momentary embarrassment to the lord chancellor, as the 
court had no existing registrar, and no existing book in 
which the record should be made. On the occasion of the 
opening of the Royal Courts Lord Selbome received an 
earldom. 

The year 1885 was marked in Lord Solborne’s life by 
the death of his wife, and by his final separation from 
the party of which Gladstone was the acknowledged 
leader. That statesman had in the latter part of the year 
indicated his leaning towards the disestablishment of the 
Church of England, and towards Home Rule for L*eland. 
Both these leanings were o})]x)sod to the deepest convic- 
tions of Lord Selborne; and it was an inevitable result 
that ivhen in January 1886 Gladstone resumed office 
as premier. Lord Selborne should not be again his 
chancellor : on the 30th January in that year they })arted 
for over; and Lord Scllxjrne felt that his public life, 
cxcei)t so far as ho might serve his country by voice or 
|)cn, was now over, and that his “idols were broken.” 
But neither his courage nor his industry forsook him ; 
and ho found, in op]>o8ing the new views of his oltl 
colleague, ample scojoe for both voice and pen ; and as a 
meml^r of the House of Lords he continued almost to 
the last to take ^lart in hearing and deciding appeals, and 
somotimos in the ordinary business of tho House. 

In addressing the electors of Midlotliian in September 
1885, Gladstone had suggested the severance of the 
Church of England from the Htate as a subject on whic^li 
the foundation of discussion had already been laid, and 
he averred the existence of “a current almost through- 
out the civilized world, slowly setting in the direction 
of disestablishment.” Such an utterance from sucli 
a man greatly excited the hojjes of Nonconformists, 
who liad previously publi.shed a manifesto under the 
title of “The Case for Disestablisment.” This stirring 
of the question deeply moved Lord Selborne, who was 
strongly op]i)osod alike to disestablishment and disendow- 
ment, and in the following year, 1886, he published a 
work entitled A Defence of live Church of England 
against DisesfcLblishment, with an introductory letter 
addressed to Gladstone. In the introductory letter he 
criticized Gladstone’s pronouncement on the subject, and 
especially examined the allegation of a general tendency 
towards disestablishment in the civilized world at large, 
and arrived at a negative conclusion. In tho body of the 
book tho learned author treated of the history of the 
English Church, its endowments, and the case of the 
advocates of disestablishment. The work is throughout 
characterized by an abundant supply of learning and of 
information as to the history and the state of the 
Church of England at that time, and by great dialectical 
acuteness. It is a powerful defence as well as a valuable 
summary of tho history of the Established Church in 
England. In 1888 Lord Selbome published a second work 
on the Church question, entitled Ancient Facta and 
Fallals concerning Churchea and Tithes^ in which he 
examined more critically than in his earlier book tho 
developments of early ecclesiastical institutions, both on 
the Continent and in Anglo-Saxon England, which resulted 
in tho formation of the modem parochial 83 rBtem and its 
general endowment with tithes. A second effition of this 
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^^ork, embodying the result of its aiithor^s subsequent 
researches in the Vatican Library and elsewhei’e, was 
published in the year 1892. A ixirusal of these books 
will show with how wide a range of investigation and with 
what care Lord Selborne prei>ared himself for the discus- 
sion of these ecclesiastical questions which deeply stirred 
liim. But Lord Selborne did not carry on his opposition 
to Gladstone’s proposals only in his library or by his 
j)on ; in the year 1886-87 he travelled to many j>arts of the 
country, and addressed influential public meetings in defence 
of the union between the Church and State and against 
Home Rule f and in Septemlier 1893, in his eighty-first 
year, he addressed a powerful sixjech to the House of 
Lords in opposition to the Home Rule Bill. 

Lord Selborne’s health had, with the excei>tion of two 
collapses in 1883 and 1888, which appear to have been 
due to overwork, continued excellent till February 1895, 
when he was attacked by influenza. He died 4tli May 
1895 at his seat in Hampshire, full of years and of 
honours. 

To the subject of university education Lord Selborne at 
different times in his life gave much time and attention. 
As a fellow of Magdalen College, he had l.)eeii desirous of 
changes which he felt himself bound by his oath from 
advocating ; and he had taken part in the discussions on 
the abolition of tests in the old universities.^ He gave 
much time and attention to his duties as chairman of the 
second Oxford commission under the Act of 1876; in 
1878 he filled the office of lord rector of the university 
of St Andrews ; and in the following year he presided over 
a commission on the subject of university education in 
London. Lord Selborne’s literary lalx)urs in<*luded the 
laiblication in 1862 of a selection of hymns, under the title 
of The Book of Praise^ a work in w'hich ho was greatly 
assisted by Mr Daniel Sedgwick, a bookseller and publisher 
in the City of London. The work was characterized by 
the great pains taken to ascertain the true authorship of 
hymns which were cither anonymous or attributed to those 
who had not comiK>sed them, and l)y a like eflbrt to exclude 
all variations grafted on the original language, an<l to give 
the hymns “ in the genuine uncorrujrted text of the authors 
themselves.” In the course of his labours as editor of this 
volume he was struck by the unity which w'as presented 
by Christian hymnody, “ binding together by the force of 
a common attraction, more jiowerful than all causes of 
difference, times ancient and modern, nations of various 
race and language. Churchmen and Nonconformists, 
Churches reformed and unreformed” (Preface). In the 
same field of literature Lord Selborne further laboured by 
the publication of another collection called The Book of 
Praise Hymnal ; a contribution to an edition of Bishop 
Ken’s hymns ; a i)aper on English (ffiurch Hymnody at a 
' Church Congress ; an article in the Encyclopaedia Britannica 
on the hymns of the Latin and Oriental Churches, as well 
as those of Germany and Great Britain, which ivas repub- 
lished as a separate volume in 1892. 

During the last few years of his life Lord Selborne en- 
gaged in the composition, for the benefit of his children, of 
memorials of his own life and of the lives of many meml)crs 
of his family. These MemorioUs, Part /., Family and 
Personal, in 2 vols., which were jmblished in 1896, 
Memorials, Part IL, Personal and Political, also in 2 
vols., were edited by Lady Sophia Palmer and published 
in 1898, In the years 1880-81 Lord Selborne wrote to 


^ In 1867 lio fomided an association for tho improvement of legal 
education, in the hope of bringing about tlic establishment or the 
restoration of ** a general school of law in Loudon on a scale worthy 
of the importance of the law and of the resources of the Inns of 
Court.” This enterprise was not successful. Tlie opposing forces were 
too strong to permit l^nl Selborne to succeeil. 
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his son a scries of letters on religious subjects, dealing 
in an elementary way with natural and revealed religion, 
the inspiration of the Bible, and Biblical criticism. I'hese 
were published in 1898, under the title of Letters to II U 
Son on Religion, by Roundell, First Earl of Selborne, 

In |jersou Lord »Sellx)rne was of about the average 
height : his manners when among strangers were some- 
\rhat reserved ; his style, both in sixjakiiig and writing, 
was fiuent, tending to diffuseness ; his oratory was marked 
by uniform good sense aiul lucidity, both of arrangement 
and langimge; and if he never reached tho highest level 
of oratorical excellence, he never doscmided to what was 
commonplace or irrelevant. As a judge, whether in the 
Supreme Court or in the Housi» of Lords, he disphiyed high 
qualities : he w^as |>atient, courteous, logical, and le.arncd, 
and his judgments contain many valuable expositions of 
the princi})los of law\ The fusion of law and equity, the 
reorganization of the whole judicial system of England, 
and the association of all the supreme tribunals in one 
common homo were works of no ordinary magnitude or 
importance, and give a character of unusual importance 
to lus chancellorshi}). 

That Lord Selborne was a truly religious man it is 
imiKissible to doubt : his whole life was regulated and 
ins])ired by a sense of his duty tcjwards God and his 
fellowmen, and a long life sjkjiiI. amid the temptations 
of legal and public life left not the faintest stain on liis 
iiuimory. He was a devout ineinlxT of the Church of 
England, to which he looked n]» with unstinted affection 
and reverence ; and he found in its service and formii 
larics an adequate satisfaction for all his religious feelings. 
Ho Ixilongcxl to the High (’Lurch school, which was in- 
fluenced by the teaching of Newman and Pusey ami 
the Oxford teaeffiers of their day ; but he by no means 
slavishly followed them. Willi the later High C’Jlnirch 
movement, usually descril)ed a.s Bitualisu), he had less 
8ym])athy. 

His life was prosperous, for from his first prize at the 
university t’^l his acejuisition of an earldom, he went on 
a course of almost unbroken success. He had the double 
dignity of having refused the highest j)rizo in liis ])rofes8ion 
for conscience’ sake, and of having accepted that dignity 
without loss of consistency ; in his life ho acquired a high 
rejmtation and the sincere admiration of his fellow'mcn, as 
w’ell as an abundant fortune and ample, titular distinctions. 
His life was also happy, for he had jileasurc in his work, 
he loved and was loved by his w ife and children ; he had 
a strong constitution, and retained his bodily ami menial 
jiowors to the last; his faith in the religion of liis youth 
was unshaken to the end ; and he lived tbroughout liis long 
life with the consciousness of rectitude. (k. f.) 

Selenchinsk, Old and New, two towns 

of East Siberia, in the province of Transbaikalia, on 
opjxisite banks of the Selenga. Tlio latter, on the left 
bank, is a district town, but both are small ; formerly 
important centres of trade with (Jhina, they lost their 
imiKirtance with the growth of Kiakhta. A colony ol 
English missionaries is close by. It was here tJial the 
Treaty of 1688 was concluded by Russia with the Mongol 
princes, who swore allegiance to their norlhein neigh- 
bour. The j'KipulatioTi of the district town in 1897 was 
1076. 

Solkirk, a royal and jiarliamcntary burgh (Border 
group) and the county town of Selkirkshire, Scotland, on 
the river Ettrick, 37 miles south-south-east of Edinburgli 
by rail. There arc fourteen woollen factorie.s: also, 
engineering and millwright works. Modern erections in- 
clude a United Free (dmrc.h, a public hall, and a free 
library. Population (1891), 6397 ; (1901), 5<0J. 
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work in New Zealand. He was apix)inted in 1893, and 
until his death, 12th February 1898, he employed such 
strength as remained to him in inspiring the undergraduates 
committed to his care with the 8]>irit of unseltish heroism 
which ha<l characterized his life. (j. ^* •) 

SomaphorOf a town, South Australia, in the 
county of Adelaide, 9J miles by rail from the town of 
Adelaide. It is one of the chief watering-places of the 
state, with a pier 1800 feet long. Its ix)pulation is about 
8000. 

Soinondria (Servian, Srtiederevo), an im^Kirtant 
commercial town in the kingdom of Servia, on the 
Daiiul>e, lietween Belgrade and the Danubian Cataracts. 
It is Ixjlieved to stand on the site of the Koman settlement 
Mons aureuHf and there is a tradition that its famous 
vineyards — supplying Budaj)est and Vienna with some of 
the finest table grajies — wore planted by the Homan 
Emiieror Probus in the 3rd century of the Christian era. 
At the etvstern end of the town, close to the river, there is 
a picturesque triangular castle with 24 square towers, built 
by the Servian Prince Oyuragy Brankovich in 1430, on 
the model of the Constantinople w’^alls of that time. 
Semendria was the residence of that Servian ruler and the 
capital of Servia from 1430 to 1459. Tt is the seat of 
the district prefecture and a tribunal, and has a garrison 
of regular troops. Besides the sjiecnal exj)ort of grapes 
and win to wine, a great i>art of the Servian export of pigs, 
and almost all the ex|3ort of cereals, passes through 
Semendria. Since 1886 the town has l)een connected 
with the Belgrade - Nish Railway by a branch line. 
Population (1900), 6912. 

SonflOnOVka, or Semionovka, a town of Russia, 
in the government of Chernigov, 11 miles by rail from 
Cornel. Its industries comprise manufactures of leather, 
sheepskins, boots, jiottery, and oil, and it is a centre for 
trade in bristles, and for ^xidlars ; it also has several fairs 
of local iiiqKjrtanco. Poimlation (1897), 15,125. 

SomipAlfttinski a yn’ovince of Russian Central 
Asia lielonging to the Gcneral-Covernorship of the Stejqies, 
boundiHl on the N. and N.E. by Tomsk, on the S.E. and 
E. by the Chinese yirovince of Chuguchak, on the S. by the 
Russian i)rovinces Syr-Daria and Semiryechensk, and on the 
\V. by Akmolinsk. Its area is 184,631 scjuare miles, and in 
1897 its domiciled population was 685,197 (688,639 accord- 
ing to other reports), of whom 320,358 w^ere women, and 
55,093 lived in towns. Only 6 jier cent, of the ys^^mlation 
was settled, the remainder, clxieily Kirghiz, being nomads. 
555,259 wore Mussulmans and 65,718 belonged to the 
Russian Orthodox Church. The province is divided into 
5 districts, the chief towns of which are : Semipalatinsk 
(26,353), Pavlodar (7730), Koklxokty (2908), Karkaraliusk 
(4455), and Ust Kamenogorsk (8958). The standard of 
education is low; in 1895 there were only 100 primary 
stihools, attended by 3115 boys and 675 girls, and two 
gymmisia, one for boys (57), and one for girls (182). 
The Kirghiz have their own schools, which they are 
very eager to found, and for which they collect their 
own funds. Agriculture is the chief occupation of the 
Russians and of yiart of the Kirghiz. It is imjKxssible 
to carry it on without irrigation ; but it is nevertheless 
widely spread, and tlie average yield in the years 1895 
to 1899 w'as: rye 72,800 cwt., wheat 1,237,800 ewt, 
oats 408,300 cwt., barley 41,400 cwt., millet 159,500 
cwt., and jxxtatoes alxout 100,000 cwt. Flax and hemp 
are also grown, and melons are cultivated in fields; 
tobacco is wudely grown. Cattle-breeding is the chief 
pursuit of the Kirghiz, and there were in 1895, 549,840 
horses, 291,400 horned cattle, 1,700,000 sheep, and 


61,600 camels. Bee culture is widely spread, especially 
among the Cossacks, and more than 15,000 l^hives 
wore registered in 1895. Fishing, which is carried on on 
Lakes Zaisan, Balkhash, and others, as also on the Black 
Irtysh, is of considerable importance. Gold is extracted, 
to the amount of 464 kilogrammes per annum, by nearly 
4500 workers ; also silver (896 kilogrammes), copper (850 
cwt), salt (42,000 tons) from the salt lakes, and coal (1500 
tons in 1897), which has only begun to be extracted. 
There are two iron -works, but industry remains in its 
infancy, and the only other industrial establishments of 
any size are a large steam Hour-mill and a distillery ; the 
annual aggregate return of all factories is only £33,000. 
A considerable amount of trade is carried on, however, 
within the province, in which twenty fairs are held every 
year. The trade with China is chiefly in cattle, hides, 
wool, and felt, imported; and cottons and other manu- 
factured goods, exported. 

8emipa.la.tinskp the capital of the above 
province, on the right bank of the Irtysh, and on the 
highway from Central Asia to Omsk, 481 miles south- 
east of that city. It carries on a considerable trade, 
especially with the Kirghiz, and has one flour-mill, one 
distillery, and several tanneries. It has also a library and 
museum, two gymnasia, for boys and girls, and schools 
for the Kirghiz. Steamers ply on the Irtysh to Omsk 
and Lake Zaisan. Population (1881), 17,820; (1897), 
26,353. 

Soinlry^^h^l^^kg a province of Russian Turke- 
stan, bounded on the N. by Semij)alatinsk, on the E. and S. 
by the Chinese provinces of Chuguchak, Kulja, Aksii, and 
Kashgar, and on the W. by the Russian provinces of Fer- 
gana, Syr-Daria, and Akmolinsk, with an area of 152,280 
square miles. Its climate is thoroughly continental. In 
the Balkhash Step|) 0 H the winter is very cold; the lake 
freezes every year, and the thermometer falls to 13“ F. 
In the Alakul Stepj^s the winds blow away the snow. 
The passage from winter to spring is very rapid, and the 
prairies are rapidly covered with vegetation, which, how- 
ever, is soon dried up by the sun. The average tem|xera- 
tures are : at Vycrnyi (2430 feet high), for the year 46“ F., 
for January 17“, for July 74“ ; at Prjevalsk (altitude 
5800 feet), for the year 44“, for January 23“, for July 63“; 
still higher in the mountains, at Naryii (altitude 6640 
feet) the average tem^xeratures are only, for the year 37'", 
for January 1“, for July 64“. The yearly rainfall at these 
three jJaces is 21*6, 16*0, and 11*8 inches resixectively. 
The ] copulation, which was estimated at 671,880 in 1891, 
in 1897 was found to Ixj 990,107 (domiciled only), of 
whom 458,744 were women, and 59,659 lived in towns. 
Kirghiz formed 76 jeer cent, of the icopulation, Taranchis 
7 jjer cent., Russians 14 jeer cent., and Dungans most of 
the remainder. Of the Russians, 26,500 were Cossacks, 
about 15,000 were numlxJi’ed in the military forces serving 
in the province, and 53,110 were peasants and artisans in 
towns. The province is divided into 6 districts, the chief 
towns of which ai*c : Vyernyi, capital of the province 
(22,982), Jarkent (16,372), Kopal (2842), Pishpek 
(6622), Prjevalsk (7987), which has superseded Tokmak, 
and Sergiopol (1044). The standard of education is 
low; in 1899 there were only 82 primary schools, 
attended by 8817 boys and 2473 girls. The chief occupa- 
tion of the Russians, the Taranchis, and the Dungans, and 
partly also of the Kirghiz, is agriculture. In an average 
year the crops yield about 137,500 cwt. of wheat, 
47,500 cwt. of barley, 103,750 cwt. of oats, 61,250 
cwt. of millet, 3075 cw’t. of rice, and 5250 cwt. of 
I)Otatoes — supply which more than satisfies the needs 
of the population. A variety of oil-bearing plants and 
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green fodder, as also hemp, flax, poppies, <fec., are 
grown. Cattle-breeding is very extensively carried on 
by the Kirghiz, there being in 1899, 755,000 horses, 

425.000 horned cattle, 4,274,000 sheep, 100,000 camels, 

282.000 goats, and 15,000 pigs. Orchards and fruit 
gardens are well develoj)ed; the Crown maintains two 
model gardens. Bee culture' is also widely spread, 
nearly 6700 cwt. of honey being obtained every year. 
Hunting in the mountains still retains its imyiortance. 
The factories consist of a few flour -mills, distilleries, 
tanneries, and tobacco works; but a great variety of 
domestic trades, including carpet-weaving and the making 
of felt goods, saddlery, and iron goods, are carried on, 
both among the settled inhabitants and the nomacl 
Kirghiz. Exports to China are valued at about 2,600,000 
roubles annually, imi)orts at a little over 1,000,000 
roubles. 

Semmelweis^ Iflfnatius Philippus 

(1818-1865), Hungarian physician, was born at Buda 
17th July 1818, and was educated at the universities of 
Pest and Vienna. At first he intended to study law, but 
soon abandoned it for medicine ; and such was his promise 
that, oven as an undergraduate, he attracted the attention 
of men like Skoda and Ilokitansky. He graduated M.D. 
at Vienna 4th April 1844, and in the following June was 
appointed assistant professor in the materiiity department, 
under Professor Klein. In Klein^s time the deaths in 
this department Ijecame portentous, the ratio l)eing rarely 
under 5 *03 and sometimes exceeding 7 *45 ])or cent. Botwtxiii 
October 1841 and May 1843, of 5139 parturient women 
829 died; giving the terrible death-rate of 16 percent., 
not counting those of patients transferred to other 
wards. It was observed that this rate of mortality pre- 
vailed in the students’ clinic; in the midwives’ clinic 
it ruled much lower. Mothers, finding themselves in that 
dreaded quarter, wouhi fall on their knees and ]>ray to 1)C 
allowed to return to their homes. Profoundly moved by 
l)ity and sorrow, Semmelweiss found no satisfactory ex- 
[Janations in such causes as overcrowding, fear, mysterious 
atmospherii! influences, or even contaminated wards; yet 
that the cause lay in some local conditions he felt (!er- 
tain. The ])atients would die in rows, others esca]iing ; 
and women delivered before arrival, or prematurely, would 
escape. At last, he tells us, the death of a colleague from 
a dissection wound “unveiled to iny mind an identity” 
with the fatal pucriHjral cases. The students often came 
to the lying-in wards from the dissecting-room, their 
liands cleansed with soiip and water only. In May 1 847 
Semmelweiss prescribed ablutions with chlorinated lime 
water: in that month the mortality stood at 12*24 jier 
cent. ; Ixsfore the end of the year it had fallen to 3*04, 
and in the second year to 1*27; thus even surpassing 
the results in the mid wives’ clinic. Skoda and other 
eminent physicians were convinced by these results (Zeit~ 
mlvnfi d. k. k. Gesellscha/t Aerzts in Wien^ J. \i. B, i. 
p. 107). Klein, however, apparently blinded by jealousy 
and vanity, supported by other reactionary teachers, and 
aided by the disasters which then befell the Hungarian 
nation, drove Semmelweiss from Vienna, and silenced 
him. Fortunately, at Pest Semmelweiss was aj^fKiinted 
obstetric physician in the maternity department, then as 
terribly afflicted as Klein’s clinic had been ; and during 
his six years’ tenure of office ho succeeded, by antiseptic 
methods, in reducing the mortality to 0*85 [ler cent. 
Semmelweiss was slow and reluctant as an author, or no 
doubt his opinions would have obtained an earlier vogue ; 
moreover, he vras not only tender-hearted but also irascible, 
impatient, and tactless. Thus it cannot be said that the 
stupidity or malignity of his op]X)nents was wholly to blame 
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for the tragical issue of the conflict which brought this 
man of genius within the gates of an asylum 20th J uly 
1866. Strange to say, he brought with him into this 
retreat a dissection wound of the right hand ; and on the 
17th of the following August he died of the very disetiso 
for the relief of which he had sacrificed health, fortune, 
and even life itself. For the relations in the order of 
discovery of Semmelweiss to Lister tlie reader is referred 
to the article on Lister (vol. xxx.). A brief biography 
of Semmelweiss by Dr Duka was published at Hertford 
(Austin and Sons) in 1892. (r. c*. a.) 

SOfiaAr* S(iC Sudan : An(jlo-E{iyjitla.n, 

SenOCft FftllSf a village of Seneca county, New 
York, U.S.A. It is situated in 42'" 55' N. and 76" 45' W., 
on the river Seneca, and the New York Central and 
ITinlson lUver and the Lehigh Valley railways, at an 
altitude of 463 feet. Tlu^ falls in the riviT, from which 
the village derives its name, arc? 50 feet in height and 
furnish amide watc?r-power, which has lKit?n put to use in 
the manufacture of w^oollen goods, machinery, and other 
articles. Population (1890), 6116; (1900), 6519, of 
whom 801 Avere foreign-lx)rn. 

SonOSfftli a river of West Africa, entering the 
Atlantic in 16“ N. aftcir a course of about 1000 miles. 
Explorations have improved our knowledge of the source- 
region of the river, showing that the Bafing, its chief 
upi)cr branch, rises in 10“ 28' N., 12“ 5' W., and is 
joined in about 11" 10' N. by the Tone, formerly supj)oscd 
to he the lieadstreani of the Faleme. A little south of 12’ 
the? Bafing is a large stream 250 yards wick*, and is here 
separated from the sources of the Faltune by a line of hills 
2600 feet high, which send to the latter river four inij»ortant 
streams risijig in about 12“ N. The rise of the Lower 
Senegal is due to the rains in this source-region, the flood 
w’ator passing down the Faleme more cpiickly than down 
the Bating owing to its shorter (‘oiirsc. From July to 
()c!tolau* the level of the Senegal shows a series of fluctua- 
tions, with, however, a general increase till the? end of 
August or beginning of Se])tembeT, when the maximum 
ocrcurs. Boats drawing from 1 foot to 2 feet 6 inchc\s 
can ascend to Kayes from the iKjgiiming of June to the? 
middle of November ; steamers drawing 4 fei‘t 3 inches, 
from July to ()ctol)er inclusive ; and ocean steamers, 
lightened so as to draw 11-13 feet, during August and 
»St?pUunl)er. 

8ene(fSil| a French colony in West Africa, situated 
lictween the Gambia on llu; S., the Fiench Sudan on tin? 
K., and the Sahara on the N. It covtTs about 80,000 
s(|uan:5 miles and presents no ]jroniinent orographic feature. 
The coast is low and bordered with sandhills. The only 
imiK)rtant river is the Senegal, which is formed by the 
confluence at Bafulaln? of tlie Baling and the Bakhu, tlu* 
former rising in Futa Jalloii, belonging to French Guinea, 
and the latter in Fri'iich Sudan. It jiassos, wdthin the 
government of Senegal, the t<jwn.s of Bakel, Matain, Sahle, 
Podor, and St Louis ; near Bakel it receives the I^'aleme, 
which flows from south to nf)rth. 

Senegal is placed under the immediate ..uthority of the 
governor-general of West Africa, ainl comprises: (1) four 
communes with full communal pow’ers (St Louis, J )akar, 
Goree, and Rufisque), containing a pojiulation of about 
39,000 ; (2) nine circles, or territorhw administered dirirtly, 
with a population of 61,000; (3) twenty- two countries on the 
middle and lower river, un(h*r the immediate prf)tectoral(‘ 
of France, with about a million inhahitants ; (i) autonoin- 
ous countries north of tlu? Senegal, under the j>olitical 
protectorate (the Moorisli tril)(‘s Trar/a, Brakna, and 
Duaish), with a population of 80,000. T<> these districts 

have to be added the western portion of the Sudan, now in 
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administrative connexion with Senegal, which has an area 
of about 120,000 square miles and a population exceeding 
2,000,000. Senegal ijroduces, alcove all, oil-seeds, castor, 
earth-nut, sesame, and cocoa-nut. The earth-nut, since 
1888, has yielded about 30,000 tons a year. Millet, maize, 
and rice occupy about two-thirds of the cultivated land. 
On tlie Lower Senegal there are a model farm and a nursery. 
Worthy of mention among the products of the country are 
acacia gum, whicJi the Moors gather in the northern region ; 
the kola-nut; and esijecially caoutchouc, which is collected 
in increasing quantities (350 tons in 1898) in the outlying 
distri(!t of Casaniance, which projects between Portuguese 
(JuiiKia and Ihitish Gambia. The herds tend to increase: 
in 1898 there were about 90,000 cattle, 50,000 sheoj), 
40,000 goats, .3000 camels, besides asses and horses. 
Gold, iron, quicksilver, and cojqKjr are found. Industry 
is riot organized, but the natives carry on weaving, pottery, 
brickmaking, and the manufacture of trinkets. The 
total trade, which in 1882 amounted to the value of 
£1,920,000 sterling, and in 1889 to £2,400,000, had 
fallen in 1808 to £1,840,000, but by the year 1900 had 
increased to £3,182,000. The imports from France 
consisted of tissues and clothing (£120,000), rice 
(£70,000), wines (£74,000), implements, sugar, hides, 
and toys ; the ex^iorts to France were chiefly earth- 
nuts (£340,000), gums (£100,000), caoutchouc, and 
feathers. The vessels entered and cleared, with cargo only, 
at Dakar, ilufis([ue, and Goree, exceed 100,000 tons 
annually. Dakar is fortitied and classed among the 
8Upj)orts of the French navy. Goreti is also fm-tified. 
Goin in unication along the coast from Dakar to 8t Louis 
(100 miles) is by a railway constructed between 1882 and 
1885. Inland, there is a river service from 8t Louis to 
J^odor (3 days), extended in the rainy season rxs far as 
Kayar in the 8udan (6 days). Dakar is in regular com- 
munication with Marseilles (10 days) and Bordeaux 
(8 days). The chief towns in French Senegal are : St 
Louis, the cairital, with 20,173 inhabitants, Bakcl (3000), 
Dakar (1200), Goree (2000), and Ilufisqno (8000). 

Senokail. See OiiA.NGE IIiveu Colony. 
SenendiJ. See Kukdlstan. 

SsnUSSia — Mohammad Kl-Mahdi (l)orn in the Cyren- 
aica 1847, died in Kanern near Lake Chad 1902), s<ui 
of Es-Seyyi<l Mohammad Es-Senussi, w'as a t»ious Moslem 
shoikli of North Africa, wliose career has biieii rendered 
eapeiually remarkable owing to the exaggerated importance 
attached to his spiritual and secular influence by certain 
French writers of the |)ast generation. At one time it 
used to be seriously stated that he flourished as a veiled 
and awful Moslem pontiff away in the craggy fortress of 
Siwri, in the oasis of Jupiter Ammon; that he was at the 
head of a large army, and possessed arsenals filled with 
unlimited supplies of modern guns and ammunition ; that 
his emissaries, with their secret passwords of the “ llose,” 
were intriguing throughout Turkey as well as in India; 
and that the day might come when, declaring himself the 
true Mahdi, or forerunner guided by Allah, he might raise 
all North Africa against Christianity. These legends of 
phantom armies, arsenals, and emissaries have come to 
nought, and there is no proof of gigantic combinations of 
Islam under his leadership against Great Britain or France. 
His father, Seyyid Mohammad, of Oran, escaping from 
the French during the war in Algeria, went to Mecca, and 
eventually settled in the province of Benghazi, where he 
built his white hermitage, the Zdwia Baidd. Here, in 
1847, a sou was born, whom he called El-Mahdi (t.^., “He 
who is led by Allah ”), a name not uncommon among the 
Arabs of North Africa, held both by individuals and 
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families, and meaning nothing more than many names 
from the Old Testament which are bestowed on Christian 
children. In 1853 Seyyid removed to Jaghbub (a small 
oasis some 30 miles west of the Egyptian town of Siwa), 
where he died in 1857, leaving the young Mahdi to the 
care of his friends, Amran, Beefl, and others. The 
peculiarity of the jxrsition lay in this : throughout Islam, 
in every town may be found a Shereef or noble, a Seyyid 
or lord, claiming descent from the Prophet and recognized 
as a local leader of society. Scniissi El-Mahdi in the 
desert had no followers; greater lords than he lived in 
Algeria, and even in Benghazi itself he was of small account. 
His spiritual influence was, therefore, confined to the camel- 
men of the caravans across the Sahara, who slowly spread 
his reputation for quietism and holiness along the string 
of oases, Ojila-Jalo, Kufra, Borku, into Wadai and Kancm, 
and continued his work as a reviver of Islam in the central 
Sudan states. For more than forty years ho lived in 
seclusion at Jaghbub, loyal to the sultan and keeping free 
from intrigues ; but in 1889 he was visited by the piisha of 
Benghazi at the head of some troops, an incident which 
showed Senassi that he was no longer safe from intrusion. 
In 1894 he abandoned North Africa and removed to 
Borku, and thence to Wadai, where lie was welcomed with 
veneration. The great fact which stands to the credit of 
Senussi is connected with Wadai, when, in 1888, he urged 
its sultan to opjiose the march westwards of the Mahdi 's 
followers from Khartum. He himself scornfully rtyecUid 
the Mahdi’s overtures, showing the same nobility and 
sound statesmanship as his fellow shereefs, Abu Fatma 
and Mirghani, in t lu^ eastern Sudan. Whatever was seriously 
known of Senussi was to his advantage ; and just as Wah- 
habi-ism implies aggressive fanaticism, so does Stuiussi’s 
name suggest a poli(*y of pciacc?, quietism, and loyalty to 
constituted authority. Thus, if during the last years of his 
life he may have enjoyed any slight influence over tlie wild 
negro races beyond the Sahara, that influence was for 
good, in the form of i>iety and wise counsel. In ]ilgyi)t he 
had no followers, nor was there ever a question of his 
intriguing against the British occupation. In like manner, 
it is important to understand that the so-called sect of 
Senussiyeh, if genuine disci jdes of Senussi, can in no way 
be hostile to any civilizing mission of trade and jrrosjierity 
in Nigeria. Senussi was the victim of much slander 
during his lifetime; and it may be discovered later, 
w^hen falsehood and exaggeration shall have ceased, that 
he really tried to live up to his birth-name of El-Mahdi, 
the servant of Allah, by leaving the savage Beduin and 
Sudanese, among whom his lot was thrown, a little better 
for his presence among them. (d. a. c.) 

SOOnip a town and district of British India, in the 
Jubbulpore division of the Central Provinces. The town 
is 2043 feet alrove the sea, half-way on tlie road between 
Nagpur and Jubbulpore. Population (1891), 11,976. 
The district of Skoni is part of the Satpura tableland, 
containing the headwaters of the Wainganga. It is still 
largely covered with forest, and 42 per cent.’ of the in- 
habitants belong to aboriginal tribes. Area, 3198 square 
miles. Population (1891), 370,767; (1901), 327,217, 
showing a decrease of 12 per cent., due to the effects of 
famine. The density in 1901 was 102 persons to the 
square mile. The laud revenue is Rs. 1,64,000, the inci- 
dence of assessment being less than two annas per acre ; 
cultivated area (1897-98), 574,339 acres, of which 19,268 
were irrigated from tanks ; number of police, 285 ; boys at 
school (1896-97), 3489, being 12 ’5 per cent, of the male 
population of school-going age; death-rate (1897), 65*92 
per thousand. The principal crops are wheat, rice, millet, 
pulse, and oil-seeds. 
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There is anotlior town called Seoni in the Central 
Provinces, a railway station in Hoshangabad district, 
situated in 22" 28' N. and 77" 29' N. Population 
(1891), 6779. 

Sepslszent^orffy, a corporate town of south- 
eastern Hungary, chief place of the county of Haromszek, 
20 miles from Brassd, with 5753 inhabitants in 1891, and 
7131 in 1901. It has a normal school, a Calvinist iipjior 
gymnasium, a female industrial school, a “ Sztjkcly ” 
national museum, an orphanage and asylum, a textile 
factory, &c. In its vicinity are many medicinal baths, 
the most important l)eing that of Elopatak. 

SorftinUfi a town of Belgium, in the province, and 5 
miles south-west of the city, of Liege by rail. It has 
aci^uired a Euroi)ean rejmtation on acjcount of its vast iron- 
works (Society Cockorill) and manufa<jtories, in which 
more than 10,000 hands are emidoyed I’opulation 
(1890), 33,495; (1900), 37,845. 

SoraJeVOf or Bosnia Skuai, the capital of the 
province of Bosnia, in Austria-Hungary, and the s(;at of a 
Iloraan Catholic bishopric, situated in a narrow valley — 
closed on the oast by a semicircle of rugged hills -on the 
river Miliatchka, and on the Bosnia llaihvay, 167 miles 
south of BoHnis(jh-Brod and 1 1 1 north-north-east of 
Metkovic. A great part of the town has been rebuilt 
in the Eurojiean fashion, ami extensive drainage works 
have been carried out. A telephone service was intrcKlnced 
in 1899. The chief imblic buildings are the Husref Bey 
mosque, dating from the 16th century; the Catholic 
cathedral (1889) ; the konak^ or official residence of the 
governor; the towui-hall (1895); the or market- 

hall ; the museum, containing si)ecially fine antiipiarian 
and natural history (collections ; tlie (!astle, on a rocky 
eminonco commanding a magriifi(!ent view of the town and 
neighbourhood ; the Homan Catholic seminary ; the school- 
masters^ college ; the liospital ; and the ** association ” 
buildings (1898), ■with a large hall for jniblic entertain- 
ments. The town is famous for its native industries in 
metals. There are also large lotteries, and silk-weaving is 
carried on. A brew’ery prodimes about 900,000 gallons 
annually. The Government tobacco factory has a large 
output, and employs over 2000 \vork]:>eoi)le. At the 
mineral baths of Ilidze, near the town, a liydropathic 
establishment was opened in 1899. Population (1885), 
26,268; (1895), 37,713. 

Seram puti a town of British India, in the Hooghly 
district of Bengal, on the right bank of the river Hooglily, 
opposite Barrackpur ; station on the East Indian Railway, 
12 miles from Howrah. Pojnilation (1881), 25,559; 
(1891), 35,952. Formerly a Danish settlement, it was 
sold to the British in 1 845. It was the home of the Baptist 
mission founded by Carey. A jute mill, with 354 looms 
and 7260 spindles, enqdoys 2700 hands. PajK'r is manu- 
factured. There is a public library. The famous P>ai»tist 
mission press has been transferred to Calcutta, but a 
training college is still maintained by the mission. 

SorapiOll. See Sagkamentary of Skuapion. 

Sordobsk^ a district town of Russia, in the govern- 
ment, and 129 miles north-west of the town, of Saratoff, on 
a branch of the railway from Ryazan to the Urals. It has 
trade in grain and flour, of both of wdiicli over 32,000 tons 
are exported every year. Population (1897), 12,721. 

Soran&i a town of Chile, capital of the province of 
Coquimbo and of the department of Serena, 9 miles east- 
north-east of Coquimbo, on the Pacific. Population 
(estimated), 17,230. It has a court of appeal, with juris- 
diction in the provinces of Atacama and Coquimbo, and 
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is the residence of a bishop. It has a lai-ge hospital, an 
orphan asylum, lazaretto, and poorhouse. 

84 reSy Sekroh, or SiKos, chief town of a sanjak in 
the vilayet of Macedonia, Jiluroi)ean Turkey, situated on 
Lake Talhino, an expansion of the Htrouma, in one of the 
most fertile districts of the (unpire, 43 miles nortli-cast of 
Salonica. It consists of the old town, Yaroch^ situated at 
the foot and on the sIoihj of the liill crowned by the old 
castle, and of the new town built in the ]i:uroi>ean fashion 
on the plain, and forming the commercial centre. The town 
is the main entrepot of the Turkish cotton trade, and has 
also manufactures of clot1\ and carjiets. There is a large 
trade in rice and cereals, and the other exports include 
tobacco and hides. Pojmlation, 30,000, of whom about 
half arc Bulgarians (one-third of them being Mussulmans), 
nearly one-fourth Greeks, alKUit onc-sc^■onth Shirks, and 
the remainder Jews. 

Sergfhinsky Upper and Lower, two towns 
of East Russia, in the government of Penn, 43 miles west- 
south-west (3f Ekaterinburg. They are noted for their 
im|)ortant iron-works, which deal with tlii^ ])roducti«)n of 
as iHtany as eighteen mines. Uj'Per Seroiitnsk, which 
had a iK>pulation of 8000 in 1897, yields annually over 
8050 tons of pig iron and 12,100 tons of steel. liOW ER 
Sergiiinsk, with 14,000 inhabitants, yields about 7250 
tons of i»ig iron and 11,500 tons of steel. The latter is 
well built, has a monument to Al(‘xander TL, and is well 
])rovided with siijools. Mineral waters (suljJiurons) are 
found close by. 

Serf ipO| a state of Brazil, for tlu' most part situated 
between 9" 5' and 11" 28' S. and 3G‘' 17' and 38 * 7' W. 
Area, 1 5,000 scjuarc miles. Population in 1872, 176,243, 
and ill 1890, 401,307 ; but in J900 it was estimated at 
less than 400,000, of whom thnse-fourths w’ere negr(H‘s and 
half-ejistes. Euro]»eans numbered (mly 500 to 0()0. The 
cajiita^ Aracnvjii, has 20,000 inhabitants (1900). Amongst 
otluT town.' are Estaneia, Ttaliaiana, Lagarto, Jjarang(*iras, 
Maroim, »S. Christovao, C-a])ella. Sugar, cotton, manioc, 
maize, bdiaeco, beans, and indiarubber are thii cro]»s chiefly 
grown. The ex]»orts (two- thirds sugar) were vahi(‘d at 
£4.54,000 in 1900, and llie ini]»()rts (by sea) at £353,000. 
There is a railway extending north from Aracajii as far as 
Capella, and wt‘st as far as Simao Diaz. 

Serpa Pinto, Alexandre Alberto de 

la Rocha (is-ie ), T^ortuguese I'Xplorei*, was horn 

at the castle of Pohthras, on the J)c>iiro, lOtli April 1846. 
After accompinying liis fathiT to America, lie was s(mt in 
1858 to the military school at Lisbon. Entering the army 
in 1864, he served in the colony of Mozambique, and being 
promoted major was given the command of an im]>ortant 
exjxjdition into South Africa. Starting from Pjcnguela on 
the 12th NovemlxT 1877, Ih^ (*x])lorcd the basins of the 
Kwando and Zambcjsi, and followed the latti^r river to 
Victcjria Falls, and then wi‘nt southwards to Shosliong, 
Prebu’ia, and Durban, 1879. He was thus the tonrtli 
explorer who traversed the African contiis'iit from wrst 
to east, and w^as rew^ardcid in 1881 with tln^ l*arg<? gold 
medal of the Geographical Socit'ty of Paris. The account 
of his travels ap|K'ared in Eiigli.sh under the title //o/c 
1 CrOHfted Africa, 2 vols., London, 1881. In 1881 he 
attempted, with less success, tin; exjiloration (»f the regions 
between the Mozambique^ and laikc Nya.sa. Apjwunlcd 
governor of Mozambiqiwi in 1889, In^ cnd(‘avoiir(‘d to bring 
the Matabele territory under the jurisdiction of Portugal, 
but his Government, flndiiig that it could not .snjqiort his 
pretensions against the v(*to of Great Britain, yiiidcd to th(i 
ultimatum of 12th January 1890, and recalled him. 
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8«rrano y DomInffuMb Francisco, 

DUKE DE LA ToRRE AND COUNT OF »SaN AnTONIO 
(1810-1885), Spanish marshal and statesman, was born 
in the island of Leon at Cadiz 17th December 1810. 
His father was a general officer and a Liberal. Serrano 
liegan his studies at Vergara in the Basque provinces, 
liecAme a (aidet in 1822, cornet in 1833 in the lancers of 
Sagunto, imssed into the carabineers in 1829, and when 
the Carlist agitation liegan in 1833 he exchanged into the 
cuirassiers. He formed part of the escort which accom- 
j>anied Don Carlos, the first iiretendcr and brother of 
Ferdinand VII., to the frontier of Portugal. As aide-de- 
cami> of Esikjz y Mina, then under tlie orders of Cenerals 
C^)r(loba and Espartcro, in the armies of Queen Isabella, 
Serrano U)ok such an active part in the Carlist war from 
1834 to 1839 that he rose from the rank of captain to 
that of brigadier-general. His services obtained for him 
the Cross of San Fernando and many medals. In 1839 he 
was elecUsd a member of Cortes for the iirst time by Malaga, 
and in 1840 he was madts a general of division and com- 
mander of the district of Valencia, which he relinquished 
to take his seat in congress. From that day Herrano 
liecamc one of the chief military ]»oliticians of Hpain. In 
1841 he heliKid Espartero to overthrow the regency of 
Queen Christina; in 1843 at Barcelona he made a pro- 
vunrifunknfo against Esjiartero ; he became minister of 
war in the Lopez Cabinet, which convoked the Cortes that 
declared Queen Tsalxilla of age at fifteen, served in the same 
cajiacity in an Olozjiga cabinet, sulked as long as the 
Moderados were in office, was made a senator in 1845, 
eajitain "general of Cranada in 1848, and from 1848 to 1853 
lived (piite ajiart from politics on his Andalusian estates or 
travelling abroad. Tb* assisted Marshal O’Donnell in the 
military movements of 1854 and 1856, and was his staunch 
follower for twolv(3 years. O’Donnell made him inarslml 
in 1856 and cajitain-general of Chiba from 1859 to 1862; 
and Serrano not only governed that island with success, 
and did good service in the war in Santo Domingo, but 
he was the first viceroy who advocated political and 
financial reforms in the colony. On his return to Stiain, 
he was made dukt; de la Torre, grandee of the first-class, and 
minister of foreign affairs by O’Donnell, Sermno gallantly 
expensed his life to help O’Donnell ipiell the formidable 
insurrection of 22nd June 1866 at Madrid, and was re- 
warded with the Oolden Fleece. At the death of O’Donnell, 
he l>ecame the clii<3f of the Union Liberal, and as president 
of the senati! he assisted liios Rosas to draw up a jietition 
to Queen Isabella against her Moderado miiiisters, for 
which lioth wore exiled. N othing daunted, Serrano Ix'gaii to 
conspire with the duke of Montpensicr, Prim, and Sagasta ; 
and on 7th July 1868 Coiizalez Bravo had Serrano and 
other generals arrested and taken tt) the Canary Isles, 
Then; Serrano remained until Admiral Topete sent a 
steamer to bring him to C^adiz on 18th Septemlier of the 
same year. On landing he signed the manifesto of the 
revolution Avith Prim, To|M?te, Sagasta, Martos, and others, 
and acceyitod the command of the revolutionary army, 
with which he rouUul the troo])s of Queen Isalxdla under 
thui orders of the marquis of Novaliches at the brhlge of 
Alcolea. The queen lied to France, and Serrano, having 
entered Madrid, formed a Provisional GovtTniiu'iit, con- 
voked the Cortes Const ituyentes in February 1869, and 
Wiis appointed successively ]>resident of the executive and 
regent. He acted very inq)artially as a ruler, respecting 
the lilierty of action of the Cortes and cabinets, and bowing 
to their sidection of Amadeus of Savoy, though he would 
have preferred Mont|)cnsier. As soon as Amadeus reached 
Madrid, after the dejith of I^ini, Serrano consented to 
form a coalition Cabinet, but it kef it together only a few 
months. Serrano resigned, and took the command of the 
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Italian king’s army against the Carlists in North Spain. 
He tried to form one more cabinet under King Amadeus, 
but again resigned when that monarch declined to give 
his ministers dictatorial powers and sent for Ruiz Zorilla, 
whose mistakes led to the abdication of Amadeus on 11th 
February 1873. Serrano would have nothing to do with 
the federal republic, and even conspired with other generals 
and politicians to overthrow it on 23rd April 1873; but 
having failed, he had to go to France until General 
Pavia, on the eve of his coup d'etat of 3rd January 1874, 
sent for him to take the head of affairs. Serrano assumed 
once more the title of jiresident of the executive; tried 
first a coalition C^abinct, in which Martos and Sagasta soon 
quarrelled, then formed a Cabinet presided over by Sagasta, 
which, however, proved unable to cofie with the military 
and political agitation that brought about the restoration 
of the Bourbons by another pronunciamiento at the end of 
Decemlier 1874. During the eleven months he remained 
in offic(‘. Serrano devoted his attention chiefly to the re- 
organization of finance, the renewal of relations with 
American and Eurofiean powers, and the siqipression of 
revolt. After the Restoration Serrano sjient some time in 
France, returned to Madrid in 1876, attended f>alace 
recefitions, took his seat as a marshal in the senate, 
coquetted a little with Sagasta in 1881, and finally gave 
his ofien suf>f>ort to the formation of a dynastic Left with a 
democrati(j f programme defended by his own nephew. General 
LojKiz Dominguez. lie died in Madrid 26th Novemlicr 
1885, twenty-four hours after Alphonso XII. (a. e. h.) 

Sorviftf an indefiendent kingdom in the Balkan 
Peninsula, lying between Austria - Hungary on the N. 
(from Avhich enqiiit) it is divided by the rivers Sava and 
l)anul)e), the Turkish province Kossovo and a jiart of 
Mai^edonia on the S., Bosnia on the W., and Bulgaria 
on the E. Previous to tlio Treaty of Berlin (1878) it 
was an autonomous ]irincipality, vassal to the sultan of 
Turkey; after that treaty it became an independent 
principality, and was proclaimed a kingdom in 1883. 
According to the measurements and computation of the 
Servian General Staff, the area of Servia is 4,858,940 
liectai'cs (or 18,782 square miles). Of this area, 3,418,768 
hectares, or 70*36 jKjr cent, of the total area, are considered 
as productive, and 1,440,172, or 29*64 jier cent, as unpro- 
ductive. In 1897 there were 1,805,935 hectares under 
actuiil cultivation. The fonists (mostly oak and beech) 
occupied in that year 481,214 hectares. 

Pirpidation , — Ufiicial censuses were taken in the years 
1884, 1890, 1895, and 1900, giving the folloAving results : — 

Male. Female. Total. 

1881 . . . 972,973 928,763 1,901,736 

1890 . . . 1,109,885 1,05*2,076 2,161,961 

1895 . . . 1,186,594 1,125,890 2, .‘11 2, 4 84 

1900 . . . 1,282,625 1,211,145 2,493,770 

At the date last (pioti'd the rural population numbered 
2,035,364, or 81*6 per cent, of the total, and the urban 
j)opulation 458,406, or 18*4 p(.*r cent, of the whole. The 
|>opulation increased from the beginning of 1885 to the 
end of 1900 by 592,034 inhabitants, which gives an annual 
increase of 1*83 per cent. 

TJih iiiniibcr of forcignrrs, or iiihabitaiits belonging to oilier 
nationalities, was foiiild to be 206,017 in 1890 and 229,002 in 1895. 
Their immlier tlierefore increased by 11*6 per (!ent. in the i>«riod 
1890-95. In the last-named year Jcavs iminbered 5048, Germans 
6451, Gypsies 46,212, Kumanians (Wallacliians) 160,187. There 
were then only 14 Englishmen settled in Servia. According to 
religion there were in 1895 : Orthodox (Eastern Church) 2,281,018, 
^fahoinmedaus 14,414, Roman Catholics 10,410, Jews 5102, Pro- 
testants 1002. I’or tlw? jieriod of ten yeara from 1881 to 1890 
(inclusive), for every 1000 inhabitants there were born annually, ou 
an average, 44*10 boys and 43*93 girls. For the same }ioriod 
the nurnlier of deaths among every 1000 iuhabitants was annually, 
on an average, 25*15 mak*.s and 24*89 females, which figures give 
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an average of 50 per 1000 inhabitants. From the year 1885 to 1801 
the average surplus of the births over the deaths was 18 *15 per 1000 
inhabitants. During the tivo years 1893-98 the annual average 
surplus of births over deaths amounted to 16 per 1000. In the 
year 1900 the birth-rate was 42 per 1000, the death-rate 23 '3 ])er 
1000, and the marriage-rate 12*5 per 1000, of the x>opulation. 
Although Servia is one of the most thinly fioxiulated countnes in 
£uro]>ci;, having only 133 inhabitants to the semare mile, the density 
of its population is greater than in the other mlkan States. 

Edmaticm , — Education is free, the teachers and pro- 
fessors l)eing paid either by the municipalities or the 
State. Government gives numerous bursaries to jioor but 
gifted students in the middle and liigher schools, and also 
to young men who have distinguished themselves in the 
higher schools and wish to comjilete their education by 
study at foreign universities. Attendance at elementary 
schools is compulsory for boys and girls from their seventh 
to their twelfth year, but in the villages, with their 
scattered houses and sjjarse pox»ulation, it has btien found 
impossible to insist on the strict execution of the law. In 
1899 there were over 1100 elomontary schools in Servia, 
giving one school to every 2270 inhabitants. Girls and 
boys in the villages go to the same school, but in towns 
they have sejmrate schools. About 85,000 children are 
enrolled at the commencement of evt.‘ry school year, 
llesidcs the elementary schools, there are some 150 middle 
schools, mostly gymnasia with more or loss classical 
instruction. There are also several sxiecial schools: 1 
theological, 2 training schools for teachers, 2 commercial, 
1 agricultural, 1 for viniculture, and 2 for weavers. There 
is an excellent military academy in Belgrade. The highest 
scientific instruction is given in the so-called Velika Shh)la 
(“ the Great School at Belgrade, which is practically a 
university with 463 students in 1899, but only three 
faculties : law, philoso^Jiy, technical sciencic. In 1899 a 
Iloyal Commission was a])))ointed to j)roi)Osii the w*ays and 
indicate the means by which the Belgrade Velika Shkola 
might be transformed into a regular university on the 
German model. At the census of 1895 it was found that 
there wore 268,759 males and 52,463 females who could 
read and write. Deducting the number of children u]) 
to th(5 sixth year from the rest of the population, only 
280*5 men and 58*3 women per 1000 inhabitants could 
read and write. It has found that the jiresent 

system of education furnishes only candidates for em- 
ployment in the State and municiiial s(?rviccs, and barristers 
and solicitors. As the o^jportunity for emiiloymcnt in 
these seiwices is limited, every year a considerable number 
of young men are without occuj»ation; tliercfore the 
Government, since 1897, has been trying to render the 
system of education less classical and more practical. 

Church , — The Servian Church belongs to the group of 
the Eastern Ortbodcix (Greek) (,-hurclu*s, but is otherwise 
independent and self-governing. The highest Church 
authority is the Bishojis’ Council or Synod, pnssided over 
by the Metro}>olitan of Servia. There are altogether five 
<lioceses or bisbojirics : Belgrade, Schabatz, Nish, Zicha, 
and Timok. The Archbishoji of Belgradt; is the Medro- 
liolitan of Servia. There are 48 monasteries in Servia, of 
which Studenitza, built in tlie 13th, and Munassiya, built 
in the 15th century, are by far the most interesting. 

Finance . — Up to the proelairiation of index Ksndence, 
in virtue of the Berlin Treaty (1878), Servian finances 
were in a somowdiat ])rimitive, but, on tlie whole, healthy 
condition. The xirincijml revenues were derived from the 
customs, excise, and a sort of xxill tax. The Government 
required the town and village communities to i)ay into the 
State Treasury 30 dinars jier lieitd of the able-bodied 
citizens living in the community, and the municix)al board 
made rexiartition of the total amount, due to the Govern- 
ment, from its citizens according to their estimated wealth 


or earnings. That system yielded without the slightest diffi- 
culty about £760,000 annually. The State revenue from 
all sources was in 1879 19,780,929 dinars (£791,235), 
while the exx^enditure did not exceed 20,206,410 dinars 
(£808,256). But among the conditions on which the 
Congress of Berlin granted index^endonce and accession 
of territory to Servia, were that slie should construct her 
Xiart of the international railway to Constantinople and to 
Salonica, and x^tiy the Turkish landowners an indemnity 
for the estates which had been taken from tlieni and 
divided among their old tenants. This and the necessity 
of indemnifying the j^eople from whom, during the wars 
with Turkey (1876 and 1878), requisitions had been 
tiikeu and money borrowed, forced the Government to 
enter tlu* Euroxxjau financial markets. Uj) to that time 
(1881) Servia had x^J'^'-ctically no x>^d>lic f(»reigii debt, 
although it ow'ecl Kussia about G million dinars lent 
X>rivately for w*ar i)rex»aration8, and to its own xx^ox»le about 
8 million dinars taken by a forced internal loan for war 
]>urxK)ses. The first x>ublic loans were made in 1881 by 
French banks at 71 j for 5 j>er cent, bomls, and the cx- 
Iienditure had to be immediately increased to 31 million 
dinars. The introduction of new^ taxes and the reorgan- 
ization of the financial administration of the country 
could not keep ]»a(*e with the increase of imblic ex]»cncli- 
ture, chiefly liecause the National Assembly was for some 
time reluctant to re] dace the old system of direct taxalioii 
by a more modern system. When in 1884 the new law 
of taxation wiis ado]>tcd, it failed to realize the ex]>eclation 
of largely increased revenue, because the financial admin- 
istration cfiulcl not be speedily reorganized. 3'he situation 
became so serious that the three x^rincipal banks — the 
Imx>erial Ottoman Bank of Paris, the Berliner JJan<lels- 
Gesellschaft of Berlin, and the Liinderbank of Vienna — 
wliich were financing the Servian loans on the Continental 
markets, tliought it necessary to consult with the Govern- 
ment ulsnit the k*st means to ]dacc the finam'i's on a 
lioaliliy basis. The result of the confcrcn(H‘s (held in 
Carlsbad in Juno 1895) was the adox>tioii of a new scheme 
by which the Government gave to the bondholders ad- 
ditional sccuritk^s and tw'o seats on the Board of Aiiminis- 
tration of Bevenucs, the bondholders at thc^ same time 
accei»iing the new 4 per cent. Unified Bonds in I'.xcliangc 
for their old 5 j)cr cent, bonds. Siiici* this conversion 
o]»eration, the finances havi? rax»idly inqu-oved. 

Very few coimtriuH liave to show a ra}»id inereasr of Stiiic 
cxjMiiulit lire and revenue as Servia <Iiiring the last 20 years of tlie 
lUtli century, as will be sei*u from the following table : — 

is7l. issl. 1 ism. 1 iJMio. I 

£ £ ! .e ! a: ! 

Exiiemliturc . . ' 915.647 [ 2, 1^90,450 ! 2,931,060 i 

I Keveiine . . . 520, 44s 309,785 ^ 2,332,069 | 2,934,340 | 

The king's civil list amounts to £18,000. The expenditure 
on national cdiK'ation nise from £58,. 522 in 1871 to el 83,863 m 
1899. The expenditure on Ihe sanitary servi<!C inercasrd fjom 
£3730 to £63,597 in 1899. The military expenditure mse fiom 
£147,372 in 1871 t«> £800,000 in 1900. The interest on the 
national debt, wliieh in 1881 did not «*xeeed £375, ram, rosr 
gradually every year, until in 1900 it amounted to £808,000. 

On tlie 31st iXecemher 1S99 the National Debt amount <d to a 
total of 420,295,000 dinars (£16, 81 2, 000;, and was .•omp«*sM| of the 
following item.s : — 

Diiiiirs. 

2 per cent. Premium Loan, 1881 . . . 2fMJ.>,000 

Tobacco Lottery bonds, 1888 .... Ib600,t^00 

4 iicr cent. Unified ((yonversion) Loan, 1895 . 3j»l,2."»6,000 

5 ]XT cent. Railway Exjdoitation Loan, 1899 . 30,000,000 

Besides this, the (iovernment <»wes the National Hank oi Servia 
£400,000, which tomjairary loan is to hi‘ repaitl in inslalmenls ol 
1,000,000 dinars a year. 

Defence . — There are modern fortresses, the citadels 

of Belgrade, Srnederevo, Nisli, and Pirot being nie,dia*val 
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constructions. But some strategic i>oints on the Bulgarian 
frontier were between 1889 and 1899 fortified by earth- 
works. Servia’s defensive force coni|>rises the standing 
army and the national army. The former consists of 
60 battalions, divided into 5 divisions, every man between 
20 and 25 being obliged to serve in the barracks for 
2 years (rediieod to 1^ year by law of 1st February 1901). 
Tlie national army consists of two classes : the first class 
is com|»osed of men between 30 and 40 who have served 
in tlie standing army, and the second class is formed of 
men between 10 and 47 years of age. The first class of 
the national army gives 60 and the second 40 battalions. 
In the tiuu^ of ]»eaco there are not more than 20,000 men 
of the standing army serving with the colours. On the 
war footing Servian forces consist of some 1 60 battalions 
of infantry, 6 regiments of cavalry, and 120 l)atterio8 of 
6 field guns each. In 1899 the Government ordered 
120,000 Mauser magazine rifles from Germany. 

AgricuUvre . — Servia is essentially an agricultural and cattle- 
liroduciiig country. Nearly 90 jjer cent, of the whole i»o}mlation 
are occupied in agricultural pursuits. The characteristic feature of 
tlic country is the almost utter lack of large farms, the arable land 
boitig divided in small holdings, not exceeding, on an average, 
20 acres. The small lioldings arc in tliomsolvcs a liindrance to 
motiern a^icultural progress, itnisnmch as small farmers are not 
in a position to buy the latest and most improved implements. 
Hut there is an additional impedirmuit in the facit that generally 
the lots of ground belonging to one household or family do not 
lie together, but are dispersed in diirerent, very often distant, 
narts of tlie village laud. From ancient times tlio Servians 
have had a spetnal institution called “Eadruga,” wliieh is an 
aasociation of all the near and distant mom bora of the same family 
into one co-oi»erative organization under one chief (generally 
the oldest or otherwise most oxporionced member of the family). 
Usually all tlie members of the Zadniga lived within the same en- 
closure, in small wooden houses built around the central house 
inhabited l»y the '‘staroslumi" (chief). Under the direction of 
the stareshina all tlie mombors of the association used U) work 
together, tlu^ products of their joint labour belonging to the whole 
Zadruga and imt to the individual members, Zadnigos wore very 
l»rosporou8, as they bad always a sulHeient number of hands at 
eommaiid, and wore able to obtain lietter inipUmionts and cattle. 
Hut with the establishment of order and security, tbo Zodrugas 
began ra]»idly to disappear, and at the end of the luth century very 
few remained. Of course this breaking up involved still greater 
paroolliiig of the ground. During the five years 1894-99 a new 
stimulus was given to agriculture liy the eiioouragenient which King 
Aloxambu* personally extended to the establishment of agricultunil 
associations, ()r rural co-operative associations on the lUiffoisen 
priucinlos. The olyeet of these associations is ])rinci pally to facili- 
tate the accpiisitioii of improved implements and liettisr breeds of 
cattle. In 1899 there were 187 siKsli associations. Anotlier serious 
drawback to the oconoinie position is that Servia has no seaboard, 
and that it is at some distance from tbo uearast export harbours 
(Galatz, Saloiiica, Fiurae). Still, agriculture made uiimistakalile 
progress, osfioeially during the last ton years of the 19tli century. 
The following tables, compiled from official statistics and sliowiiig 
ill hectares (hectare = 2 *4/ acres) the area under cultivation, will 
give eoiiUrmatiou to this statomtuit ; — 


1 1807. 

! 

1889. 

1807. 

Maize . . 1 340,606 

Wheat . . 1 

Meadows . . ; 254,722 

Viiieyar<ls . . | 32,855 

Orchards . . j 56,011 

302,700 

319,820 

358,164 

43,304 

59,401 

448,334 

500,321 

355,051 

68,330 

97,971 


The following t\vt> tables will give an idea of the piusiicrity of 
Servia as an agricultural country 



1890. 


Numlior of households (families) . 
Nunilior of households jiossessed of 
landed pro|)erty .... 

Number of households witliout landed 

property 

Number of households which iioasessed 

cattle 

Hectares under cultivation . 

348,257 

257,280 

90,977 

267,466 

1,140,088 

375,196 

300,275 

74,921 

284,065 

1,805,935 


Live Stook. 

180(1. 

1000. 

Horses , , , , 

Oxen and cows . 

Sheep ... 

pig« . . . ; 

Gfiats .... 

Bechivea .... 

163,391 
819,251 
! 2,963,904 
908,603 
502,738 

124,600 

180,871 
942,087 
3,013,644 
940,609 
i 425,665 

1 1805. 

167,765 


in the years specified : — 



1800. 

1805. 

Horses . 

Cattle . 
Buffaloes 

Pigs . 

Slieeji . 

Goats . 
Beehives 

Total value . 

Dinars. 

12,286,608 

61,015,365 

1,4.53,690 

10,105,698 

20,374,668 

3,466,213 

794,310 

TMnars. 

24,010,174 

78,434,046 

396,272 

14,497,018 

19,467,912 

2,926,602 

1,763,764 

109,495,552 

112,093,787 


Ootiivierce . — The movement of Servian commerce will be seen 
from the following table, eom]»ilod from official statistics, values 
lieing given : — 


Year, 

Inijiorts. 

Exports. 

1879 . 

£ 

£ 

1,652,680 

1,393,720 

1,55.5,240 

1889 . 

1,562,240 

1899 . 

1,857,144 

2,629,7/5 

1900 , 

2,161,100 

2,661,000 


Of the total imports, fully 59 per cent, come from Austria- 
Hungary, 12i per cent, from Great Hritniii, and lO^per cent, from 
Germany. The principal articles of imiiort are : cotton and linen 
textiles (£388,996 in 1899), wool and woollen textiles (£181,104), 
mm, cop|)or, brass manufactures(£201, 094), sugar, coffee (£136,749). 
riio direct import of cotton yarn and textile from Great Britain 
does not excetd £110,000 per annum. Of the total exports, aliout 
per cent, go to Austria-Hungary. There is no direct export 
to (.real Britain, but it is generally believed that some of the 
.Servian wheat and maize, exported down the Diuiuhc to Galatz, 
rind.s its way to England, as well as that prunes, whicli ara 
exjwrtcil to Germany, find buyers in iKindon. Tho cxiiorts consist 
principally (42 per cent.) of agricultural iiroduec and live stock, 
the value in 1899 being £1,177,043, of which £658,466 was for 
cereals, chiefly wheat and maize, and £447,912 was for prunes. 
Next in point of value come hides (£126,201), bacon, cordage, 
copper and otlier metals. 

Jiailwitgit.—Jn 1879 Servia jmsessod no railway. In 1881 it 
Iwgaii the construction of its jiart of the great line connecting 
central and western Europe with Constantinople and Salonica, and 
finislied it in 1886. In 1899 Servia had 332 miles of railways 
belongiiig to the nation and worked by the Government:. For the 
construction of these railways she expended £4,206,080, and an 
extra amount of £566,480 for rolling-stock. The total receipts 
from tlio railway traffic in 1898 were £247,705, while the total 
exjienditure amounted to £1 62, 863, giving a net revenue of £84,842 ; 
m 1900 the gross roceij.ts amounted to £255,900. For the con- 
stniciion of a network of 600 miles of light railways connecting 
all parts of the country with the principal (intfiinational) line, 
Nish, the GoTcmment granted in 1899 a concession to an 
English syndicate. One of the aims of this railway iirogramnie 
was to connect the Servian railways on one side with the Bosnian 
network (and through that with Dalmatia and the Adriatic), and 
on the other side with the Rumanian railways, and through thorn 
vuth the Russian. A convention between Rumania and Servia 
eonceming the building of a railway bridge across the Danube, 
connecting the two systems, was signed in 1898. 

Servia had oidy three joint-stock hanks. In 
1883 the National Bank of tlie Kingdom of Servia was created, with 
a nominal capital of £400,000 (of which £200,000 has been paid 
up), with jwwor to increase it to £800,000, and with a priviloge 
of issuing notes secured by at least 33 per cent, in cash (gold and 
silver). The annual tum-ovor of the National Bank reached 
£10,000,000 in 1898. In the lieginning of Docemlier 1899 the 
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hank had notes in circulation to the value of £1,440,000, covered 
hy £700,000 in gold and silver. Besides tlie National Bank, 72 
small local joint-stock banks have been creattHl in the period lietweeii 
1880 and 1809. The total j)aid-up capital of the throe iM-Ttka exist- 
ing in 1879 did not exceed together £72,000, whereas the total jmid- 
iip capital of the Imnks existing in 1899 reached the amount of 
£800,000. In addition to this, about £300,000 has ^en invested 
in u few industrial cTiter[»riMes since 1890. The total annual turn- 
over of the three banks existing in 1879 did not exceed £1,400,000, 
whereas the total of the annual business of the 75 banks existing 
in 1898 amounted to £65,605,000. 

lIlSTOUV. 

The kingdotn of Servia is only one ])art of the territory inhabited 
by the Servians, the other parts being iiortliern and north-western 
]iarts of Macedonia, the Turkish province of Kossovo, Bosnia, Herze- 
govina, Montenegro, Dalmatia, Croatia, Syrmia, and the Hungarian 
districts between the river Tisza and the Danube. 8crvia lost its 
independence in 1462, and became a Turkish vilayet under the direct 
rule of Turkish pashas. Sorvia remained a Turkish pashalik until 
the rising under Tzrni OytJtgyt^, otlierwisc Kara-Oyorgyd (Black 
George) in 1801, who succeeded in driving away tlie Turks and in 
organizing self-government. Tliis partial independence, however, 
was completely lost, and Servia was reconquered by the Turks, when 
Kussia concluded with tlie Porte the Peace of Bucharest in 1812 
Ani fc without making auHicient provision for the safety of its 
Ob ^ Servia. Voyvode (military chieftain) Milosfi Obre- 

vlchi^‘ novich, who reiiiaini*(l in the country after Kara-George 
* and other voyvodus left Sei*via, headed a now national 
rising against the Turks on Palm Sunday 1815. By victories in the 
field and by clever negotiations Milosh siicceeiled in obtaining from 
the Sul till Mahmud 11. the grant of internal autonomy as early os in 
1820. This importiut result, obtained by the Servians ivithoiit any 
fore ign support, was placed on an international foun<latiou by Kussia 
in the Treaty of Adrianoplc, 1829. When in 1839 Prince Milosh 
Obreiiovich I., and (after the death of his elder son, Milan Ohreno- 
vich II.) ill 1842 his younger son, Prince Miidiacl Obrcnovicdi III., 
were obliged to leave the country, the Servians elected Alexander 
Karagcorgevich (the younger sou of Kara-George) to be prinee of 
Servia. But in 1859 he was dethroned by the National As.scmbly, 
and the old Milosh Obreiiovich I. recalled. It is a noteworthy fact 
that Milosh as early as in 1836 made elforts to outer into political 
and commercial relations with England. One of the (jauses of his 
dethronement in 1839 was his attempt to obtain Briti.s]i supjKirt 
against Russia’s encroachments in the internal allairs of Servia. 
Prince Mitdiacl Obreijovicli HI. (wlioso wife, Princess .lulia, w//* 
Countess Iluiiyady, spent in 1863 and 1864 a e.oiisiderahlc time in 
London on a political inibsion) also appealed to England ivhcii he 
Mil IV impatient of tlie Russian trcatmeuit of Servian iii- 

muantv, 15 ^ 1 , Prince Milan Obrcnovich IV., ivho .smt- 

ce(*d(‘d to the Servian throne (on the assassination of his cousin, 
Priin-c Miishacl, by the partisans of the Kara-George dynasty, 10th 
June 1808), was educated in the political school favourable to 
Ku.ssia, and faithfully and unhesitatingly followed the Russian lead 
up to the conclusion of the San Stelano preliminary trc.aty. By 
that treaty Russia, desiring to create a great Bulgaria, took within 
its limits districts iiihahited by Servians, and c.oiisidored by the 
Servian ])oliticiaiis and jiatriots as the natural and legitimate in- 
_ lieritance of tlieir nation. This act of Russia created 

//A great di.ssati8tactioii in Servia, ami bocaiiie the startiiig- 
departure in Servian jKditics. At the 
Austria, * Congress the Servian plenipotentiary, M. Kistich, 

in vain appealed to the Russian re])reseiitativcs to assist 
Servia to obtain better terms. The Russians t]ieniselve.s advised 
him to appeal to Austria aud to try to obtain her supiHirt. The utter 
neglect <»f the Servian interests by Russia at San Stelano, and her 
evident inability at the Berlin Congress to do anytliiiig for Servia, 
determined Prince Milan to change the traditional policy of his 
<u>uiitry, and instead of continuing to seek supfsirt from, and to 
follow ^^xclll8ively, Russia, ho tried to come to an umlerstand- 
ing with Austria-Hungary concerning the conditions under which 
that Power would give its supjiort to Servian interests. This 
new departure was considered by the Russians — espi'cially by 
those of the Panslavoiiic party — almost as an apo.stasy, and 
it was dcKiided to op^ioso King Milan and his supporter.^, the 
Progressives. 

The |)olitical history of Servia from 1879 to the abdication of 
King Milan on 3rd March 1889 was an nn interrupted struggle 
between King Milan and the Progressives on one side, and Russia 
with her ailherents, the Servian Radicals, on the other. In that 
_ incessant struggle King Milan and his Government 

Taa «ro- handicapTied by several unfortunate circum- 

stances. 'To fulfil the engagements accepted in Berlin 
and the conditions under which indeiiendence had been 
granted to Sorvia, railways had to be construct^ within a certain 
time, and the Government had also to pay to the Turkish landlords in 


the nowly-acr^uired districts an equitable indemnity fiir tlioir estates, 
which were divided among tlie peasants. Those olyects couhl not he 
attained without borrowing a considerable amount of money in the 
Euro}M5an markets. To iiay regularly the inteiust on the eohtructcd 
loans the Government of King Milan had to undertake tin; unpopular 
tosk of relbnning the entire financial system of the country uiid of 
increasing the taxation. The ox|H*iiditure incro^ased more rajiidly 
than the revenue. Deficits appeai'ed, which had to be covered 
temporarily by new loans, and which forced the Govcriimeiit to 
establish mono})olies on salt, tobacco, matches, inineral oils, &c. 
Every such step increased the unpopularity of the Gov«*rnmcnt and 
strengthened the 0}>positiou. An aticinj»i on the life ol King Milan 
was made in 1882, aud an insurrection in tlie south-eastei n districts 
was started in 1883. But the majority of the pcojile, and especially 
the regular army, remained loyal to the king, and the. revolt was 
quickly suppressed. Then, unfortunately, the union of Bulgaria 
and Eastern Kuniclia inspired King Milan and las Government with 
the notion that either that union must he prevtsnted, or tliat Servia 
should obtain some territorial ('.onqs'iisatioii, so that the balance of 
power in the Balkan Peninsula might he niaintained. ... 

This view, which did not find sujijimt anywhere outside ^ 
Servia, led to the war h«;tween Servia and Bulgaria ^ 
(November 1885), in which the Servians wore defeated at Sliviiitza 
anil had to abandon Pirot, wliilst the further udvanee of the Bul- 
garian army on Kish was stojiped by the interveiitiori of Austria- 
Hungary. An lionouvahle peaee- was concluded between the two 
contending Powers in March 1886. All these niisloi tunes, howevi*r, 
failed to upset King Milan and his Governim*nt. Tlien eamti the 
utiha]q»y events connected with Milan's lUmieslie trouble and Ins 
divoree from Queen Natalie. That doinestie niislortune was cleverly 
exploited by King Milan's eneniie.s in the eounlry and abroad, and 
did him more harm than all other ))olitical mistakes together. He 
tried to retrieve his position in the country, and suei-eeded in ii great 
measure, by gi*ariting a very liberal (Constitution (Dec- ... 
embi^r 1888) at a time when all agitation for a . 

Constitution liad been given up. Then, to the great 
astonislinioiit of the Servians and of liis Russian enemies, King 
Milan voluntarily abdicated, }>laeing th(‘ Go\ eminent of the eoiintry 
in the hands of a regency during the iiiinority of his only son 
Alexander, whom he proclaimed king of Servia on 6tli Marcli 
1889. 

The leading man of the regency was Yovan Ristich, a nuin of 
gieat experience and ability, who liad alreailv been legeiit during 
the minority of King Milan <] 868-71). Althougli he laid been 
since 1868 the Icadei* of tlie. Liberal ]>arty, he showed liiinself, as 
regent, extrenii*ly Constu vative. The new* Constitution was the 
crnlKKliment of Radical principles, and the miinencally 
strongest ]iarty in the country was Radical. The * 
National A'^semhly was comiiosed, therefore, almost ex- 
eliisivcly ol Radicals, and the Goveriinieni was Radieul likewise. 
From the very heginniiig the Conservative ri'gemy and the Radical 
(iovcriimeiit distrusted each other. The Govei nmeiil w as not st long 
enough to lesist the clamour of their numerous paitisaiis for paitiei- 

I iatioii in the sjioils of jiarty warfaie. Political passions, whieli liad 
»eeii .stirred up by the long struggle against King Milan's J^rogiessive 
Ti'giiiie, could not Is*, allayed so quickly ; and as the uiiareliieal «‘le- 
iiieiit of tlie Radical party obtained the ascendancy over tlic more 
cultured and more moderate meiiihers, all sorts of jjolitieal ^ xl•e.s^e.s 
W’crc coiiiniitted. The old system of borrowing money to eoier tin- 
yearly deficits was eoiithmed, and thii budget of expenditure went on 
increasing from year to year. '1 lie administration lost all {iiithont'/, 
and was demoralized by the ]Ufeinioiisiiess of the jiosilioii of the 
otlieiaLs, wlio might lie transferred or even dismissed at any moment 
at the instance of local ]iolitieiaiis. Tin* police also became j aialysed 
and brigandage lieeame rile. It was evident that the country was 
fiiianeially and ]»olitifally in a worse plight tliaii before. 'J he 
Radical Govoniment thought to strengthen their position by letting 
the National AK.semhly vote a law- i)rohihiting tlie. return of tin- 
king's father to Servia, and exielling by loree Irom Belgiade ihe 
king’s mother, Queen Natalie. But sueli laws and sueli acts only 
embittered )M>litieal )»a.ssioiis and greatly encouraged the ailhereiits 
of Prince Peter Karageorgevieli, wlio, having married tlie eldest 
daughter of Prince Nicholas of Montenegro and living at Cettigne, 
W’as supposed to enjoy the sup] K»rt of Kussia. '! he pnlilieal silini- 
tioii became still moro eonluscd wlien on the death of tlje thiiiJ 
regent. General Kosta Protieli, the Govcniment tiied to /one ilir 
regency to oceejit in Ids stead M. Pasliieli, the le.Khr ol tJie. 
Kadic^ Jiftrty. The regents thercu]»oii dismissed the Radical 
Cabinet and called tin* Liberals to the Governiiieiit (August 1892). 
The Liberal Caliinet dissolvcid the Radieul National ilKM-rnlily, uinj 
at the general elections used very great pressure to si‘c»ie a Lilieral 
majority. In this they did not smreed, and tlie situatiim biioine 
hoTielessly eiitanglctl hy tJie fact that the National Aswndjly was 
Radical, the Goveniinent Liberal, and tin; legeiiey practically m 
all its tendencies Couwirvative. 7’Iic legislative machinery as well 
as the administration of the country was thuseimipletelv i»aralys«*d 
Then the young king Alexander, who was supposi^il to he occupied 
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exclusively with his studies and to take no mterest in the ^itic^ 
turmoil, suddenly 8tej>ped in, proclaimed himself of age (although 
at that time only in his seventeenth year), dismissed the regents 
and the Liberal Cabinet, and formed his first Cabinet from among 
the m^erate Badicals (13th April 1893). 

The moderate Radicals quickly showed themselves unable to do 
any serious work. They were fettered by the dissatisfaction of the 
wing of tlieir own party. To satisfy tlie extreme 
The Klag a th^ had to impeach the members of the last 

Agmiule- This increased the bitterness of the Liberals, 

trmtian. thougli not so numerous as the Radicals, included 

in their ranks more men of wealth and culture. Political passions 
wore again in full bhize. The licentiousness of the press knew no 
Ijounds, and the king’s i»arents and the king himself were constantly 
attickcd. The anti-dynastic jwirty raised its head again, and in 
many Ratiical jirints the expulsion of the reigning dynasty and its 
replaticincnt by the Karagoorgcvich were more than hinted at. At 
the same timir reports were reatihing King Alexander tliat Russia 
Avjis discussing with the leatlors of the extreme Radicals the con- 
ditions under which a Russian grand-duke was to Iks proclaimed king 
of Servia. In such cinuimstahces King Alexander thought best to 
invite his father the ex-King Milan (who was living in 
Mil* Paris) to his side, and to use his great knowlculjge of men 

Mllaa M j political exiKsrience. In the beginning of 

return, January 1894 King Milan arrived in Relgrade. The 
Radical Cabinet resigned and was re])la<!ed by a Cabinet composed of 
politicians standing outside the iKditical parties. In June the 
Radical Constitution of 1888 was suspended, and in its place the 
Liberal (so-called, but in reality very Conservative) Constitution of 
1869 was rc-ostablished. 

Under that Constitution it became iKsssihlc for the Government 
to infuse new confideiict! into th(^ administration, and at the general 
election to obtain a in.-ijority of Conservative members in the 
National Assembly. The nation was evidently tired of the violent 
agitations of nM^ent years. A natural reaction against 
Conetitu* Radical cxc.(!sses set in, and gave rise to Conservative. 
1869 somewhat reactionary, legislation. The duration of 

re-eetab^ legislature was extender! from three to live years ; the 
ilehed " liberty of the press was curtailtnl by the euactnicnt that 
pro])rietors of jiolitieal pajH'.rs must make a deposit of 
5000 dinars (£200), and that the editors must have (ronqileted their 
8t»di<‘S at a university ; the laws on U»e-majesU were made more 
Sfjvere. After the advent of the Cabinet of Dr Vladan Georgovich 
(October 1897) persistent and successful efforts W’orc imidc to im- 
prove the country’s financial and e(!onoinic condition. The violent 
IMirly strife whie.b from 1880 to 1895 liad absorbed the bcstcuorgiea 
of the country and paralysed every serious and productive work, 
ceased almost completely, and the nation as a whole turned to im- 
]»rovo its agriculture and (tominerco. The sustained improvement in 
th($ political and commercial situation w^as not influenced materially 
by the temporary (•xcitcmeiit in consequeiico of the attempt on the 
life of King Milan (6th July 1899), and of the State trial of several 
prominent Radicals accused of having cons]»ired for the overthrow 
of tlie dyna.sty. One remarkable feature in the foreign jiolicy of 
Servia in the Jiust years of the 19th century was that afUw King 
Milan was apjKuntod commandor-in'ehief of the Servian regular 
army (l)ecemlKT 1897), Russia and Montenegro practically, although 
not formally, broke off their diplomatic relations with Servia, while 
at the same time the relations of that country witli Austria-Hungary 
K! A! became more friendly than under the Radical r^^imo. 

y All this was suddenly and fadiiKilly changed when in 

maMaae Alexander married Mine Draga Maschin, 

once lady-in-waiting to his mother Queen Natalie. He 
threw himself into the arms of Russia, forbade his father Milan 
to return to Servia, and followed faithfully Russian j^idance in 
all questions of foreign pulic.y. To strengthen his jiosition in the 
country he gave a sufficiently liberal Constitution in April 1901, 
establishing for the first time in the histoiy of Servia a Parliament 
with two Houses (Skupslitiua and Senate). 

Literatitke. 

It cannot be said that in the last quarter of the 19th century 
the Servian nation produced cither a great poet or a great artist. 
Bui when it is romeiiiborod tliat in the first quarter of that 
century Seiwians wore only oppressed Turkish rayahs, absorbed 
in desperate attempts to obtain the simplest conditions for safety 
of life and propertv, it must bo admitM that their intellectual 
activity towards the end of the 19th century is at least note- 
worthv. In Servia the centre of all scientific efforts in his- 
torical and arohaBolofdcal researches in the period from 1844 to 
1883 was the Srpsko Ucheno Drushtyo (Servian Learned Society), 
Belgrade, with its periodical Olasnik, This society, which ren- 
dered valuable services by its collection of liistorical documents, 
has l>eon merged into a new and more ambitious organization called 
The Royal Servian Academy, established in 1883 and reorganized 
in 1894. The essays and papers read before the Academy are 


published in its periodical Glaa {The Voice), while historical and 
archieological materials are printed in another annual, the Spomenik 
{Memoir). Among the Servian Academicians, smoe the death of 
Dr Joseph Pancio (who was the first president of the Academy and 
was well known throughout Europe mr his botanical researches in 
the Balkan Peninsula), M. Stoyan Novakovich took a prominent 
place by his philolo^csJ and historical researches, and especially 
by his classical edition of, and learned commentaries on, the 
Zakonik Tmra Dus/utna (the Code of Tear Dushan). Besides M . 
Novakovich, as historians within the last quarter of the 19th century 
the following deserve mention : Panta Srctkovich (for his Moriya 
Sepakoga Naroda, 3 vols.) ; Chedomil Miyatovioh {Stuiliea on Old 
Servian Commerce and Finances, Gyuragy Brankovich, The Fall of 
Comtantinople), Stoyan Boshkovich {Scrcia under Tsar Dushan), 
Lyuba Yovanovicb and Ljruba Kovauevich, whose History of the 
Servian People has been adopted as the standard book for the 
higher schools. Serious scientific work has l>een done by two 
young academicians, Dr Yovan Zuyovich {Geology of Servia) suvX 
Dr M. Tzviyich {Geographical. Besearches, Caverns qf Servia). The 
Servians have the reputation of being a poetical nation. Their 
national ballads — recited by men to the acoonipaniment of the 
monotonous sourdine of the gusle (a primitive instrument in which 
the cords are made of horse-tail hairs) — and the lyric inn>roniptus, 
sung generally bv peasant women, liavc been admired all over the 
world. Goethe Iiimself translated one or two of tho lyric songs 
into Gorman ; and Bowring gave a translation into English, as 
early as 1828, while in more recent times Owen Meredith freely 
translated several of them. The national ballads concerning the 
great battht of Kossovo (15tli June 1389), when the Servian indc- 
T)endcnt kingdom was supposed to have been lost, have been trans- 
lated into English by Mme Miyatovicli (London, 1881). The 
Servian Government bought the copyright of tho classical col- 
lection of national ballads and songs made by Vuk Stefanovich 
Karadjieh, the father of modern Servian literature, ami between 
1887 and 1895 published a ])opiilar edition of them. Among 
the modern Servian poets tlie first place belongs to tlie prince- 
bishop of Montenegro, Potar Petrovich Nyegush (<!. 1851) with 
his jiocm “Gorsky Viyenatz” (“Tho Mountain’s Wreath’’), in 
which the suircringa and heroism of tlie Montenegrins were sung. 
Perhaps tlie best and most melodious lyrical pofjt is Braiiko 
Radicevich (d. 1853) ; but he is certainly surpassed in depth 
of thought and versatility of subjects, if not in purity of language 
and niiisie of rhythm, by Dr Yovan Yovanovich, called “Zmay” 
(the “ Dragon ”) whoso 50 years’ jubilee as poet and author was 
solemnly celebrated by tho Servians in 1899. Other poets whom 
their countrymen hold in high esteem are : Dr Laza Kostich, 
Gyura Yakshicli, Aberdar, Vladimir Vassich, Vladimir Yovano- 
vich, and csjiccially Voislav Klieh. Prince Nicholas of Monte- 
negro lias been one of the most jiopular jxiets among the Servians 
during tho last quarter of tho lOtli century. 

The Servians have as yet had no great novelist, but have had 
several excellent writers of short stories. Among them tho first 
place belongs to Dr Laza Lazarevich, several of wliosc stories have 
been translated into foreign languages. Yanko Vossolinovieh is 
well known as a writer of stories depicting Servian peasant life. 
In the same line, M. Vukicevich has also distinguished himself. 
M. Miyatovich has written some historical novels, which were 
well received {Ikoniya, the Vizir's Mother, llayko of Jlassina^ Ac.). 
But by far the most popular novelist among Servians is M. Stephen 
Srematz, w^hoso works, Jvkora Slava and Pop Spira i Pop T yira, 
have won for him amongst his countrymen the title of “ the Servian 
Dickens.” In dramatic literature tho Servians have been more 
prolific. This is probably to be ascribed to the fact that a National 
Theatre, subventioned by the State, has existed at Belgrade for many 
years. The two best tragedies in the Servian language are con- 
sidered to be Meyrecmah, by Mathiya Ban, and Maxim Tzrnoyevich, 
by Dr Laza Kostich, the translator into Servian of Shakesiiearc’s 
Borneo and JiUiet, The patriotic drama BalJcanska TsarUaa, 
by Prince Nicholas of Montenegro, has been often played in tho 
Servian theatres, but critics deny to it much dramatic value. 
The most successful and most productive of modem Servian dramatic 
authors has been M. Milosh Tsvetich, formerly one of the prin- 
cipal actors at the Belgrade National Theatre. His drama Stephen 
Nemanya and his tragedy Theodor qf Stalae are ranked among 
the best Servian dramatic productions. 

Authorities. — Boskovich. La mission de Serhie dans la 
question ^Orient. Florence, 1887. — Coquellr. Le Royaume de 
Serhie. Paris, 1894. — Cuniberti. La Serbia e la dinaetia degli 
Obrenovieh., 1804-93. Torino, 1898. — Comte A. de Guberhatib. 
La Serhie et les Strbes. Paris, 1898.— KabiS. Srhija. (A de- 
scriptiou of the country, people, and state, in Servian.) Belgrade, 
1888. — E. L. Mijatoyich. The ffistoi^ of Modern Serbia. 
London, 1872. Serbian Folk-Lore, Cmnslated from tho 
Serbian.) London, 1899.— Tuma. Serbien. Hanover, 1894.— 
Vivian. Servia, the Poor Man's Paradise. London, 1897. 

(c. Ml.) 
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Servo -Bulgarian War of 188S.— The 

Berlin Congress of 1878, by its revision of the Treaty of 
Ban Stephano, created two States in the llalkan Penin« 
eula — ^the principality of Bulgaria owning a nominal 
suzerainty to Turkey, and the autonomous province of 
Eastern Rumelia, presided over by a Turkish governor- 
general, and apparently intended to remain in close 
relations with the Porte. Such a settlement, failing to 
satisfy the conditions, racial or geographical, and lieing 
specify distasteful to Russia, could not be exjxicted to 
secure permanence. National forces, encouraged for a 
time by Russian influence, quickly brought alx^ut a move 
ment in favour of a united Bulgaria, which culminated in 
September 1885 in a revolution at Philipi)opolis. 1 Vince 
Alexander of Bulgaria, recognizing that the movement was 
irresistible and tluit unless directed by authority it might 
degenerate into anarchy and civil war, ])laced himself at 
its head, and, proceeding to the Rumclian capital, for- 
mally accepted the government of the united ]3ulgarian 
states. The standing army of Bulgaria, organized and 
commanded by Russian officers since the war of 1877-78, 
consisted of 9 squadrons of cavalry, 12 field l)attcries of 
4 guns, and 8 infantry regiments of .3 Itattalions, with a 
reserve, on the German system, fiUing uj* the cadre$ to war 
strength and forming additional units. When fully 
mobilized the field army numbered about 55,000 men. 
The Rumclian forces, organized on a militia Uisis, (con- 
sisted of 2 8i|uadrons of cavalry, 1 field Uittery of 4 guns, 
and 12 battalions, on a peace footing, supplemcntej by 
an equal numlxcr on mobilization. The total strength 
amounted to about 35,000 men. IVevioua to the war, 
three battalions of Macedonian volunteers and a numbi»r 
of Mahommedans were added to the anin'd stnength at 
the disposal of Prince Alexander. In the Bulgarian anny 
the whole of the sbifF and sui)erior officers, as well as about 
half the regimental captains, were Russians. When the 
mobilization of the Bulgarian and Rumelian forces was 
decreed by the Prince, the whole of the Russian officers 
were at once withdrawn, and the heavy task f)f creating 
a staff and selecting young oflicers for all the superior 
coinmands had to be undertaken. As it was assumed that 
the sultan would intervene to reassert his claim by force 
of arms, the Bulgaro-Rumclian forces wt;re concentrated 
as rapidly as }»ossible near the Turkish frontier, the main 
body lietween Tirnovo and Jamboli, 4000 men at Philip- 
popolis, and a brigade near Kiistendil, facing Macedonia. 
The railway bridge at Mustapha Pacha w'as destroyed. 
Prince Alexander, however, had taken the stej) of acknow’- 
ledging the sultan’s suzerainty ; and the Turks, w'ho had 
no troops ready to act, gave no sign. A conference of 
aml)ussadors met at Constantinople to adjust a situation 
which was widely misunderstood. The Bulgarians had 
no intention of submitting to a mandate from the con- 
ference not l>acked by adequate military force, and Turkey 
was not inclined to begin a war which w^ould j)robably 
cause a revolt in Macedonia and might end by rendering 
Russian influence |Kiramount in Bulgaria. Wliile the 
conference vainly deliberated, and Great Britain (in 1878 
the main supporter of the sejtaration of the two Bdgarias) 
proved now favourable to their union, the Gordian knot 
was cut by the announcement that Servia, seeking com- 
pensation for the aggrandizement of Bulgaria, had con- 
stituted herself the champion of the Treaty of Ilerlin. 

In the latter lialf of October a concentration of the Servian 
army on the frontier began, and small Hulmriau forces were moved 
to Kiistendil, Tsaribrod, and Tm. On 14tii November, after some 
minor violations of Bulgarian territory liad occurred, King Milan 
declared war. It w'as now nocessaiy for the young Bulgarian 
army, with its newly-appointed staff and sutwrior officers, to 
counter-march to the west, followed by the Rumelian militia. 
The Servian army consisted of live divisions, with about 10,000 


riiscrvcB, making a total of at least 70,000 men. One division was 
intended to act against Widdin, the rest to converge upon Sofia. 
A rapid succession of Servinii victories were announced ; but the 
Bulgarian troops, about 4500 strong, showed great tenacity and 
fell back slowly from the frontier. The iiivadei’s occupied tlui 
Dragoman Pass on 16th November, and Bresnik two days later. 
The whole (]ue8tion now was whether Prince Alexander would be 
able to concentrate enough force to stem the invasion at Slivuit/a, 
the only (lefensiblo iwsition antridc of the Tsaribrod-Sofia road. 
The ]>osition, which w'as about tliree miles long, was roughly 
fortified, tlic right resting ujkui the mountains and the weak left 
being strengthened by lines of trenches bent bock. On 1 7 th N ovcin- 
bor the Servians made their lirst attack against the Bulgarian right 
and centre, and were impulsed all along the line. Prince Alexander 
was i*eiiifoiccd in llu? evening by four Bulgarian batialioiKS and 
one Kumclian liattalion, the latter being sent on from Sofia, two 
men on each horse of a cavalry regiment. On the morning of 
18th November the Servians uiisiiccossfully alla(;ke(l the left flank, 
wdiich was manned by the newly -arrived tro(i]«, and later they 
made a lialf-licartcd advance against the centre. On the following 
day news arrived that the Servian right eohinin was advancing on 
Sofia from Bresnik, and Prince Alexander hurried l)ack to the 
capital to ]>rcpare for its defence. The danger was averted by 
three Bulgarian battalions, \vbieb had moved on the e\ cuing of Ibo 
18th fiom the left Hank of tin* Sliviiitza ])osition in the direction 
of Bresnik, drove hack the Servians, and followed them towards 
Trn. The ]>rincc returned to Sliviiit/.a to find his avni}'^ every- 
where victorious and advancing towards the frontier. On the 
22nd the Servians were attacked in front of the Dragoman Pass, 
which they evacuated, aiici on the ‘2f»th Prince Alexander at 
Tsaribrod received from King Milan u pr(>j)os=al for an annistire, 
which was not accepted. The Bulg.irian niuiii body, of about 
30,000 men, followed bv al>out 15,000, now moved across the 
frontier towaids Pirot, which was oeciijiied on the 26th. C)n the 
27th the Servians iiitae.ked, and the, Bulgarians evacualcil tlie town : 
but Prince Alexander, now reinforced by 9000 men, drove the 
Servians from their ))ositions on the siirroiindiiig hills, and was 
preparing to pursue their .shattered forces, wdien, on the morning 
of the 28th, the Austrian minister at Belgrade arrive<l at head- 
quarters and hostilities ceased. The iiitervcntioii of Austria 
saved the Servian army, which Avas greatly demoralised, ami was 
now thieal' iied hy the united Bulgarian force of nearly fiFt, ()()•) 
men. On the same day the Servians were n piihscd with heavy 
loss in an attack on Widdin, and w'ould liavo been routed if the 
hands of the Bulgarians had not been efreetiially tied. 

A more absolutely unjustifiable xvar than that begun by 
King Milan can hardly be conceived ; but llie Bulgarians, 
though eonqdetely victorious, wen* not jiennitted to lea]) 
the fruits of their success. ’J'lieir young army, with its 
improvised staff and lU'.wly appointed liedd officers, dis- 
plityt'd admirable iigbtiiig (lualitics, and the Rumelian 
militiamen jiroved themselves to l»t^ excellent .soldiers. 
The victory was, however, mainly due to the jjersonal 
influence^ the strenuous exiu-tions, and the sound military 
judgment of IVinee Alexander ; and the brief but decisive 
canqiaign set the H(.‘al to Bulgarian unity. (o. s. c.) 

SeStri Ponontep a town of tlu' jauvince of Genoa, 
lAguria, Italy, 4 miles west (4 (h'lioa, on the coast c»f tlie 
Gulf of that name. It has important shii>buildiiig yards 
and iron-works, with faetoi*ii‘s for macaroni, matches, and 
tobacco, tanneries, and saw -mills, and, in the vicinity, 
alabaster (juarries. The jiarisli ehiireh ha.s fn?s(!oes by 
Ansaldo and others. Tliere is a music school. The town 
is a sea.side resort. ]*opulation (1881), 10,()8G ; (1899), 
about 11,000. 

Settle, a market-town in the Skij»1on ])arlianieiitary 
division of Yorkshire, England, on the Kibble, 14 miles 
north-west of Skijiton by mil. The town stands 
foot of the steej* limestone rock called (’astleberg (4ifl, 
and in the neighbourhood is Victoria, (.’a ve, wliere bones 
of extinct animals were found. TIhmh* arc an institute, 
assembly rooms, and a Victoria hall, cotton fjiclorh s and 
a tannery. Area of tow’iiship, 4490 acres. J’ojailatioii 
(1891), 2253; (1901), 2302. 

SetubAilf a city of Portugal, district Lisbon, on the 
right bank of the river Sado, 3 mikss alxm* its mouth and 
19 miles south-east of Lislion. It i.s the third port of the 
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kingdom, one of tlic conatituents of the port of Liabon, 
the fourth largest town ; aud an iinjx)rtont fiahing-atation, 
with some thirty sardine-curing factories. It also makes 
lace, carries on boat-building, and has factories of fish 
guano. There is a school of industrial design, and a 
lyceuni. In 1899 the port was entered and cleared by 1161 
vessels, of 247,095 tons. In 1898 Setubal possessed 468 
fishing-])oat.s which employed 2131 men and boys ; and the 
fish caught was valued at JB4I,550 (X90,900 in the com- 
bined i»orts of Setubal, Cezimbra, Sines, and Villa Nova 
de Milfontes). Marble and porphyry occur in the vicinity. 
Population (1890), 17,581 ; (1900), 21,819. 

80 V 0 nOAk 8 | a market-town in the Sevenoaks par- 
liamentary division of Kent, England, 22 miles south of 
London by rail. The neighbourhood contains many 
country residences. There is an orjihariage and a juiblic 
recreation ground. Knole Park, with its fine trees, is a 
j)opular resort. Area, 3273 acres. Population (1881), 
6296; (1901), 8103. 

80vill0, a province of Spain, divided into 13 dis- 
tricts and 100 parishes. Population, 506,812 in 1887, 
and 547,020 in 1897. Birth-rate, 3-77 ])er cent, ; death- 
rate, 3*40 j)er cent. ; proportion of illegitimate births, 7*26 
per cent. Area, 5429 s(juare miles. Pew' provinces in 
S[)ain have so many railway lines as Seville. After a 
cou]>le of centuries of decay, the industries increased con- 
siderably in the last quarter of the 19th century. I'he 
State foundries and manufactures of sinall-arnis, shells, and 
gunpowder are important aud conducted by royal artillery 
statts. There are also iron and bronze works, tanneries, 
breweries, oil aiid fiour-mills, distilleries, manufactures of 
soap, pon*elaiu, liardware, (jotton, linen, woollen, silk stulTs. 
The exports are valued at XI, 000, 000 annually, mostly 
going to England, France, and America. The coasting 
tnule was rcj)msentcd in 1898 by 1700 vessels entered, 
with 155,500 tons, and 1600 cleared, with 140,000. 

More than ‘ij millions of acres arc well cultivated, and some few 
distrh'ts well irrij'atod. In 1807 391,830 acres produced wheat, 
28.5,735 wres rye, oats, barley, and maize, 82,038 acres |mm 1 fruit, 
20,000 acres wine, 477,202 acjres olives. There arc 89 mines 
actually worked (6 of alum, 25 copper, 30 iron -ore, 28 coal), and 
there arc 309 registered unproductive mines. The mines that arc 
worked give employment to 1710 hands, and the outjmt in 1898 
wras 503 tons of alum, 09,849 of copper, 383,804 of iron-ore, 121,071 
of coal, and 75,623 tons of agglomerates. 

Seville, capital of the above province, on the Guadal- 
quivir. Population (1887), 143,182; (1897), 146,205. 
The township extends over nearly 30,000 acres. The 
surrounding country is very fertile and produces abund- 
antly cereals, olive, wine, fruit, and vegetables. Modern 
embankments liave bcjon built on the river, and many 
other precautions taken by the municipal corpi^ration to 
prevent floods. Seville is the terminus of three lines 
that put it into communication with Madrid, and of other 
lines to Cadiz, Aliuorchon, Ciudad Real, Huelva, Badajoz, 
and Lisl)on. Three of these lines have branebos down t<j 
tho water-side on the quays, along which vessels of con- 
siderable size load and unload. The quay on tho left 
bank is handsome, well paved, 4500 feet long, provided 
with jx)werful cranes, and sheds for merchandise. The 
late duchess of Mont|)en8ier gave a part of tho grounds 
of tho palace of San Telmo to the municipal corporation, 
and bequeathed the San Telmo residence to the arch- 
bishopric under certain conditions. The navigation up the 
Guadalquivir from its mouth to Seville is less dangerous 
for steamers tlian for sailing vessels, but is still uncertain. 
Nevertheless, Seville is one of the most important port^j 
in Spain. In 1898, 487 sailing vessels, of which 4 were 
British and 464 Spanish, and 735 steamers, of which 246 
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were British and 443 Spanish, entered the port of Seville; 
and 488 sailing vessels, of which 4 were British and 
466 Sj[>anish, and 734 steamers, of which 247 were British 
and 442 Spanish, cleared. The i)rincii)al exports in 1898 
w'ere iron-ore (381,593 tons, valued at XI 57,407), copi3er 
]>yrite8, lead and lead ore, corks, oranges, olives and olive 
oil, wine, and quicksilver. The exports to England in 
1898 were valued at X862,366, the imports X162,769 ; 
exports to France, X293,200, and imports X75,420; 
tho total exports of the ix)rt having been XI, 479, 529, 
the imjiorts X486,606. Tho principal industries are 
iron, machinery, tobacco, chocolate, soap, porcelain, beer, 
liqueurs, brandies, corks, and silk in every shaiie. The 
royal artillery works and foundries are very important. 
The (jeramic, porcelain and coarse w'are manufactory in the 
ancient Carthusian convent in the vega of Triaria, on the 
right bank of the Guadal(|uivir, is a j^rosperous industry 
that employs more than 2000 hands. Equally important 
is the great tobacco and cigar factory, where 6000 women 
are cm]>loycd. At great exjjense and under careful 
management, though slowly, repairs of importance have 
had to be undertaken in tlie noble cathedral La Giralda ; 
many of the columns had to l )0 attended to urgently, as 
they were showing signs of decay. Seville is divided into 
10 distri(5ls, subdivided into 35 barrios^ with 612 streets, 
57 squares. The outer bamos are : Los Humeros, La 
Macarena, San Roque and La Calzada, San Bernardo, 
La ('esteria, Carreteria, and Bataldlo, Triana, on the right 
bank of the Guadalquivir, with 50 streets and 15,000 souls, 
the favourite abode of the gypsies. Public education has 
progressed in Seville, which has numerous j)rimary stiite 
and private schools, an institute, and the university now 
installed in tho Jesuit college founded in the 16th century. 
The scientific and literary establishments are important. 
There is a seminary which was formerly the university of 
Seville. 

S^Vr08p D0UX«| a department of western France, 
watered by the Sfevre Nantaise and the S6vre Niortaiso. 

Area, 2338 square miles. The population, 350,103 in 1881, had 
decreased to 339,344 in 1901. There were in 1896 895 sehouh, 
with 50,000 pupils, tho illiterate amounting to 4 per cent, of the 
population. Out of 1,373,320 acres under cultivation in 1890, 
1,047,280 acres were plough-land and 22,230 acres vineyards. 
The wheat crop of 1899 was valued at £1,120,000 ; barley, 
£120,000 ; oats, £1,201,000 ; potatoes, £328,000 ; mangold-wurzel, 
£220,000 ; green crop (trefoil, lucerne, and Bainfoin), £383,000 ; 
hemp, £14,200 ; vines, £81,000 ; walnuts, £16,200. Mining in 
1898 turned out 18,418 metric tons of coal, but tho department pro- 
duced only 30 tons of steel. Distillation yielded 552,000 gallons 
of alcohol. Much also is done in refining sugar and in paper 
manufacture. Niort, the capital, had in 1901 20,062 inhabitants. 

SBWSLgB Disposal. — The collection of sewage 
w'os fully discussed in the earlier article on Sewerage in 
the 9th edition of this Encycloijaxiia ; it remains to con- 
sider the various methods of dealing with it at the outfall 
in order to render it innocuous. We must, however, have 
a clear conception of the comyiosition of the liquid to bo 
dealt with, and also know all the circumstances in which it 
is delivered at the works. Domestic sewage is the fouled 
water-suj)ply of a community. The water is brought into 
tho household, and after serving its purpose is discharged 
into the sewerage system as sewage. The composition of 
this liquid is now fairly well known, and is generally re- 
duced for the purposes of comparison to a standard ; that 
is to say, ordinary sewage is that due to a water-supply of 
about 30 gallons per he^ per diem. If the supply is less, 
and there is no leakage of subsoil water into the drainage 
system, the sewage will be stronger ; conversely, if there is 
leakage, «kc., the sewage will be more dilute, but obviously, 
the quantity of impurities will, for any given population, 
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be the eame in amount. The subjoined table shows the 
kind of sewage referred to ; — 


Average Domestic Hcwage^ itt Graiiutjter Gallon, 


Total Bolida 

Organic 

Organic 

Ain- 

Clilorino. 

Suspended. 


in solution. 

carbon. 

nitrogen. 

moiiia. 

Mineral. 

Organic. 

ToUl. 

60*64 

3*287 

1*643 

1 4*70 

7*46 

16-92 

11*36 

13-28 


For all practical purposes "we may say tlnit average 
sewage contains two tons of susijended matters in each 
million gallons, one-half of which is mineral matter. 
When, ho'wever, we come to a consideration of trade waste, 
the question bwomes difficult in the cxtremti, beoAU.se of 
tlie great variety of trades, and the ever varying quantities 
added to the sewage. Generalizations ai e of no value in 
these cases, and each town must be considered on its 
merits. We may, however, enumerate some of the princii»al 
trade wastes; these are from dye-works, print-works, 
bleach- works, chemical woi-ks, tanneries, breweries, jiaper- 
makers, woollen-works, silk-works, iron-works, and many 
others. In some cases one only of these trade wastes finds 
its way to the sewers ; in others, several of tlunn may Iks 
found. In some instances, again, these trade wastes are of 
an alkaline nature, in others they are acid ; the mixtures 
may be either, and of greatly varying cliaiacter. Next 
conies the manner in which sewuge is discharged at the 
works. The flow is variable throughout the entire 24 liouns, 
but in the case of sewers discharging domestic sewage only, 
such sewage being of the standard strength, it will be a 
close approximation to the facts to say that al>out two- 
thirds is discharged between the hours of 7 a.m. and 7 p.m., 
one-half during during the eight hours of maximum flow, 
two-fifths during the six hours of maximum flow, ami 
about 7J jKir cent. p(;r hour during the two hours of maxi- 
mum flow. These data wdll be sufficient for the design of 
the works intended for dealing with the sewage. Sejjarate 
calculations must bo made if there is trade refuse, or much 
leakage of subsoil 'water. In very large .systems, again, 
the maxima are rather less lK;cau.se of the time occupied 
by the sewage in travelling to the outfall from the more 
remote parts of the district. Kainfall is generally admitted 
to the scivcrs, either wholly or in i»irt. In large cities like 
London, GLasgovr, and many others, one .system only is 
enii>loyed for both sewage and rainfall, and it is the best, 
becAUse of the filthy condition of the striK*t "washings 
xvhero there is much vehicular traffic. In these cases the 
sewage flow may be increased more than a hundredfold 
within the s])ace of a few minutes by the occurrence of 
heavy rainstorms. Of course the sewage disposal works 
can only deal with a small projioi-tion of such flow, and 
the balance is discliarged into some convenient watercourse, 
or river, or other suitable iilacc. Even "when the separate 
sysUmi is employed, as in the case of the smaller towns, 
the flow may be increased ten to fifteen times by rain, 
because it is unusual to carry two sets of drains to the 
backs of the houses. In designing outfall works, there- 
fore, all these circumstances must Ixi carefully considered. 
Again, when the sewage is pumped, as is frequently the 
case, the size of the tanks must often Iw im*reast?d, lx*cause 
in the smaller installations the whole of the day’s sewage 
is frequently puiiqied out in a few hours ; this fact must 
also iKi remembered when designing filters. 

Nearly every town upon the coast turns its sewage into 
the sea — a very pi*oper course if the conditions are favour- 
able. That the sea actually has a purifying effect must 
be obvious to anyone who will take the trouble to follow 
the sewage after it leaves the outfall. The object to be 
attained is its disjxrsion in a large volume of sea-water. 
As it is lighter than salt water it tends to rise after leaving 


the sewer j the outfall should, therefore, if practicable, 
terminate in deep water, so that the two liquids may l>e- 
come well mixed. The currents must l)c stiidicd by means 
of fioats, and in most cases the sewAge must be discharged 
uiK)n the ebb tide only, and then perha]>s not throughoui 
the entire period, the object being to prevent it from being 
carried towards the shore. That the purification is effijctwl 
mainly by means of living organi.sins — with w hich sca-w ater 
teems — is now» well established, and it has lx*cn urged by 
comj>etcnt authorities that this system is not wasteful, 
since the organic matter forms the food of the low’cr 
organisms, w’hich in turn are devoured by fisli. Thus the 
sea is the richer, if the land is the iw)orcr, by the adoption 
of this cleanly method of disjxjsal. Tlic next stej) is the 
partial purification of the sewage by means of a chemical 
process. When a tow'ii lies some disUince up an estuary, 
as for example London, Glasgow^, Iloche.ster, and many 
others, the dilution may be insufficient to prevent a 
nuisance, or the suspended matters may be deposittKl u]>on 
the foreshore to be uncovered at low water. The first 
stage of purification is then employed, namely, clarification 
in tanks. There is some scope for good w’ork here, because 
badly designed tanks may be costly to work, and may not 
even then give good results. Practice varies with regard 
to tank capacity, but as a general rule it should be at least 
equal to half a day’s dry weatlu‘r flow. This will enable 
the works manager to turn out a good effluent, exen in 
wet weather, when the volume is inucb increased. With 
regard to the jnactical effect of any particular treatment, 
it is now' recognized that tlie matters in sfilution are 
scarcely touched by any tiieniieal process that can be 
employed, but the removal of tlie su.sijended matter is a 
great gain, as has been proved in the case of London. 
Briefly, a good chemical process will do about one-half of 
the work of imritication ; and in very many ea.ses it is not 
neces.sary to go fartlier. AVith regard to the kind of 
chemical to nsc, lime, either alone or in conjunction with 
sulphate of alumina, or with laoto-sulpluite of iron, is most 
frequently emjiloyed ; and its prolonged use; is obviously 
a case of the survival of the fittest. When the resulting 
sewage .sludge has to be filti'vqiressed, lime is almost essential 
for the i)rimary treatment of the .sewage, in order to destroy 
the glutinous nature of the sludge. In the ca.se of large 
towns like Ijondoii, HkJanchester, and Salford, the sludge is 
shipped ill .sjieciaJly designed steamers, f>f 600 tons to 
1000 tons burden, and discharged into tlie sea i\i a distance 
from the eoa,st, expis iisiee having pro\(‘d this to be the 
most eeomnnieal eonrse to ]nirsiie. In the case of towms 
situated on rivers abrive the range of tidal waters, the 
further purification is efteeted either on land, or by means 
of artificial filters, or a combination of the two. The 
question fd’ lantl treatnusit is frecjuently cfjiisidt'rcd from 
the standj)oiiit of so many jiersons to the aertr ; but the 
liest method is t() ascertain how* many gallons j»er day an 
acre of land will j unify. As the ijuality of land vaiies 
greatly, the ])roiH*r volume to be applied ])er acre can only 
be ascertained after a good deal of expiTience. The range 
lie.s betw'ccn about JIOOO gallons per acre per day in the 
case of poor land, to about 30,000 gallons in tli<‘ same 
jieriod in the case of the best. Let us assume an iustanec 
of the latter kind. The works have be(‘ii designed on a 
basis of 1000 persons per acre, juodueiiig 30,000 gallon.s 
of sewage per day; the land being of a highly suitable 
diameter, and the sewage having been <iarilied, suej*e.-s is 
assured. But, conversely, through faulty construction of 
the scw'crs, the sewage amounts, say, to 60 gallons per 
head ; the land, unable to deal witli the li(]uid. quickly 
becomes w’atcr-loggod and oflensive, and the w'orks am a 
failure. Precisely the sana; remarks apply to artiticial 
filters, which are always chisigned uj»on the liasis ol so 
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many gallons jier square yard of filtering material. Many 
failures of botli land and filters have been due to the fact 
that the actual sewage flow was greatly in excess of the 
original estimates. Wo may say that clay soils lie at one 
end of the scale, and very porous sands or gravels at the 
other ; obviously, thert^fore, each case must be considered 
on its mtsrita It should lie remembered that when such 
moderate quantities as 3000 gallons i)or acre per day are 
applitsl to land, there is no necessity to remove the 
susjKiiKled matter ; broad irrigation being resorted to, the 
land readily assimilates the solids, and thus one source of 
expense may be eliminated. 

The aitificial filters are now generally called bacteria 
beds ; although filters have l^en in constant use in some 
cases, as for instance at Wimbledon, for a great number of 
years. The first filters constructed at these works were 
made in 1876, and were about 7000 yards in extent. 
Witli the growth of ])Opulation additions have lx}en made 
of at least five times that area. One of the original beds 
wjis used for crude sewage, but the mineral matter choked 
it completely, and experience i)ointed to the necessity of 
clarifying the sewage before filtration. Whether the 
treatment should be in open or in closed tanks, or whether 
chemicals should be added, is at present much dei)ateil ; 
but seeing that ordinary sew’age contains one ton of sus- 
IKiiided mineral matter in each million gallons, it is clear 
that if this is not removed before filtration, it will be 
retiiincd in the Alters and ultimately choke them, as 
happened at Wimbledon. At the present time the 
common cessjKW)! is Ixjing resuscitated and imjiroved under 
the name of a se])tic tank. In this the disintegration of 
the sus|»eiided matter Is brought about by anaerobic organ- 
isms, and the liquid in passing slowly through the tank 
absorbs most of the gases due to the breaking down of the 
organic matter. There is no oxidation at this stage. The 
litpiid is next [)as8ed through artificial filters, of which there 
are many types. What is known as a ‘‘contact” filter was 
constructed, probably for the first time on a large scale, 
at the iKindon (Barking) works. The obje<5t sought to be 
attained was that of making each cubic yard of filtering 
material i>erform ilic same amount of w^ork, and the least 
oxiHJusive way was apparently to close the outlet, and 
charge the filter with liquid, allowing it to remain in 
contact for about t>vo hours, and then drawing it oft’ so 
tliiit the bed could be thoroughly ai*rated. No doubt a 
lietter way would Ix! to distribute the sewage in the form 
of a shower of liquid, and work the ])eds continuously, but 
this involves a good deal of expense for spreading a|»- 
])liances, and a fall is necessary in the works, which is not 
always obtainable. Prolxibly the most couqiletc installa- 
tion of the kind hist referred to is that at Salford. Iron 
pipes are led over the surface of the filters, and spraying 
nozzles are placed at short intervals, so that the .sewage is 
applied in the form of a heavy shower. But whatever 
form the filters and appliances may assume, the final result 
is the same. If the beds arc projierly aerated, the aerobic 
organism establishes itself in prodigious luuubers, and 
attacks the organic matter, bi-eaking it down into harm- 
less, soluble, and gaseous prtxluets. It is, of course, 
assumed that the filters are adet^uatc in area, and arc 
proj^erly manageil. With regard to the materials to bo 
employed in making sewage filters, it is now well ostal>- 
lished that the size of the [^articles has a more inqx>rtant 
bearing than their composition. At the same time, it may 
1)0 remarked that materials with very rough surfaces, as 
for instance coke breeze, are more effective than those 
with smooth surfaces. Doubtless the former clHs.ses afford, 
in the interstices, a lodging for the l)acteria, and no doubt 
a given quantity of material with rough surfaces will 
liarboiir greater numbers than the same amount of smooth. 


A reference must bo made to the Manchester experi- 
ments, The exiHjrts' rejiort suggested tlie provision of 60 
acres of filters for dealing with the sew^age of the city, 
w'hich is said to average 30 million gallons ])er day in dry 
weather. But after inquiry into the merits of the proposal 
the officials of the Locad (Jlovemment Board recommended 
that the Alters should be 92 acres in extent, and that the 
effluent should be Auished on land. Storm water Alters to 
take the excess after the sewage was diluted six times 
were also recommended, such Alters being designed to 
pass 500 gallons per square yard per diem. In this case 
clariAed sewage w^as to be dealt with on Alters 3 feet 4 
inches in depth, composed of clinkers broken to pass a sieve 
with meshes of inches, but retained on one with meshes 
of I of an inch. It will be observed, therefore, that the 
bacterial treatment of sewage has scarcely as yet emerged 
from the exi>erimental stage, but it will certainly be adopted 
in many cases where it is impracticable to obtain good land 
in sufficient <piantity for the })uriAcation of the sewage.. 
With regard to the dis{>osal of sewage-sludge in inland 
towns, until it has been fairly established by a long trial 
that bacteria will dis 2 X)se of this material, the reduction of 
its bulk by means of Alter-presses will be found to be the 
most satisfactory method of dealing with it. The practical 
i5ffect is the conversion of 5 tons of offensive mud into 
1 ton of hard <‘ake, which may ho readily handled and 
carted. The cost is usually about 2s. 6d. i)er ton of cake, 
and a million gallons of average sewage produce about 
8 tons. (s. Cii.) 

Sewinflf MAChinCISa — The machines and stitches 
described in vol. xxL p. 719, of the AWy. Hr if,, continue in 
use, and have been supplemented by im}M)rtant inventions 
for s{)ecial kinds of work. In sewing ciir{)ets the great 
weights of material make feeding difficult, and therefore 
machines have l>een invented that move along the carpet,, 
which itself remains stationary. The earlier forms of this 
machine were hand-worked. The two lengths of carjjet 
were stretched across the room, and the machine, followed 
by the operator, who turned it by means of a hand-crank, 
tnivelled along the seam. One of these machines wa» 
capable of doing the work of eight or ten hand-sewers. 
The new Singer carjxst sewing machine is oi^erated by 
electricity or other jjower and runs along a track. Tlie 
carjiet is stretched and sew'wl so rapidly that one power 
machine does the work of eight or ten hand machines. A 
machine for quilting and similar ojieratioiis has been in- 
vented in wiiich two needles produce imrallel rows of 
stitching. The distance of these may be varied by thirty- 
seconds, from -jV to § of an inch. As manufactured by 
the Singer CoitqKiny, only one rotating hook is employeil 
beneath the foed-platc to pick up the loops of both threes. 
Shoes are now sew^ii by machine, and the introduction of 
shoe sewung machines has revolutionized the shoe industry. 
Books are stitched by machine, the Brehmer wire sewing* 
machine and Smyth thread sewing machine being prominent 
i*cpresentatives. Button-hole sewing machines are another 
special type on the production of which years of experi- 
ment have l)een expended. A fast hand operative can 
produce iu ordinary sow'ing Afty stitches a minute. A 
foot-driven machine can produce one thousand, and a 
l)owcr-driven machine three to four thousand stitches per 
minute. For a rate of seven hundred stitches jxsr minute 
about -s/iy hor8c-i)ow’er is required. 

Nearly three million sowing machines are produced 
annually, in about 150 factories, tw^o-thirds of which are 
iu Oermauy and the United States. Between 1880 and 
1890 from 500,000 to 600,000 sewing machines were 
made iu the United States. The number of factories 
deca^ased 50 iier cent, in that i)eri(^ but the same number 
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of employes were engaged. The labour cost represents 
40 per cent, of the cost of a sowing machine. Over 
$67,000,000 worth of machines >\as ex^iorted from the 
United States between 18G5 and 1895. At present about 
150,000 machines are exported annually. (t. o’c. s.) 

Sextant- — For astronomical observations on shore, 
the sextant mounted on a stand, in skilled hands, gives 
results which are but little inferior to those derived from 
the portable transit instrument ; but in high latitudes the 
value of the sextant for time observations is somowliat 
diminished. It jiossessos the great advantage of l)eing 
always ready for immediate use ; little or no pi-e])aration 
of the ground is necessary, as in the case of the transit 
instrument. Messrs Troughton and 8imm construct the 
double-frame or pillar form of sextant, while Messrs Cary 
and Porter adopt the edge-bar principle to secure strength 
and rigidity of frame. The former is certainly much 
lighter, but sextants by cither maker give equally good 
results ; and when a stand is used, weight is not of much 
consec^uence. Accuracy of graduation, small centring 
error, and 8Ui>erior workmanship can only bo assured by 
makers of ivpute, and a first-class instrument is indis- 
IXiiisable. 

Teltscopes arc of two kinds : the diree.t, for the iiioro ordinary 
sorts of observations ; and the inverting, for astronomical work, one 
of the eyepieces of which should l»c of high magnifying power, not 
leas than 15 diameters. To each eyepiece there are two pairs of 
wires, c«uih pair jierpeiidicular to the other, and dividing tiie field 
of view into nine divisionn, of which the central is square. Con- 
Uc-ts .should be made aa nearly as ]K).s.Hible in the centre of this 
.stiuare. It is eonvenient if the tolescojKi is fitted with an interriqited 
thread to screw into the collar of the up and down tucec. Sliades, 
— lloth mirrors are siqiplied with coloured shadfes of ditforent 
degrees of shade, and may be used either singly or combined for 
sea obsci vatious ; they are subjecjt t<» errors of refraction, due to 
noii-paralhdism of the sides of the glass. Coloured eyepitHjes of 
neutral glass of different intensities arc fitted to slip on and off the 
conically ground surface of the cyepioc^es of the teleseoiio ; tlicy are 
u.sod for index error and for observations in tlio artificial horizon. 
Introducing no refraction error, they also ensure the suns lasing of 
the siiiiie brilliaiKsy ; a very important jsiint. The iqi and down 
piece, when adjusted to e({ualize the suns, will bring the axis of 
the telescoTKj nwirly exactly in line with the edge of tlie silvered 
surface of the horizon glass, which is the best j^Kisition for observing, 
and from this it mu.st never bo moved until the e(]ual altitude or 
,<}ther ohwsrvations are complete. Vernier . — An extended vernier, 
i.e., a vernier whosts divisions are twice the distance ajiart of those 
on the are, will lie found convenient for accurate observing. 

Adjustments . — It Ls essential that the planes of both 
the index glass and the liorizon gla.sH should be perjien- 
dicular to the plane of the instiTiment, and they should 
also be jiarallel to one another when the vernier is set to 
zero. The line of collimation of the telescope must bo 
parallel to the plane of the sextant. This adjustment, 
though less liable to alter than either of the others, should 
nevertheless lie examined from time to time as follows : — 
With the sextant mounted on a stand, move the index so 
as to separate the direct and refiected images of a star by 
a distance nearly equal to the length of the jiarallel wires 
of the telescope, and turn the eyejiiccc until the direct 
image of the star coinciding with one extremity of the 
wire, the refiected image coincides with the other ex- 
tremity ; the wires will then be jiorallel to the jilane of 
the sextant. Select two bright stars, 1 aO" or more apart, 
and make a coincidence of the reflected and dii-oct images 
on tho middle of one wire, and then on the middle of the 
other. If the two readings agree, the ac^ustment is 
correct ; if not, the adjusting 8crew\s in the collar of the 
up and down piece must be moved until the coincidence 
is exact on both wires. 

Centriwj error is a very imixirtant error, and is one 
that cannot be corrected. It may amount in an indifferent 
instrument to a quantity sufficient to vitiate the result of 
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any observations on one side only of tlic zenith. It arises 
from the eccentricity of the centres of the index arm ami 
of the arc, and varies witli the angle measured, lioing 
generally greater as the angle increases ; but the index 
arm becoming bent, or any jiart of the frame receiving a 
blow which alters its shape, the flexure of the instrument 
from varying tenqjerature, and defective graduation, will 
aU produce errors which it is generally inqiossiblo to dis- 
entangle, and they are all included in the one correction 
for centring. This cori*ection is found by coiiqiaring the 
angle measured by the sextent (corrected for index en*or) 
with the true angle. The most accurate method, because 
it employs a large numlxT of observations for the same or 
nearly the same angle, is by observations of jiairs of 
circum-meridian stars in the artificial horizon at various 
altitudes. Double the difference lictwcen the resulting 
latitude by each star and the mean latitude will be the 
centring error for an angle equal to the double altitude of 
that star, tliat is, the angle actually measured by the 
sextant, index error lieing carefully ascertained and ajqilied 
liefore working out. Careful measurement of tlie angles 
between stars, com|)ared witli their calculated ajijiaient 
distance, is another method. At Kew Observatory the 
centring error was (letenniiied for certain angles by fixed 
collimatoiK Including, as it does, errors from so many 
causes, the correction does not remain jicrfectly steady, 
and it should be ascertained from time to time for any 
sextant which is to be eiiqiloyed for accurate determination 
of jiositions in circumstances which do not permit of the 
use of mcth(Mls whereby it as well as oilier errors art' 
eliminated. In a good sextant the error sliould not exceed 
one minute over the whole of the arc. 

Sextant Stand . — For obNorviitioiis on shore tho sextant should he 
inounttxl on a stand, in order to get the licst results. In an im- 
]»rovcd form of stand, the hearing which carries tlie sextant is 
square, and tho wliolo lictiring revolving on a eentro is ctonirolltMl 
hy a clamp and tangent serew. The counter] loise weights sliould 
exactly balance the sextant, and they may be litted to slkle in and 
out, thus allowing of adjustment. 

Levels, — K small spirit-level fixeil on one of the arms of the 
^xtaiit stand, and another level jiivotiiig roinul the ]»illar on the 
index bar of the sextant ejirrying the microseojie, working in a 
])laue parallel to that of the instrument, and tixenj by means of a 
set screw, arc of great assistance in )>lacing tlic s«.*xtaiit exactly in 
the retpiired isisition when observing faint stars. W'ith this ti*le- 
Bco])e ])ointing to the centre of the artificial horizon, the dirtsci and 
refloetecl imapis of the sun at any convenient altitudis are mode to 
coincide. The levels are then adjusted and |)ermancntly fixed hy 
their set setrew’s. To observe a faint star, it is only necessary to wt 
its double altitude on the sextant, turn the instrument and the 
stand to bring the bubbles of their rcs|K*ctivi5 levels in the centre of 
their runs, and move the stand until the tclesisiqie points to the 
eeiitre of the artificial horizon and in the dinsistiou of tlic star, when 
the direwt and rofhscsti*d images will he si*eii in the held. 

Electric Liglit. — A .small electric, light tittwl on the arm carrying 
tho niicrosco]x>, and worke-d hy a dry battery, enables the sextant to 
lie road ott’at niglit with facility. 

Artificial Horizon . — The gla.ss in the roof should be of 
the best quality, and the faeces of eacli iiane accurately 
])arallel. A new form of horizon has bixui introduced, 
with tho object of diminishing the waves set u|i in the 
mercury by vibration. It consists of a shallow rtMitanguhir 
trough of metel gilt. This is amalgamated after getting 
the surface absolutely clean and free from grease by wetting 
it with a few drops of dilute sulphuric acid, and rulibiug 
it with a droji of mercury until tlie whole surface is bright, 
when a very small quantity of ainalganiatod mercury mlch'd 
will flow evenly and form a horizontal .surface. Tin* dro.ss 
is wijicd off with a broiwl camel-hair brush, lii this 
shallow trough waves are killed almost instantaneously. 
The trough should lie thoroughly washed on each occasion 
before licing used. 

Tho horizon is jiluccd ujhih a stand, consisting of two 
iron plates, the uiqier resting on the lower, supisirted by 
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three long large-headed screws, by means of which it 
can be levelled. If the stand is raised off the ground 
a foot or so, on a firm foundation, thus bringing the 
artihcial horizon closer to the telescojje, faint stars are 
more easily observed, and the movement of the sextant 
necessary to keej) the sttir in tlie field, owing to its motion 
in the heavens, will be lessened. A lantern placed on the 
ground behind, or a little on one side of, the observer, and 
faintly showing on the artificial horizon, will sufficiently 
illuminate the wires of the telescope on a dark night. 

(A. M. F^) 

SoychOllCSf an archi|)elago in the Indian Ocean, 
consisting of eighty islands — several of them mere islets 
— situated between 3® 38' and 5“ 45' S. and 52" 55' and 
53“ 50' 15. Of those, Mahe is the largest, most central, 
and has the greatest height above the sea (2998 feet). 
Oidy four others are inhabited, namely, Praslin, La Digue, 
Denis, arul Bird. The islands are surrounded by coral 
reefs ; their soil is most fertile, and the climate, although 
tropical, is very healthy. Like all the other Indian Ocean 
islands, the Seychelles have a ])eculiar fauna, represented 
by as many as 60 Hj[)ecie3 of plants. The principal exports 
are cocoa-nut oil, soap, vanilla, tortoise-shell, guano, cocoa- 
nuts, and cacatj. The following statistics show the trade 
and revenue of the group : — 


1884. 

1889. 

1804. 

IJKK). 

Imports 

£x]K)rt8 

Ks. 4, 28,605 
3,92,175 

Ra. 5,70,990 
6,53,102 

£8.6,33,061 

7,64,080 

Rs. 9, 80, 911 
10,36,161 

Revenue . 
Kxjtendituiv 

1,30,047 

2,00,096 

1,69,083 

2,35,410 

2,78,470 

3,99,312 

2,96,920 


Populaiidn in 1881, 11,081 (7179 males and 6902 females). 
„ 1891, 16,440 (8302 „ „ 8138 „ ). 

,, 1901 (estimated), 20,275. 


These, as regards religion, consisted in 1891 of 2636 
Protestants and 12,608 Roman Catholics, the rest being 
probably Hindu. In 1900 there were 27 Government 
schools with a total average atteiidaiice of 2037 children. 
In addition there are St Louis College, with about 100 
pui)ils, and Victoria School with about 80. The rainfall 
in 1896 was 115*08 inches, considerably alwve the average 
fall for the previous five years, which wfis only 92*83 
inches ; since 1896 it has varied between 88*42 and 110*75. 
Temijerature, maximum, in shade, 88*7' ; minimum, 74*1". 
Average teni|x:rature for year: ma.ximum, shade, 83*0"; 
miiiimum, 76*8". 

Soymourp a city of Jackson county, Indiana, 
IT.S.A. It is on the Baltimore and Ohio South-Western, 
the Southern Indiana, and the Pittsburg, Cincinnati, 
Chiiiago, and St Louis railways, in the southern j)art of 
the state, at an altitude of 607 feet. It contains the 
machinery works of the Baltimore and Ohio South-Western 
Railroad, and has varied manufactures. Population ( 1890), 
5337 ; (1900), 6445, of w*hom 321 wore foreign-born and 
204 negroes. 

Seymour, Horatio (I 810 -I 886 ), American 
fltato^man, was born at Pomiiey, N. Y., 3 1st May 1810. His 
father was prominent in the Democratic party of the state. 
The son inherited his principles as w*ell as his wmlth, and 
from 1841, when he w*a8 first elected to the legislature, to 
1854, when he w*as elected as governor, gradually rose 
to a commanding |X)sition. On national issues he was 
(Conservative, and supiwrted the administration jjolicy 
of Pierce and Buchanan. In 1860-61 he strongly 
advocated compromise to avoid secession; but wdien war 
developed, he as strongly sup]x>rtcd the maintenance of the 
Union. He remained, however, a Deniocratic partisan, 
atul vigorously op|K)sod the Administration’s policy in 


respect to emancipation, military ari*ests, and conscription. 
In 1862 he was again elected governor of New York. 
His conduct in deahng with the great Draft Riots of July 
1863 drew on him vehement but ill-founded charges 
of weakness and incompetence. In 1868 the Democratic 
Convention, while he was its presiding officer, and despite 
his peremptory refusal, ])ressed u})on him the nomination 
for President. He reluctantly withdrew his refusal, but 
in the campaign was overwhelmingly defeated. After- 
wards, though frequently urged to enter public life, he 
lived in retirement on his estate near Utica, whore he 
died 12th February 1886. 

SoynS-SUr-Mor, La, town, arrondissement of 
Toulon, department of Var, France, 4 miles south-west of 
Toulon by rail. The shipbuilding yard now covers 
nearly 40 acres, lias ten slips available for the building 
of large ships, and with the connected forges gives employ- 
ment to about 4500 persons. Population (1891), 8836 ; 
(1901), 21,002. 

Sgrambatip Qiovanni (1843 ), distin- 

guished Italian conqjoser, was born in Rome, 28th May 
1843, of an Italian father and an English mother. His 
early education took ])lace at Trevi, in Umbria, and there 
he wrote some Church music, and obtained exjierienco as 
a singer and conductor. In 1860 he settled hi Rouu*, 
and definitely took up the w*ork of winning acceptance for 
the liest German music, which w*as at that time neglected 
in Italy. The influence and supjxirt of Liszt, who w*as in 
Rome from 1861, was naturally of the greatest advantage 
to him, and concerts of all sorts were undertaken, 
Sgambati conducting as ivell as })laying the j)iano. His 
coiiqx>sitions of this period (1864-65) included a 
quartet, two piano quintets, an octet, and an overture. 
Ho conducted Liszt’s DatUe symphony in 1866, and made 
the acquaintance of Wagner’s music for the first time at 
Munich, whither he travelled in Liszt’s company. His 
first album of songs apjioared in 1870, and liis first 
symjJiony was jJayed at the (^uirinal in 1881 ; this, as 
well as a piano concerto, was ]ierforinod in the cour.se of 
his first visit to England in 1882 ; and at his second 
visit, in 1891, his Shtfojiia epitoUamlo was given at the 
Philharmonic. His most extensive work, a Requiem Mass, 
was iierfomiod in Rome 1901. TIis many pianoforte w’orks 
liave won i>ermanent success ; but his iiifiuoiice on Italian 
musical tastij has been jM3rhaps greater than the merits of 
his compositions, which, though often |K)etical and generally 
effective, are often very thin and sUght in style. 

ShCibatZp a town in Servia, on the right bank of 
the river Sava. It has a mediaeval castle, built in 1470 by 
Sultan Mahommed II. to facilitate tlie incursion of the 
Turks into Croatia and Syrmia, which lie on the left bank 
of the river. It is the principal market and commercial 
town of north-western Sorvia, and exports to Hungary 
cereals, prunes, cattle, and jugs. It is well known for 
the excellent white honey which comes from its neigh- 
bourhood. The district is ricli in lime-trees. Shabatz is 
the seat of a bishop, of the district prefecture, and of a 
tribunal. It has a college and a library, and a garrison 
occupies the old fort. The jicople of Shabatz have the 
reputation of being the wittiest people in Sorvia. Popula- 
tion (1895), 10,917; (1900), 12,072. 

ShAdrinskp a district town of Russia, in the 
government and 383 miles south-east of the towm of Perm, 
on the river Iset. It is a growing town, with several dis- 
tilleries, and has become an im{)ortant entrepot for the 
export of corn, cattle, hides, skeep skins, woollen cloth, 
and tallow. Population (1897), 11,686, or 17,050 with 
the suburbs. 



SHAHABAD- 

ShfthftiMUli a district of ]h*itish India, in the I 
Patna division of Bengal. The administrative head- I 
quarters are at Arrah. Among other liistoric sites, it 
includes the fort of Uohtas, the tomb of Sher Shah at 
8 asseram, and the battlefield of Buxar. 

Area, 4365 square miles. Population (1881), 1,952,647 ; (1891), 
2,068,337. Classiiiod acconling to religion, Hindus numbered 
1,911,372; Mahommedans, 148,439; Christians, 277, of whom 
•only one WJis a native; “others,” 3249. In 1901 the i»opulation 
was 1,963,762, showing a decrease of 5 i)er cent, compared with 
an increase of 6 per cent, in the previous decade. Tlie land 
revenue and rates in 1897-98 were Rs. 19,00,495 ; number of police, 
614 ; boys at school (1896-97), 23,891, being 16 jkt cent, of the 
male i)opulation of school-going ago ; registered deatli-iate (1897), 
35*5 per thousand. The district has been jirotectcd against drought 
by a system of canals from the Soiic, sonic of which are navigable. 
In 1897-98 the gross receipts from these canals were 118.12,54,790, 
and the net receipts Rs. 6, 36, 648, on a total cajiital cxjicudituro 
«)f Rs. 2, 67, 91, 549. The district is travei'sed by the East Indian 
Railway near the Ganges, and by a branch from Mogulsarai to 
Gaya, which follows the Grand Trunk Road, and crosses the Bone 
at Dehri-on-Sotie, where arc the workshops of the canal. 

Shahjahanpur, a city and district of British 
India, in the llohilkhand division of the North-Western 
Provinces. The city is on the left bank of the river Deoha 
or Garra, 507 feet above the sea; railway junction, 780 
miles north-west of Calcutta. Population (1891), 78,522 ; 
(1901), 75,662; municipal income (1897-98), lls.70,953, 
more than half derived from octroi ; incidence of taxation, 
nearly 9 annas jjer head; registered death-rate (1897), 
30 per thousand. There is a military cantonment. There 
are manufactures of sugar, but no great trade. There is 
an American Methodist mission. Tliere are two j^rinting- 
])resscs, issuing one vernacular i)eriodical. 

The distric.t of SuAHJAiiAM’ru has an aiva of 1714 square miles. 
Population (1881), 856,946; (1891), 918,551, showing an im;rca.so 
of 7 per cent., compared with a desuvase of 10 per cent, in the 
u’evious nine years ; average density, 526 m^rsoiis jm.u* s<piare mile, 
n 1901 the population was 921,624. The land revonue and rates 
arc Rs. 11,08, 165, the iucidoiicc of assessment being R.1.0.9 jkt 
acre; cultivated ai-ea (1896-97), 710,831 acres, of which 37,974 
were irrigated from wells, &e. ; number of jxilico, 2761 ; vernacular 
schools, 105, with 4958 jmjiils ; registend death-rate (1897), 43*45 
]>er thousand. The jirincnial croj».s are riec, wheat, ]iuls«*, millet, 
siigar-eauc, and ojiiuni. Tlierc are no Gov<Tiinicnt canals. The 
distritd suileTcd very severely from the famine of 1877-79. It is 
now traversed by the Lncknow-liareilly section of the Oudh and 
Iloliilkliand Railway, witli a branch northwards from Shalijahanjmr 
eity. At Rosa is a sugar rcfliicry and rum distillery, with an annual 
out-turn valued at Rs. 13,48,000. In 1897-98 the excise duty paid 
or credited was Rs. 6, 4 9, 336. 

ShSthpUTi a town and district of British India, in 
the llaw*alpindi division of the Punjab. The town is near 
the left bank of the river Jlicluin. Poi)ulation (1891), 
6337; municipal income (1897-98), Rs.l789. There is 
an Anglo- vernacular scliool, and a branch of the Arya 
Samaj. 

The district of Shaiipur lias an anta of 4840 square miles. IVqm- 
latioii (1881), 421,508 ; (1891), 493,588, showing an increase of 17 
jicr cent., due to the extension of irrigation ; average density, 102 
jiersons jwr square mile. In 1901 the {mimlation was 521,572, 
showing an increase of 6 per cent. Tlie laud revenue and rates in 
1897-98 were Rs. 6, 95,949, the incidemte of assessment being 5 annas 
pr acre; cultivated area, 401,979 aiTes, of which 230,417 were 
irrigated, including 48,637 from Government canals ; number of 

E olice, 445 ; number of schools (1896-97), 343, attended by 7551 
oys, being 14*2 per cent, of the boys of sidiool -going age ; death- 
rate (1897), 32 per thousand. The jiriucijial crojis are wheat, 
millet, pulse, and cotton. The largest town and chief commercial 
centre is Bhera. The district is traversed from different directions 
by two branches of the North-Western Railway, which ajiproach 
each other on ojijiosite banks of the Jheluni ; total length, 75 miles ; 
and there are 112 miles of navigalde rivers. 

Sh&hriidi capital of the Shdhrud-Bostdm province 
of Persia, situated about 258 miles east of Tehrdn, on 
tbo high road thence to Mashhad, at an altitude of 4460 
feet, in 36* 25' N. and 54* 59' E. It has a pfjpulation of 
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less Uian 10 , 000 , post and telegraph offices, and a lively 
transit trade between w'estern Khorassan and Astarabdd, 
the latter place 44 miles away to the north. Altliough 
capital of the province, it is not the residence of Die 
governor, who prefers the more salubrious Bostdin, a small 
city witli fine gardens and a mosque of the 14th century, 
lying 3 miles to the north-east. 

Shftmokirii a borough of Northumberland county, 
Pennsylvania, U.S.A. It is situated in 40* 47' N., and 
76* 33' W., on Shamokin creek, east of the centre of thci 
state, at an altitude of 730 feet. Its site is very hilly, 
but the street plan is burly regular, and it is divided into 
ten wards. It has three railways, the Lehigh Valley, 
the Northern Central, and the Philadeljdiia and Beading. 
Lying within the antliracitc: coal region and surrounded 
by coal-mines, its chief industries are mining and shijiping 
coal. Its manufactures are mainly of iron and steel. 
Population (1890), 14,403; (1900), 18,202, of whom 
2703 were foreign-born and 65 negroc.s. 

8 hSin|phfti| a treaty j)ort in the jirovinoc of Kiangsu, 
China. This city is by far tin; most iinjiortant of all the 
treaty jiorts of China. Its geograjihical situation gives 
it jicculiar advantages as a centre of trade. It lies mid- 
way on the coast line between Canton and Peking, is at 
the mouth of the great rivcT Yangtse, and is the luitiiral 
terminus of the ocean-borne trade coming from the Piicifie 
coast of America and from Jajian. It is thus the mecting- 
jH>int of four distinct .streams of trade. Its commerce, more- 
over, is under the protection of all the flags of Eurojie ami 
America, for all are e(jually interested. During the C^liino- 
Juiianese war, by agreement lx?tw’ecn Gn‘at Britain and 
Japan, Shanghai and its ajiproaehcs wxtc sjiecially exempted 
from tlie sjiliere of warlike ojierations. This is a jirecedent 
wdiich will jirobably be followed in tlie event of future 
conflict Ijetwx'cn China and any foreign Power, while in the 
event of domestic revolution in China itself, all tlu‘ foreign 
Pow’ers would combine to offer the jirotection of their war 
vessels. Notwithstanding, therefore, the somewhat un- 
stable condition of the Chinese Government, it would s(jem 
that whatever may hajijien Shanghai may reasonably be* 
deemed safe. Tlic value of tlie trtule passing tli rough 
the customs grew from II. taels 134,000,000 in 1880 
(£36,800,000) to II. taels 306,701,000 (£46,005,000) in 
1899 — the silver valuation rejiresonting more ne 4 uly the 
volume. The jirincijial items of iinjiort are cotton yarns 
(£4,620,700 in 1899), opium (£3,360,700), metals 
(£933,400), sugar (£907,800), jictnileiim (£l,18r),(;0O), 
and coal (£686,800) ; of cxjiort, silk (£14,298,300), rott<ui 
(£5,378,400), tea (£1,345,500), rice (£1,006,900), liides 
and skins (£1,043,800), wool, wheat, and beans. Great 
Britain and the Britisli colonies sujiply nearly 31 jier 
cent, of the imports, Jajiaii 121 per cent., and the Dnited 
States 12 JUT cent.; and of the exports Great Britain 
and the Britisli colonies take 18 jier cent., the Gnited 
States 12 jicr cent., and Jajian 10 jkt eent. In 1900 
there entered and cleared 7,982,850 tons of shi|)}iing 
under foreign flag, of which 5,043,700, or rather over 
63 per cent., w*ere Briti.sh. In addition, 1,449,560 tons 
under the Chine.se flag entered and cleared. Shanghai 
holds with rcs])cct to northern and central China the 
same position in jioint of trade tliat llong Kmig holds 
for south China. Eacli is the terminus r»f tlie (Mean 
steamer traffic and the general de]K>t wlieme f<»r<;ign 
imjiorts are distributed to the outi)orts, and wlicre mitive 
produce is collected for exjort to foreign countries. Tlie 
trade of Shanghai thus rejiresents jiractieally the trade of 
three-fourths of the country. Slmnghai, moreover, is m-»t 
only a jiort of trade, but is rajiidly becoming a large 
manufacturing and irulustrial centre. In this category the 
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first place must be given to cotton mills, which, though 
not os yet very numerous, give promise of considerable 
development. The demand in China for cotton yarn, 
chiefiy the produce of the Boinlmy mills, has l>een steadily 
on the increase, and in 1898 tlie import into Shanghai 
amounted to .330,000 l)ales valued at j£3,000,000. On 
the other hand, Cliina produces raw cotton in indefinite 
quantity, and has liithcrto been the main source of supply 
for the Japanese mills. At the close of 1898 there were 
running in all 300,000 spindles —five out of eight mills 
being in foreign hamls, the others being native. Cloth 
weaving was tried in two of the mills, but aljandoncd in 
favour of sjiinning. Next in imiiortance is the reeling of 
silk cocoons by machinery. This is gradually sujjplanting 
the wasteful method of native reeling, giving a much better 
finished and conseiiuently more valuable article. Shangliai 
also contains three large establishments for docking, re- 
pairing, and building ships. Among minor industries 
are match factories, rice and paper mills, ice, cigarette, 
piano, carriage, and furniture factories, wood carving, «fec. 

]>y virtue oi‘ extra-territorial clauses in the various treaties, all 
foreigners, subjects of any treaty 1*ow«t, arc exempted from the 
jurisdiction of the Chinese authorities, and mode justiciable only 
heforo their own otticials. As there are now fourteen treaty 
Powers represented at Shanghai, there arc consefiueiitly fourteen 
distinct courts sitting side by side, oaeli administering the law of 
its own nationality. In adrfition, there is also a Chinese court, 
couiinoiily called the Mixed Court, though it is no more mixed 
than liny of the otlicrs in an interiiatioual sense, cxcejit that u 
foreign assessor sits with the Chinese judge in cases wdicre any 
of his own nationality are interested as idaiiitiffs. At first siglit 
this arrangement si'cnis somewhut cotii)>licated, hut the jiriiici]»le 
is simple enough, vix., that a defendant must always be sued in 
the court of his own nationality. In criminal cases there is 
of course no difficulty. For the British, English law alone ]»re- 
vails, aixl they can only bo tried an<l punished in the British 
court. In the same way Freiicdimmi can only be tried in the 
French court, and so on for every nationalit}'. In civil caHe.s, 
where both ]»artics are of tlio same nationality, there is also no 
dillieulty, for British subjects the British court is the forum, 
for Ceniiau subjects it is the Cormati court. In cases involving 
cross aidions with mutual aiicounts, say between an Englishman and 
a Gerijuin, the ease may he brought into either the British or the 
(Tcrman court according as the initiative is taken by the German 
nr tlio Englishirmn. If the German constitutes himself plaintiff 
he must sue his op]ioneiit before the British court, and vice cersd. 
The greatest amuiialy, liowever, in resjHict of the govennneiit of 
Shanghai is the local iiiuiiici]Hil (unitrol. 33iis is exercised by the 
foreign community as a uhole without regard to nationality, and 
is a sliare of the nower ivhich pi\>pe.rly belonged to the Chinese 
local authorities, nut which by convention or usage they have 
allowed to fall into foreign hands. It is exercised only within tlic 
area termed the foreign settlements, which were originally nothing 
more than the ‘*area sot apart for the residence of foreign 
merchants. *’ Of I hose ‘ ‘ settlements *’ there iverc and are still only 
three — the British acquired in 18*15, the French aemiiriHl in 1849, 
and the American acquired in 186*2. At an early date, as a 
foreign town began to spring up, tlie necessity of having some 
authority to lay out and jiave streets, fo build cfrains, &c., for the 
cornmoti liemd'it, became evident, and as the Clune.se authorities 
shirked the work ami the cxiicnsc, the foreigners resolveil to tax 
themselves voluntarily, and apjiointed a Committee of Works to 
see the monc‘y properly laid out. In 1854 the consuls of 'Great 
Britain, France, and the United States drew up a joint code of 
regulations a])plicable to botli the then settlements, British and 
French, which being ratified by the resiHjetive Governments 
became binding on their ros))eetivo subjects. The two areas thus 
became an international settlement, and the subjects of all three 
nationalities — the only Powers then interested— acquired the 
same privileges and became liable to the same bunicii.s. The code 
thus settled was acquiesced in by the Chinese authorities and by 
other nationalities as they came in, and it conferred on the foreign 
community local self-government, practically free from official 
control of any description. In 1863 the area covered by the 
regulations was extended by tlio addition of the American 
settlement, which meanwhile had been obtained by that Govem- 
meut from the Chinese. But about the same time, 1862, the 
French decided to withdraw from the joint arrangement, and pro- 
mulgated a set of municipal regulations of their own applicable 
to the French area. These regulations differed from those apxili- 
cable to the joint settlement, iii that a general supervision over 
municiiial affairs was vested in the French consul-general, his 


approval being made necessary to all votes, resolutions, &o., of 
the ratepayers before they could be enforced at law\ Since tho 
above date there have, con.sequeutly, been two municipalities at 
Shanghai, the French and the amalgamated British and American 
settlements, to which the original regulations continued to apply. 
The area of the latter has been very greatly extended within the 
last few years, and now amounts to some nine or ten square 
miles. The regulations have been altered and amended from time 
to time, and they have been accepted expressly or impliedly by all 
the treaty Powers which have since come into the field. The 
settlements have thus lost their original character of British or 
American, and become entirely cosmoplitan. The consuls of all 
the treaty Powers rank equally, and claim to have an equal voice 
in municipal ailairs with the British or American consuls. 

The ] lowers of self-government thus conferred on the foreign 
community consist in exclusive police control within the area, in 
draining, lighting, maiiitcnanco of streets and roods, making and 
enforcement of sanitary regulations, control of markets, dairies,, 
and so forth. To meet these expenses the foreign ratepayers are 
authorized to levy taxes on land and houses, to levy wharfoge dues 
on goods landed or shipped, and to charge licence fees. Taxes 
are payable by every one living within the settlements, Chinese 
included, though the latter have no voice in the local administra- 
tion. The executive is entrusted to a municiral council of nine,, 
elected annually from among the general body of foreign rate- 
payers, irrespective of nationality. The legislative function is 
exercised by all rato{>aycrs possessing a certain pecuniary qualifica- 
tion in public meeting assembled. Proxies for absentee landlords 
are alloivod. One such public meeting must be held annually toi 
pass the budget and fix the taxation for the year. Ko official 
sanotion is required, and no veto is allowed for such money votes. 
Special meetings may he held at any time for special purposes. 
New lemslation of a general kind requires to be ap^iroved by all the 
treaty rowers in order to bo binding on their several nationalities, 
but within certain limits the ratepayers can ]>ass by-laws which 
do not require such sanction. In 1899 the revenue of the 
mnnicixsility amounted to taels 916,000 (£137,400). The French 
municijKility is worked on similar lines, except that every vote 
and every aishurHetticnt of money is subject to the ap^iroval of 
the French consul-general. The executive council consists of 
eight members, four of wliom must be French and four may be 
foreign. The Frencli consul-general is chairman ex officiOf so that 
the control in^iiny case is Frencli and jiractically official. 

Both settlements were originally intended for the residence of 
foreign merchants only, hut as the advantages of living under 
foreign protection became evident by reason of the security it 
^avo from arbitrary taxation and arrest, Chinese began to flock 
111 . This movement has continued, and is now particularly 
noticeable in the cases jof retired officials, many of W'hom have 
;uado Shanghai their home. The total native population in the 
settlements by the census of 1895 was 286,753, and the estimated 
population of tlic native city was 125,000, making a total for 
all Shanghai of 411,753. In 1900 the foreign population was 
6774, of whom 2691 vrere British. The magnitude of the foreign 
interests invested in Shanghai may be gathered from the follow- 
ing rough summary : — Assessed value of land in settlements 
repstered as foreign -oivncd £5,500,000 ; docks, wharves, and 
other industrial x>ublic companies — market value of stock, 
£2,250,000; private property estimated £1,500,000, — total 
£9,250,000. This is exclusive of banks, shipping and insurance 
companies, and otlier institutions which draw profits from other 
Xilaces besides Shanghai. j,^ 

ShAnhfti-Kwanp a garrison town in the extreme 
north-east of the x^rovince of Chihli, China. It is situated 
at the jioint where the range of hills carrying the Great 
Wall of China dix>s to the sea, leaving a ktvan or pass of 
limited extent between Cliina proxier and the provinces of 
Manchuria. It is thus an imxiortant military station, and 
the thoroughfare of trade between Manchuria and the 
great plain of China. The Imxwrial Northern Railway from 
Tientsin and Taku, 174 miles from the former, runs 
through the jiass, and continues skirting the northern 
shore of the Gulf of Pechili as far as the treaty port of 
Newchwang, where it is in touch with the Russian system 
of railways leading from Port Arthur to the Siberian main 
line- The x>ass forms the southern limit of the Russian 
sphere of influence as defined in the convention between 
Great Britain and Russia of Ajiril 28, 1899. 

Shankllny an urban district (1894), and watering- 
place, Hampslure, England, in the Isle of Wight, 8 miles 
south-east of Newport by rail. The pier was completed 
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in 1891, and in 1892 a lift connecting the town and 
esplanade was constructed at a cost of £6000. A Home 
of Rest for seventy-three inmates (women) w^as erected in 
1893. Shanklin Chine is a picturesque chasm in a 
lofty cliff bordering the bay on which tlie town stands. 
Population (1891), 3921 ; (1901), 4.033. 

Shan Tribes. See Lolos. 

Shari ,• an ixnix)rtant river of North Central Africa, 
carrying the drainage of a large area of the interior into 
Lake Chad (q*v,). It has a considerable number of hoad- 
streams, which take their nse on the watersheds l)etween 
the Liike Chad basin and those of the Nile and Congo. 
The most important is jnolmbly the Bamingi, one branch 
of which, the Kukuru, rises in about 7“ N. and 21“ 15' E. 
At about 90 miles from its source the Bamingi is some 80 
yards wide and 12 feet deep, with a gentle current, and 
is navigable from this jjoint to Lake Chad. Flowing 
generally north-west, it receives the Gribingi on the left 
bank in 8“ 42' N., the Balir Sara (probably derived 
from a distant source in the south-west, and thought 
by some to Iw the principal branch of the river) in 9“ 
20', and the Bangoran on the right in 9“ 14' N. The 
Gribingi is a narrow and tortuous river with rocky 
banks, and often broken by rapids, though navigable at 
high water to 7“ N. It flows in great part through a 
forest-clad country. The Bangoran rises in about 7“ 45' N. 
and 22“ E., in a range of hills which Hei)arates the countries 
of Dar Runga and l)ar Banda, and, like the Bamingi, flows 
through open or bush-covered j)lains with isolated granite 
ridges. Below the junction the »Shari becomes a large 
river, reaching, in places, a width of over 4 miles in the 
rains ; while its valley, bordered by elevated tree-clad 
banks, contains many temi^rary lakes and back-waters. 
Its waters abound with hippo]X)tami and crocodiles, and 
the country on either side writh game of all kinds. In 
9“ 46' N. it receives the Bjikare or Aw'auk from the east, 
known in its up|)er course as the Aukadebbe. Tliis, like 
the Bahr es Salainat, which enters the Shari in 10“ 2' N., 
traverses a wide extent of arid country in southern Wadai, 
and brings no large amount of water to the Shari, In 
10“ 12' a divergent branch, the Ergig, leaves the main 
stream, only to rejoin it in 11“ 30'. In 12“ 15' the Shari 
receivtjs on the west bank its largest tributary, the Logone, 
the u]>[)er branches of which rise far tx^ tlie south between 
6* and 7“. In 9* 15' N. it has a width of over 500 yards. 
Its system is said to be connected with that of the Benue 
(see Nigbb) by means of the Tuburi Swamp, but this is 
somewhat doubtful. Below the Logone the Shari, here a 
noble stream, soon splits up into various arms, forming an 
alluvial delta, flooded at high w^ater, before entering I^ke 
Cflmd. The whole upiHjr basin of the Shari, as well as 
the right bank of the lower river, falls within French 
tiMTitory, and a steamer was placed on its w'atcrs in 1897 
by the French pioneer Gentil. 

ShftfOni a borough of Mercer county, Pennsylvania, 
U.S.A. It is situated on the Lake Shore and Micliigan 
Southern and the Pennsylvania railways, in the north- 
western part of the state, at an altitude of 855 feet. It 
has extensive iron and steel works, including blast fur- 
naces, rolling mills, foundries, and nail factories. Popu- 
lation (1890), 7459; (1900), 8916, of whom 1805 w'ere 
foreign-born and 113 negroes. 

ShArpshurffp a Wough of Allegheny county, 
Pennsylvania, U.S.X It is on the river Allegheny, and 
on the Pennsylvania and the Pittsburg and Western rail- 
ways, in the south-western ^mrt of the state, at an altitude 
of 741 feet. Its industries arc coal mining and iron 
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manufacturing, and it has blast furnaces, rolling mill.s^ 
and foundries. Population (1890), 4898; (1900), 6842,. 
of whom 1280 wore foreign-born and 258 negroes. 

ShMip a city in the province of Hupeh in China, 
on the left bank of the river Yangtse, about 85 miles 
below Icliang. It w'as opened to fon^ign trade under the 
Japanese treaty of 1895. The town lies below the summer 
level of the Yangtse, from which it is protecittid by a strong 
embankment running for many miles above and below'. 
Its value consists in the fact that it is the terminus of an 
extensive network of canals wdiich run through the whole 
of the low country lying on the north bank of the Yangtse 
as far down as Hankow'. Native lx>ats, as a rule, prefer 
the canal route to the turbulent w'aters o** the Yangtse, 
their cargoes being transhipped at Shasi across the em* 
bankinent into river lx)ats. The ]) 0 }mlation is estimabtd 
at 80,000. Foreign residents are very few*, and the trade 
passing through the maritime customs is comi)aratively 
insignificant, amounting in 1900 to only £85,600. The 
])lace is, however, a large distributing centre for native 
trade, and is l>esides the seat of an extensive manufacture 
of native cotton cloth. 

Shatsk, a district tow'n of Russia, in the government 
and 88 miles north of the tow'n of Tainbott’. It is a 
growing prairie town, with a considerable exi)ort trade in 
grain and flom-. Population (1897), 13,928. 

Shaw, Henry Wheeler ^81 8-1 885), American 
humorist, known by his nom de g'lierre of Josh Billings,” 
was born at Lanesborough, Mass., 21st Ajiril 1818, his 
fatlicr l>eing a well-known meml)or of the Massachusetts 
Legislature and of Congress. After knocking about in 
the West for a time, Shaw, in 1858, settled down in 
Poughkoopsi(‘, New York, as a land-agent, and began 
writing new'spa|K5r articles ; but it was not till he hit uiK)n 
the idea of adopting a system of facetious mis spelling that 
he made a success in 1 860 with his “ Essa on the Muel, 
bi Josh Billings,” in a New York i>ai>er. He j)roceeded to- 
work this vein of humour in a nuniU*r of droll articles 
and volumes, whicli had a widesj)rcad circulation, tli(‘ 
princi{)al lading: Josh his Sayinfjs (1866), Josh 

JHllimfs's Farmers' Aimanax (1870), Josh BillhKfs's 
Complete Works (1877), Josh Bill hq/s's Bpire-Box (1881). 
He also became very iK>pular as a liatforin lecturer, his 
mannerisms and apparently unstudied witticisms making 
him a conspicuous contemporary “ character.” He died 
at Monterey, California, 14th Octo]>er 1885. His Life was 
published by F. S. Smith in 1 883. 

Shaw. Richard Norman (i83i ), 

British architect, was born in Edinburgh, 7^1i IMay 1831. 
At the age of sixteen he went to London and became a 
pupil of William Burn. It was in Burn's oftice that he 
formed the fricndsliii) with William Eden NesHeld which 
so profoundly influenced the careers of both. There !Mr 
Shaw was thoroughly grounded in the science of j>lanning 
and in the classical vernacular of the period. This 
oftice-work w'as supplemented by attendance at the arclii- 
tectural schools of the Royal Academy, and the careful 
study of old an<l of the best contcmjM)rary buildings. 
In 1854, having finished his term of a])i)rcnticesliip with 
Bum, he gained the gold medal and travelling student- 
ship of the Royal Academy, and from ilieii until 1856 
he travelled on the Continent, studying and drawing old 
w'ork. On his return in 1856 he was requested by the 
Council of the Royal Academy to publish his drawings. 
This W'ork, entitled Architectural Sketches from the Con- 
tinent^ w'as issued in 1858. In the meantime Ncsfield 
was continuing his studies with Anthony Salvin; Mr 
Shaw also entered his oflicc, and remained there until 
1857, w’hen he w'idened his cxiHiricnce by working for 
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three years under George Edmund Street. In 1863, after 
sixteen years of severe training, he began to practise. For 
a short time he and Nesfield joined forces, but their lines 
soon diverged. Mr Shawls first work of importance was 
Leyes Wood, in Surrey, a building of much originality, 
which was followed shortly afterwards by Cragside, for 
Lord Armstrong, begun in 1869. These buildings, and 
others taken in hand at about the same ijeriod, attracted 
immediate attention ; and from tliat time until he retired 
from active practice his works followed one another in 
quick succession. In 1872 Mr Shaw was elected an 
Associate of the Uoyal Academy, and a full member in 
1877 ; he joined the “ retired ” list towards the end of 1901. 

Other characteristic exaniphis of Shaw’s work arc Preen Manor, 
Shropshire ; New Zealand Chanihers, Loadenhall Street ; Pierro- 
poiit, Wispera, and Merrist Wood, in Surrey; Lowther Lodge, 
Kensington ; Adcotc, in Shromhire ; his houses at Kensington, 
Chelsea, and at Hampstead ; Ficto House, Devonshire ; Qroeuham 
Lodge, Bcrksliire ; Daw|»ool, in Cheshire ; Bryanstone, in Dorset- 
shire ; Chesters, Northumlwrland ; Now Scotland Yard, on the 
Thames Embankment ; bosidr;s .stweral fino works in Liverpool and 
the neighbourhood. He also built and restored several churches, 
the host known of which are St John’s Chur(!h, Leeds ; St Margaret’s, 
Ilkley; and All Saints’, Leek. His early buildings were mast 
pii:tiiresque, and contrasted conqdotcly with the current work of the 
time. The use of “ half timber” and hanging tiles, the projecting 
gablets and massive chimneys, and the euniiingly contrived bays and 
recessed i]ro])laccN, tog<*thor with the eomplebi fnsslom from the ooii- 
veutions and trammels of “style,” not only appuiled to the artist, 
but gained at once a jilacti in ]iublic estimation. Judged in the light 
of his later work, some, of those early buildings ap{>car almost too 
full of feature and design ; they show, however, very elwirly that Mr 
Shaw, in discarding “academic stylo,” was not drifting rudderleas 
on a Moa of fancy. His Imildings, although entirely free from 
archnMdogical jiedaiitry, were the outc:oiiie of much onihusiastic and 
intelligent study of old examples, and wore based directly on old 
methods and inulitions ; but altliough naturally they took more or 
leas trtulitional forms, the anjhitcct concerned himself more witli 
the s])irit of old work than with its letter, and within those wide 
limits ho allowed his imagination full play. As his ^xiwcrs de- 
veloped, his buildings gained in dignity, an^ hod an air of serenity 
and a <piiot homely charm which were leas conspicuous in his 
earlier works; the “half timber” was more sjiaringly lused, and 
finally disaptmared entirely. His work throughout is Gs|)ecially 
distin^ishecl by treatment of siJiemc. There is nothing tentative 
or hesitating. Ills planning is invariably fino and full of ingenuity. 
Adcoto (a beautiful drawing of wliicli hangs in the DijJoma Gallery 
at Burlington House) is ])erhaps the best example of the series of 
his country houses built botwiicu T870 and 1880. Tlio exterior is 
simple anil dignified, and the detail refined and elegant The 
elements are few but perfectly proiHirtiom'd and combined, and the 
scale throughout is consistent. Tlic Great Hall is the ki^ynote of 
the plan, and is projM-rly but not unduly emphasized. The grouj*- 
ing of the rooms round the Hall is very ahly managed — oa<di room 
is ill its right riosition, and has its jiropor aspect. The plan is a 
])ra(;tical one, fulfilling its ]nirpo.so os a modern house, but is never- 
theless full of originality and character. New Zealand Cliamliens, 
in Leadciihall Street, another work of about the same pcriwl 
(1870-80), is a valuable cNample of Mr Shaw’s versatility. Here he 
employed a completely dilfercjit method of expression from any of 
his preceding works, in all of which there is a trace of “Gothic,” 
feeling. Thi.s is a facade only of two storey.s, divided by piers of 
brickwork into three equal N]iace.s, filled by shaped bays rich with 
modelled plaster ; above, drawing the whole coiii]>o.sitiou together, 
is a finely enriched plaster cove. An attic storey, ixiofed with three 
gables, (tompleti^s the building, which is the antithesis of the ac- 
cepted tyiw of city otiices ; it is yet perfectly adapted to modern 
uses. New Scotland Yanl is uiiaoiibtedly Mr Shaw’s finest and 
mu8t,Qonij)1ete work. The idaiii granite base is not only subtly sug- 
grativo of the ]nir]>uses of the building, but by dividing the height 
with a strongly marked line, gives a greater apjiareut width to tlio 
structure; it suggests also a division of do}Kirtmont8. By its 
mass, too, it prevents the eye from dwelling on the necojisary 
irregularity of the lower windows, which are not only differeiit 
XU eharacter from those of the utuicr stoi’eys, hut more numerous 
and quite irregularly sjKiecd. Tlio ])roJccting angle turrets are 
most happily conceived, and liesides giving emphasis to the comers, 
form the main |K)int of iiitere.st in the com}K)sition of the river 
front. The chimneys are not allowed to cut the sky-line in all 
directions, but have been drawn together into massive blocks, and 
contribute tniicli to the general air of dignity and strongtli for 
which this building is remarkable. Simple nK>fs of ample s^iau 
complete a composition coiis[ucuous for its breadth and unity. 


Mr Shaw’s influence on his generation can only be ad^uately 
gauged by a comiiarisou of cun’eut work with that which was 
in vogue >vhon ho began his career. The w'orks of Pugin, Scott, and 
others, and the architectural literature of the time, had turned 
the thoughts both of architects and the public towaras a “revived 
Gothic.” Before he entered the field, this teaching had liardened 
into a creed. Mr Shaw was not content to hold so limited a view, 
and with characteristic courage tlirew over these artificial barrieis 
and struck out a line of his own. The rapidity witli wliich ho 
conceived and created new tyjios, and as it w^ere set a new fashion 
in building, compelled admiration for liis genius, and swelled the 
ranks of his adherents. It is largely owing to him that there is 
now a distinct tendency to approach architecture as the art of 
Building rather than as the art of Designing, and the study of old 
wrork as one of methods and expre,S8ions vmich are for all time, 
iwiher than as a means of learning a language of forms proper 
only to their x>oriod. 

. Sheba. See Arabia. 

Sheboygrarii a city of Wisconsin, U.S.A., capital 
of Sheboygan county. It is on the shore of Lake 
Michigan, at the mouth of the river Sheboygan, and on 
tlie Chicago and North-Western Hail way, in the western 
jwxrt of the state, at an altitude of 589 feet. The city is 
regularly laid out, is divided into eight w^ards, has a good 
water-supply from the lake, and is well .sowemd. its 
harbour is excellent, and it has a large lake commerce, 
princijially in lumber. The manufactures consist mainly in 
the making of furniture, e8i>ecially chairs, for whicli it is 
noted. The city was settled in 183G, incoriioratcd us a 
village in 1846, and received its city charter in 1«S53. 
Population (1890), 16,359; (1900), 22,962, of wdiom 7399 
were foreign-l)orn. 

Shechonflp noxv Nablus, tin; chief town of a sanjuk 
of the Hi'init vilayet of Asiatic Turkey, altitude 1870 feet, 
situated in Central Palestine, in the valley which seiianttcs 
Ebal from Gerizim. There are Protestant and lloman 
Catholic missions, with churches and schesds, and a 
Samaritan synagogiu;. The ix)pulation of 24,000 includes 
170 Samaritans, 700 Christians, and a few Jews. 

8ha0p. See Agriculture. 

ShOOrnSSSp a garri.son town and naval seaport of 
England, at the extreme north-west corner of the Isle of 
SliepjKjy, Kent, and on the riglit bank of the Medw’ay 
estuary, 51 miles cast of London by rail and 11 miles 
cjxst-uorlh-east of Chatham. Blue Town, the older jiart 
of the town, witli the dockyard, is defended by strong 
modern-built fortifications, especially the forts of Garrison 
l*oiut and Ihirton’s Point. The dockyard, chiefly used for 
naval repairs, covers aliout 60 acres, and consists of three 
basins and five docks, the depth of w'ater on the sill ranging 
from 15 to 25 J- feet. Within the yard there arc extensixe 
naval stores and barracks for 1000 men. Outside the 
dockyard are the residence of the 2 K>rt admiral and admiral 
of the Nore and military liarrocks. Tho harbour is 
spacious, sheltered, and deej) even at low water. The 
place is also visited to some extent for sea-liathing. There 
is steamboat connexion lictween Sheerness and Port 
Victoria, on the oiiposite side of the Medway; with 
Southend, oii the oiqKisite side of the Thames ; and with 
Chatham and London Bridge. Queenborough Pier, 1 mile 
to the soutli, is the jiort of embarkation for jiassengers 
travelling to the Continent vid Flushing. It w’as in this 
neighbourhood that the celebrated mutiny of the Nore 
broke out in 1797, the Nore being the name given to tho 
estuary of tho Thames between Uie Isle of Shejipcy and 
tho op|X)site coast of Essex. Tho Nore light floats above 
a sandbank 4 miles north-east of Shoomess. Before 1894 
Sheernfvjs formed part of the parish of Minster, but it 
w'as then formed into a separate jiarish. Area, 876 acres. 
Population (1891), 14,492; (1901), 18,273. 
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Shcrffl0ldp a city (1893), and a county (1888) and 
parliamentary borough of Yorkshire, England, at the con- 
duence of the Sheaf A\*ith the Don, 39 miles south of Leeds, 
157 miles by rail north-north-west of London. Of its con- 
stituent townships Upiier Hallam still remains in large 
part agricultural. In 1897 the title of lord mayor was 
conferred on the chief magistrate, and under an Act of 
1900 the city area was extended by 4003 acres. The 
water-works, supplying about 8^ million gallons daily to 
the city and district, were acquired by the corporation in 
1887. New water- works are in course of construction in 
the Little Don valley, while Sheffield is also a constituent 
of the Derwent Valley Water Board (1899). The capital 
cost of the water-works undertaking up to 25th March 
1900 exceeded £2,571,374. The electric lighting of the 
borough, dating from 1892, was in 1898 transferred to 
the corporation. From 1884 to 1886 a new sew’age system, 
costing £132,000, and sewage dis^iosal works, costing 
£44,000, wore executed. Tramways, mostly electric 
traction, in 1900 stretched altogether over 17| miles 
length of streets. Further, in 1900, 13 miles of new 
tramway line were sanctioned, involving in most cases the 
widening of the roads passed through, and an estimated 
expenditure of £349,495. A number of old streets have 
been pullo<l down, many narrow strtKits widened, new and 
handsome thoroughfare's o])cncd up. A handsome carriage 
bridge connects the districts of Walkley and Netqisend. At 
Newhall (AtterclifFe) a single-sixin bridge, 46 feet 6 inches 
between parajxits, has taken the place of the former one, only 
12 feet 6 inches wide. At Carbrook a new carriage bridge 
displaces a wooden ixjdostrian structure. On 25th Mar(;h 
1900 the streets of Sheffield had a total length of 321*58 
mil<\s. The street improvements dotennined on in 1900 
involved an estimated cost of £445,176. B<‘sides the 
]Kirish church of St Paul’s there are 35 churches and 
numerous dissenting places of worshij). llansiiioor (3iur(;h 
wiis rebuilt in 1888 at a cost of £22,000. University 
Collc^ge, constituted by that title in 1897, was founded in 
1879 as the Firth Colh^ge, enlarged in 1892, and com- 
] arises, besides the college, a technical dtqiarimont (1886), 
occupying the buildings of the former grammar school, and 
efIuip]K5d with metallurgi<;al lal>oratorie.s, steel Avorks, irOTi 
foundry, a machine and litting shop, tl'c. ; an<l a medical 
school (1888), together with a school of pharmacy (1885). 
Other modern buildings include a new town-hall (1897), 
costing, exclusive of the site, about £130,000 ; the Map])in 
art gallery (1887); the Iluskin museum, since 1890 in 
the cust(xly of the corporation, and transferred to Meers- 
brook Park; Jubilee memorial (1887); Lodge Moor 
hospital (1888) ; the Lyceum (1893), Alhambra, and 
other theatres. Since 1899 the markets, purchased from 
the duke of Norfolk for £526,000, have been the pro|»erty 
of the cori)oration. Several new parks and recreation 
grounds have been oiiened in recent years. Cutlery still 
continues the leading industry of Sheffield. Minor in- 
dustries include inqiortant horse-hair <jloth, railway-carriage 
fittings, and testing works. The Cutlers’ Company (1624) 
of Sheffield, by Acts 1883-88, exercises jurisdiction, in all 
matters relating to the registration of trade marks, over all 
goods comi^osod in whole or in part of any metal, wrought 
or unwrought, as also over all i»ersons carrying on business 
in Hallamshire and within 6 miles thereof. The collieries 
include the Nunnery, with four drawing pits, and the Ald- 
warke main, with machinery to raise 1500 tons daily. 
In 1891, 3385 i)ersons were engaged in the making of 
machinery; 22,115 men and 3642 women in the manu- 
facture of cutlery, files, saws, <kc. ; and 2476 persons in 
mining. There are three daily nowspaj^rs. Area of muni- 
cipal (coextensive with parliamentary) borough, 19,651 
acres. Population (1891), 324,243 ; (1901), 380,717. 
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Sholbyvillei, a city of Indiana, U.8.A., aipital of 
Shelby county. It is on the river Big Blue, and the IMtts- 
burg, Cincinnati, Chicago, and St Louis and the Cleveland, 
Cincinnati, Chicago and St Louis railways, in the ci*ntral 
I)art of the state, at an altitude of 768 feet. It is in an 
agricultural and coal-mining region and contains varied 
manufactures. Population (1890), 5451; (1900) 7169, 
326 being foreign-born and 257 negroes. 

8henaindoah| a borough of Schuylkill county, 
Pennsylvania, U.S.A. It is situated in 40*' 49' N. and 
76" 12' W., in the valley of Shenandoah creek, on the 
Pennsylvania, the Lehigh Valley, and the Philadelphia 
and Reading railways, in the eastern i»art of the state, at 
an altitude of 1249 feet. Its site is hilly and uneven, the 
street plan is irregular, and it is diAuded into fiA^e wards. 
It is Avithin the anthraciti' coal-field, several large collieries 
l)eing within its limits, and others surrounding it. Its 
industries relate almost exclusively to mining, handling 
and ship]>ing coal. Population (1890), 15,944; (1900), 
20,321, of whom 8499 were foreign-born. 

Shopton MSlIlotp a mark(4-town in the Eastern 
parliamentary division of Somersetshire, England, 5 miles 
east-south-east of Wells by rail. 'Ihe hos]>ital and tin.'. 
Masonic hall have be(‘n enlarged. Urban district offices, 
including romns for technical instruction, have been built. 
Area of civil parish (an urban district), 3825 acre's. 
Population (1891), 5267; (1901), 5238. 

Sher All Khan (1825-1879), Amir of Afghan- 
istan, was born in 1825, and wtis one of the younger 
sons of the Amir Dost Maliommed, whom he succced(‘d 
in 1863. For some time after his sncct'ssion Afghanistan 
Avas in a state of unarcliy, and his rid)elliouH half-brothers 
overran the country ANhile he remained at Kandahar 
mourning the loss of a favourite son. At h*ngth, how- 
ev'er, the capture of Kabul in 1867 roust'd him to action ; 
but in spite of liis oaaii bravtay hv, suffered general defeat 
until 1868, wlu'ii ht' regaiut'd Kabul. Supported by the 
viceroys of India, Lord LaAvrence and Lord Alayo, SIkt 
A li remained on good terms Avith the British Government 
for some years ; but after the rebc'Rion of his son Yakub 
Khan, 1870- 74, he leaned towards Russia, and welcomed 
a Russian mission at Kabul in 1878, and at the same 
time refused tt) receive a British mission. This led U> 
long negotiations, and ultimately to Avar, Avhen the Britisli 
forced the Kliaibar Pass in NoAxmiber 1878, and defeated 
the Amir’s forces on every occasion. Slier Ali fied from 
his capital, and taking refuge in Turkestan, died at 
Mazar-bSharif 21st February 1879. 

Sherbrookep a city ami |»ort of entry of Quebec, 
Canada, and c^ipital of Sherhn»okc county, 80 milisseast of 
Montreal, at the conffiieuce of the rivers Magog and St 
Francis, and on the Grand Trunk, ( ’aiiadian Pacific, QiielM'cr 
Central and Boston and Maine railways. It is tin.' st*at ol 
a Roman Catholic bishoi) and the district courts, and ctui 
tains manufactories of Avoollen and cotton goods end 
machinery, also saAV- and grist-mills. Population (1891), 
10,110; (1901), 11,765. 

Sherbrooke, Robert Lowe, Vjscoim 

(1811-1892), British statesman, w'as horn on 4 th l)ec(‘m- 
ber 1811, at Bingham, Notts, Avhere liis fallier Avas the 
rector. lie was educate<l at Wincliester ami T jnivcrsit\ 
College, Oxford, where he took a fiist class in rlassi<Ns and 
a second in mathematics, hwidcs taking a leading jjart in 
the Union debates. In 1835 he won a felloA^'sliip at Mng- 
dalen, but A’acated it on marrying, in 1836, Miss Georgina 
Orred (rZ. 1884). lie was for a few years a successful 
“coach” at Oxford, but in 1838 was bitterly disappointed 
at not being elected to the professorshij) of Greek at 
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Glasgow. In 1841 Lowe moved to London, to read for 
the Bar (“called” 184l>)j but his eyesight showed signs 
of serious w^eakncss, and, ai;ting on medical advice, he 
determined to try his fortune in the colonies rather than 
in London. He went to Sydney, wdiere he sot to work in 
the law courts. In 1843 he wus nominated by Sir George 
Gipps, the governor, to a seat in the New South Wales 
Legislative Council ; ov\ ing to a difference with Gipps, he 
resigned his seat, but was elected shortly afterwards for 
Sydney. Lowc^ soon made his mark in the ijolitical world 
by his clever sjieeclies, jiarticularly on finance and educa- 
tion ; and besides obtaining a large legal practice, ho w^as 
one of the principal writers for the Atlan ncw'spai)er. In 
1850 he went back to England, in order to enter political 
life there. His pi’evious [University reputation and coii- 
iiexioiis, combined with his colonial cxiKjrience, stood him 
ill good skuid. The Times was glad to employ his ready 
I>en, and as one of its ablest leader-writers he made his 
infiuence widely felt. In 1852 ho was returned to Parlia- 
ment for Kidderminster in tlie Liberal interest. In the 
House of Commons his acute reasoning made a consider- 
able imjiression, and under successive Liberal ministries 
(1853-1858) he obtained official cx]iorience as secretary cif 
the Board of Control and vice-jircsident of the Board of 
Trade. In 1859 he went to the Eilucation Office as vice- 
jiresident of the Couin;il in Lord Palmer8ton^s ministry ; 
there he juirsuecl a vigorous ]>olicy, insisting on the necessity 
of jMiyment l»y inwiilts, and bringing in the revised codo 
(1802), which embodied this jiriuciple and made an 
examination in “ the three IPs ” the test for grants of 
public money. He felt then, and still more after the 
Ueform Act of i 80G, that “ W(‘ must educate our master.s,” ^ 
and ho rather scandaliz(‘d his old University friends by the 
stress he laid on physicsal science as opjiosed to classical 
studies. Considt‘rable op])osition was aroused by the 
iKuv regime at tlu* lulucation Office, and in 1861 Lowe 
was drivtin to resign by an adverse vote in Parliament 
with reference to the way in w^hich inspectors*- roiHU’ts 
were “ edited.” Jjord Palmerstoii*8 death in OctolK3r 1865 
w^as followed by the formation of the Ilusscll-GlailstoTio 
ministry and tlie introduction of the Ueform Bill of 1866. 
Lowe, a Lilxjral of the school of Claiming and Peel, had 
already made kno3\n his obji^ctions to tin? advance of 
“ democra(‘y,” — notably in his sjieecli in 1865 on Sir E. 
Baines’s Borough Franchise Bill, — and he was not invited 
to join the new’ ministry. He retired into what Bright 
called the “(!ave of Adullani,” and opjxiscd the Bill in a 
series of brilliant speeches, which raised his reputation as 
an orator to its highest point and effectually caused the 
<low’nfall of the Government. He remained, nevertheless, 
a Liberal ; and after the franchise question had l»een 
settled by what Ijowe considered Disraeli’s betrayal, and 
he had been elecUnl the limt mcinlw for London Univer- 
sity, he lU'Ciipted office again in the Gladstone Cabinet of 
1 868 as chancellor of the Exchequer. Lowe w^as a rather 
cut-and-dry economist, who prided himself that during his 
four years of offi(!e lit? took twelve millions off taxation ; 
but later opinion has hardly accepted his removal of the 
shilling registration duty on corn (1869) as gooil states- 
luansliip, and his failures are remembered rather tlian his 
successes. His j)ro|>osed tax of a halfpenny a box on 
lucifor matches in 1871 (for which he suggested the epi- 
gram ex fuee lu^^ellum) roused a storm of opposition, and 
had to be drojqied. In 1873 he w’as transferred to the 
Home Office, but in 1874 the Government resigned. 


* This phrase is always ascribed to Ijuwc, and has become history 
in association with him. But what he really said in his address to the 
Edinburgh Philosophical Institution in 1867, was that it was uecessar}' 
*'to induce our future masters to learn their letters.” 
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When the Liberals returned to })Ower in 1880 he was 
raised to the peerage as Viscount Sherbrooke, but from 
1875 till his death at Warlingham, Surrey, on 27th 
July 1892, his health was constantly failing, and by 
degrees he figured less and less in public life. Bobby 
Lowe, as he was popularly known, was one of the most 
remarkable i^ersonalities of his day, with his tall, striking 
figure, albino complexion and hair, and faculty for epigram 
and irony. During the ’seventies the following epitaph 
was suggested for him by one of tlie wits of his day : — 

Here Hus poor old Robert liOwe ; 

Where he’s gone to I don’t know ; 

If to the resdnis of ^icaco and love, 

Farewell to ha]jpines8 above ; 

If, haply, to some lower level, 

Wo can’t congratulate the devil. 

Lowo was delighted with this, and promptly translated 
it into Latin, as follow^s : — 

Continentiir Iiac in fossa 
Humilis Roberti ossa ; 

Si ad ccolum evolabit 
Pax in ecelo non restabit ; 

Sin ill inferis jacobit 
Diaboliun ojiis pronitobit. 

His literary talent, though mainly employed in journal- 
ism, was alsT) showni in a little volume of verses. Poems of 
a Life (1884). He married a second time, in 1885, but 
left no children. 

See also Life, and Li'fMrs, bv A. PATciiinT Martin. Longmans, 
1893. “ (H. Cii) 

Shereef Pasha (1818-1887), Pigj’iitian states- 
man, born in 1818, was a (Circassian who filled iminerous 
administrative ]>osts uinlcr Said and Ismail IVshas. He 
was of l>ctt(T education than most of his contemjioraries, 
and had married a daughter of (Colonel StWes, the French 
noii-coimnissioned officer who became Solinian I’asha 
under Mehemet Ali. As minister of foreign affairs he 
w’as useful to Ismail, wdio used his bluff hatihomie to 
veil many of his most insidious projK^sals. Of singularly 
lazy dis|>osition, lie yet ]>osscssed considerable tact — he 
was in fact an Egyptian Lord Melbounu', whoso jiolicy 
w^as to leave everything alone. His favourite argument 
against any reform was to a])peal to the Pyramids as an 
immutable ])roof of the solidity of Egyjit financially and 
]X)litically. His fatal optimism rendertxl him largely 
responsible for the collapse of Egyjitian credit whic.h 
brought about the fall of Ismail. Uixin the military in- 
.siirrection of Sejitcmbcr 1881, Shereef was summoned by 
the Khedive Tewtik to form a now ministry. The 
impossibility of reconciling the financial requirements of 
the national jiarty with the demands of the British and 
French controllers of the public debt, comficllod him to 
resign in the following February. After the suppression of 
the Arabi rebellion he was again installed in office by 
Tewfik, but in January 1884 he resigned rather than 
carry out the policy of the evacuation of the Sudan. He 
died at Gratz, 20th April 1887, on his w’ay to take the 
waters at Carlsbad. 

Sheridan, Philip Henry (183I ~ 1888), 

American soldier, third son of John and Mary (Minor) 
Sheridan, was bom at Albany, New York, 6th March 1831. 
In 1832 his father removed to Somerset, Perry county, 
Ohio. His early education was acquired in the primitive 
common school of that early day ; lus later at West Point, 
at which he graduated in 1853 as number thirty-four 
in a class of fifty-two. He was commissioned, July 1853, 
brevet second lieutenant. From 1853 to 1861 ho served 
on the frontier and the Pacific coast, engaged in Indian war- 
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fare. He was appointed captain, 1 :3th Infantry, Utli May 

1861, Imving passed through the intermediaU^ grades — 
second lieutenant, 22nd November 1854, and first lieutenant, 
1st March 1861. After serving as president of a lioard 
to audit claims, and as quartermaster and commissary, 
Sheridan was commissioned colonel, 2nd Michigan Cavalry, 
25th May, and engaged in a raid on Hoonevillo, ^fiss., and 
in pursuit of the enemy from Corinth to Baldwin, Mi.ss. 
He was in command of a cavalry brigade, 1 1 tli J une, and 
participated in skirmishes at Booneville, Blackiand, Donald- 
son Cross Roads, and Baldwin, and in the engagement at 
Booneville, Ist July, where he won his first st»ir, lieing 
made brigadier-general of volunteers, 1st July 1862. 
He was engaged with Faulkner’s command, 27 th August, 
and was in command of “ J’ea llidge Brigade,” (ith 
September. He was then placed in command of infantry 
troops, Ist Octolicr to 2nd 
November, the 11th Division 
of the Army of the Ohio, and 
took part in Buell’s advance 
in Kentucky, l)eing heavily en- 
gaged at the battle of J^erry- 
ville, Ky., 8th October. He 
marched to the rtjlief of Nash- 
ville, Tenn., October to Nov- 
ember, in comrnaml of the :3rd 
Division, Right Wing, 14tli 
Army Corps, later designated 
the 3rd Division of the 20th 
Army Corps, Army of the 
Cumberland. His division 
rendered efficient service in 
the battle of Stone River, .list 
December 1862 to 3rd Janu- 
ary 1863, wdiere he >von his 
<louble stars, being com- 
missioned major-general of 
volunteers, .’list December 

1862, Ho took part in the 
])ursuit of Van Dorn to 
<.^)lumbia, Ttmii., in March 

1863, capturing a train and 
])risoners near Eagleville ; in 
the advance on Tullahoma, 

24th June to 4th July, captur- 
ing Winchester, 27th June ; in 
the cain[)aign across Cumber- 
land mountains and tlic river 
Tennessee, 15th August to 4tli 
September; engaged in the battle of Chickamauga, 10th 
and 20th September; was active in o]jcirations in and 
about Chattanooga from September to December 1863; 
and was engaged in the battle of Missionary Ridge, 2:3rd 
to 2.5th Noveml)or, where his troo])s were, the first to rc^jwh 
the crest of the ridge and to break the enemy’s line. From 
Deccmlier 1863 to March 1864 he wus engaged in the 
occupation of East Tennessee. Ho was then jihiccd in 
command of cavalry once more, and was at the head of the 
Cavalry Corps of the Army of the Potomac from 4 th April 
to 3rd August in the Richmond campaign. He took jwt 
in the Imttles of the Wilderneas, 5th and 6th May ; Todd 
Tavern, 7th May ; S|K)tt8ylvania Court House, 8th May ; 
and Cold Harbor, 31st May and 1st June. He engaged 
in a raid to HaxalFs Landing and the return, 9th to 
24th May, destroying parts of the Virginia Central and 
Richmond and Fredericksburg railways ; and in the 
Charlottesville raid, 7th to 28th June. Then again he 
was transferred to infantry troops, and placed in com- 
mand of the army of the Shenandoah, 4th to 7th August, 
and of the Middle Military Division, 7th August 1864 


535 

to 25th March 1865. Ho fought the battle of Oi)cquan, 
19th Septemlxjr, defeating Early ; and was made brigiidier- 
gcncml in the regular army, 20th September 1864. lb* 
again defeated Early at Fishers Hill, 22nd SepU*ml)cr. 
He fought the battle (»f Cedar Creek, 19lh October, in 
\i5iich he turned a disastrous defeat into a grtJat victory, 
for which he rwieived the thanks of Congress and his 
commission as major-general T.S. Army, 8th NovenilK^r 

1864. lie undertook a raid from Winchester to Peters- 
burg, 27th February to 24th March 1865, in wliich the 
James River and Kanawha Canal w’as greatly iryured, and 
the Richmond and Fredericksburg, Virginia Central, and 
Gordons\ ille and Lynchburg railways veje cut in several 
j>laces. He. was next engaged in the Richmond cami>aign, 
25th March to 9th April 1865, where his services in a 
large measure hastcuied the final ending of the war, Inung 

in command at the battles of 
Five Forks, 1st Ajuil ; Sailor’s 
Creek, 6th April ; and ApjK)- 
nuittox Station, 8th April. 
From 3rd June 1865 to 5th 
Septemlx?!* 1867 Gi‘neral Sher- 
idan commanded succe.ssivcly, 
with hcad(]uartt‘is in Now' 
Orleans, the Military Division 
of tlic Soutli-Wcsi, the Military 
Division of the Gulf, the ])e- 
l>artment of the? Gulf, and the 
Fifth Military District (Louis- 
iana and Texas). From 1 2tli 
Sc]>tc‘mber 1867 io 1 6th ]\farcJi 
1869 he was in command 
of the De]>artnient the 
Missouri, aiul was engaged 
in the \\int(‘r campaign of 
] 868-69 against tlit‘ Indians, 
n'sultiiig in their dofi'at 
and surrender. He <'(»m 
missioned lieutenant. - general 
C.S. Army, 4th Mavc'h 1809 ; 
from D»th March 1869 to 1st 
NovcmlHW 1883 was in c(mi- 
nmnd of the Division «)f the 
Missouri; and from 1st No\- 
ember 188.3 to .5th August 
1888 was in command of tlic 
armies of the Cnited States, 
hea(1(jmirters Washington ; 
conirnissioneil geniaal 
Army, 1st .Turn* 1888. He died at Nonijuit, Mass., .5tji 
August 1888, aged tifty-ciglit years. 

Tn jicrson General Sheridan was 5 feet 5 itiche.^ Jtigli, “I 
compact frame, with large round hea<l. On horsxiba^ k lit* 
ap}Kuired of ordinary lieight, owing to liis body l>eiiig 
relatively longer than his lower limbs. As a sf)ldi(*r ht* 
never knew' what fear was; lie was cool, aclivt;, ri‘.st)hitc, 
and resourceful, with ca c*ry watchful cart*, for the welfart^ 
of his troojis. Fighting was his element, ami to Ik; in tla* 
tliick of the fray was liis greatest enjoyniej.t. ife was ont* 
of the great cavalry leaders of the world. He was ])rt‘si(|ent 
of the Society of Army of thti Potomac and of tla* Sot'icty 
of Aniiy of the Cumberland, the latt<*r for hmi tecn years, 
and was noted as a jn*esidiiig offit^cr for dcs]i{itcliing business 
by prompt military metliod.s. In manner Jic was iiCMlest 
and unassuming. He niJirried, 3rd .June 1875, in Chicago, 
Miss Irene RucktT, daughter of General D. H. Rm*kt*r, 
of the regular army. He sjKint the summer of 18 <0 in 
Euroi^je, and w^as the guest of the king of Prussia during tht; 
Franco-German war. Hti wrote his l^ersonal 2 

vols., published after bis death. (h- • •) 
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Sherman, a city of Texas, U.S.A., capital of Gray- 
son county. It is in the north-eastern j>art of the state, 
at an altitude of 720 feet, and is chiefly a railway centre, 
l)eing entered by six railways, the Houston and Tex^ 
(.Central, the Missouri, Kansas, and Texas, the St Louis 
South-Western, the Gulf, Colorado, and Santa F^, the 
St Louis, and San Francisco, and the Texas and Pacific, 
all imiK)rtant lines. The sun-ounding country produces 
cotton, wheat, and corn, for which Sherman is the chief 
shipping-point. It contains cotton gins, cotton seed oil 
mills, and other manufacturing establishments. Austin 
College, situated here, had, in 1899, 8 instructors and 108 
students. Population (1890), 7335; (1900), 10,243, of 
whom 308 were foreign-born and 2131 negroes. 

ShermStlli John (l 823-1900), American finan- 
cier and statesman, a younger brother of General W. T. 
Sherman (see below), was born at Lancaster, Ohio, in 
1823. He l>egau the study of law at Mansfleld, Ohio, 
and was admitted to the Bar in 1844. For ten years 
he practised his profession with success, and with only 
casual interest in politics. His associatkms and pre- 
tlilections were with the Whigs, and he w'as a delegate 
to the National Convention tliat nominated General 
Taylor in 1818. Upon the ri^peal of the Missouri Com- 
jinnnise in 1854, ho joined the great popular movement 
in Ohio against this policy, and was elected to Congress 
in the autumn of that year as an “ Anti-Nebraska” man. 
In thii summer of the next year he took an active part in 
tlie formal organization of the llopublican ]>arty in the 
stab.!, and at the o|)eniiig of Congress in December began a 
hmg career of public service. As a member of the House, 
lH55-(jl, he quickly manifested the (pialitios which 
cliaracterized his whole political life. Though a thorough 
and avowed luirtisjiu, he was within the party the coun- 
sellor of moderate rather than extreme measures, and thus 
gained on the whole a ]>osition of great influence. He 
was a member of the committee sent by the House in 
1850 to investigate the troubles in Kanstis, and drafted 
the reiK)rt of the majority. In 1859 he was the Eepul)- 
lican candidate for SiKiaker of the House, but was obliged, 
after a (‘oiitcst that lasted two months, to withdraw, 
largely because of the recommendation he had inadvert- 
ently given to a virulent juiti-slavery Ixwk. He l)ecame, 
however, clmirinan of the Ck>mmittce on Ways and Means, 
and was instrumental in the enactment of the Morrill 
Tariff Act of 1860. In March 1861 he took his seat 
in the Senate, to which he had lieen elected to succeed 
Salmon P. Cliase, when the latter k^camc secretary of the 
Treasury. As senator he sat continuously till he became 
se(!retary of the Treasury in 1877. His interest and 
efliciency in financial legislation in the House led to his 
appointment on the Senate Committee of Finance, and 
after 1867 he w^as chairman of this influential committee. 
He thus lujcame associated with the enactment of all 
the great fiscal laws through which the strain of >var and 
of reconstruction wiis sustained. He gave earnest supiK)rt 
to the Legal Tender Act, and the substitution of the 
national for the state banking sysbnn. When, after the 
end of the war, the question of financial readjustment 
came up, lie vigorously op{)osed Secretary McCulloch's 
j)oIi(^y of retiring the legal tenders, and urged a different 
jjlan for effecting the resum 2 >tion of sjiecie 2 >&yuients. 
On the questions relating to political reconstruction and 
the jiolicy of President J^ohnson, ho supported his party, 
though opposed to its lladical leaders.' He wanniy 
advocated the insertion in the Reconstruction Acts of a 
provision ensuring the early termination of military 
government ; and he opjwsed the impeachment of Pre- 
sident Johnson, though he voted for conviction on the 


trial. Dui'ing the administrations of President Grant his 
leadership in shajung financial |)olicy became generally 
recognized. The llc8unq»tion Act of 1875, which provided 
for the retmn of sjiecie imyments four years later, w^as 
largely his work both in incejition and in formulation, 
and his appointment to the Treasury Department by 
President Hayes in 1877 enabled him to carry the policy 
embodied in the law to successful execution. His admin- 
istration of the department, in circumstances of great 
difficulty arising out of the greenback ” agitation and 
the adverse political comjdoxion of Congress, won him 
high distinction as a flnancier. 

At the end of the Hayes Administration he was again 
elected to the Senate from Ohio, and held his seat till 
1897. During this })orio<l lie was largely concerned in 
the enactment of the Anti-Trust Law of 1890, and of the 
so-called Sherman Act of the same year, providing for 
the purchase of silver and the issuing of Treasury notes 
based upon it. This latter Act he apijroved only as a 
means of escajnng the free coinage of silver, and he 
sa 2 ) 2 X)rted its re 2 >cal in 1893. In 1880 and 1888 he 
as 2 )ired actively to the Re 2 >ublican nomination for the 
Presidency, but failed to obtain the requisite supjwrt 
in the Convention. Upon the accession of President 
McKinley, in 1897, he resigned from the Senate and 
l)ecame secretary of State ; but under the tension of the 
war with Spain the duties of the office became too 
exacting for his strength at his age, and in April 1898 
he resigned and withdrew into ]>rivate life. Infirmities 
multiplied u])on him, until death came at Washington 
22nd October 1900. (w. a. d.) 

Shermanp William Tecumseh (1820- 

1891), American general, was born 8th February 1820, at 
Lancaster, Ohio. He was descended from Edmond Sher- 
man, who otnigratod from England to the Massachusetts 
Bay Colony in 1634. His father moved from Norwalk, 
Conn., to Lancaster, Ohio, in 1810, btjcamo a judge of thc^ 
Su 2 )rcme Court of Ohio, and died suddenly in 1829, 
leaving his widow with a family of young children. 
William w^as adojjted by the Hon. Thomas Ewing, a close 
friend of the fatlior, sometime a senator of the United 
Stato and a member of the national cabinet. When 
sixteen years of age he was ai)j)ointed a cadet in tlicj 
United States Military Academy at West Point. He 
graduated in 1840, near the head of his class, and was 
made a lieutenant of artillery. His first field service w^as 
in Florida against the Seminole Indians. Tlie usual 
changes of station and detached duty made liim acquainted 
with the geograidiy of all the Southern states, and Sherman 
improved the o]»i»ortunity to make toi3ographical studies, 
which l>ecame of distinct value to him later. When the 
war with Mexico began in 1846, he was stationed at Fort 
Moultrie, in Charleston Harbour, South Carolina. He 
asked for field duty, and w^as ordered to join an expedi- 
tion going to California by sea. He was made adjutant- 
general to Colonel Mason, military governor, and as such w^as 
executive officer in the administration of local government, 
till i>eace came in the autumn of 1848 and the province was 
ceded to the United States. In 1849 he was sent homo 
with despatches. In 1850 he married Miss Ewing. In 
1853 ho resigned from the army, and went back to 
California to conduct at San Francisco a branch of 
an important St Louis banking-house. He continued 
successfully in the management of this business through 
a financial crisis incident to a wildly sijeculative time, 
until in the spring of 1857 the house by his advice with- 
drew from Californian aflfairs. In 1859 the state of 
Louisiana established a military college, and Sherman 
became its superintendent, including in his duties the 
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professorship of engineering. In the spring of 1860, when 
it was evident that Louisiana would join the states fwjcod- 
ing from the Union, ho resigned the sui^eriutendenoy of the 
college and returned to St Louis, parting with the governor 
of th(i state and his colleagues in the scliool with regret 
and mutual esteem. Though his brother, John Sherman, 
the distinguished statesman, was a leader in the pirty 
which had elected Mr Lincoln, William Sherman was very 
conservative on the slavery question, and his distress at 
what ho thought an unnecessary rupture U'.twecn the states 
was extreme. Yet his devotion to the national constitution 
was unbounded, and he ofl’ored his services as soon as 
volunteers for the throe-years’ enlistments were called out. 
On 14th May 1861 ho was a])j>ointed colonel of tln^ 
13th Infantry, a new regiment in tht? regular army, and 
was soon assigned to command a brigade in General 
McDowell’s army in front of 
W^ishington. Tie served with 
it in the battle of Bull 
Bull, July, was promoted 
brigadier-general of voluntt'ers, 
and, Avith his friend and (;lass- 
inatt^ General Thomas, Avas in 
August sent to Kentucky to 
Stave under General liobert 
Anderson. In Ot^lobcr Andt^r- 
son’s health failed, and Sher- 
man succeeded him in com- 
mand of the department, 
coming eventually under Gen- 
eral Hal leek, wdio Avith General 
iiucll divith‘,d the departments 
of the Mississippi vallej\ 

After the capture of Fort 
Donelson ( 1 862), Sherman, 

Avitli a division of now' troops, 
joined Grant’s expedition up 
the river Tennesst^e. At the 
bat t hi of Shiloh Sherman’s 
gallant conduct gained him 
]>roni(^tion to major-general. 

His a])pn*ciation of Grant, and 
his symjiathy Avith the chagrin 
he suffered after this battle, 
cemented the; friendship lie- 
tAveen the two. In the cam- 
jmigii against Corinth, Miss., 

Halleck coinmandiid in iH^rson; 
but in July 1862 ho was made 
geueral-in-ohief, and Grant resumed the command of the 
army of the Tennessee, witli Sherman as senior subordin- 
ate. During the ojicrations against Vicksburg, aiming at 
|X)ssossion of the loAver Mississijqu valley, Sherman made 
exijeditions to Chickasaw Bayou, iicai’ Vicksburg, and 
to Arkansas Post, on the Bed river, and tluiii joiimd 
Grant’s main army again, becoming coinnmnd(M- of the 
Fifteenth Army Corps. After Vicksburg surrendered, on 
4th July 1863, Grant W'as made commander of all the 
forces W’ost of the Allegheny mountains, and Sherman 
became the head of the army of the Tennessee, wdiich con- 
sisted of three corps. To relieve the army of the Cumber- 
land after the battle of Chickamauga, Grant and Shennan 
moved to Chattanooga, and in a series of brilliant victories 
(November and I)eceml)or) defeated the Confod(?ratos, under 
Bragg and Longstreot, again liberated East Tennessee, and 
opened the way for an aggressive campaign southwards. 
To complete the preparation for this, Shennan made a 
winter expedition from Vicksburg into the heart of Mis- 
sissippi as far as Meridian, destroying railways and making 
impracticable for a season the transfer of military opera- 
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tions to that region. When Grant Ijocame geiieral-in- 
chief of all the armies of the United States (March 1864), 
Sherman Avas made commamiev of the military tlivision of 
the Mississippi, including his army of the Tenmissee, now 
under McPherson, the Army of thtj Cumberland, now' under 
Thomas, and tlie army of the Ohio, under Schoiield. 
^faking detachments for garrisons and minor operations 
in a theatre of war over 500 miliis wide, he assembled, 
near Chattanooga, liis three armies, aggregating a liuudred 
thousand men, and iM'gan (1st May 1864) the campaign of 
Atlanta, in the state, of Georgia. The country was mostly 
fore.st-(ihMl, the roads men* Avaggon'track.s, his line of 
communi(‘ati(>ns a single raihvay, his base 400 miles 
away. Owing to the cliaractcr of the country, both sides 
resorted to entrenched (uiinps covered by formidable cn- 
taughiinents of felled trees, and to movements by the 
flank, avoiding direct at- 
tacks on llu* enemy’s fnjiit. 
Atlanta Avas taki'ii on 1st 
Sejitemlxn’. The CJoiifedcrate 
( icneral Hood, wlio had sni.»er- 
si'ded Johnston, began early in 
Octolxjr a vigorous movement 
on Shennai\'s communications, 
di “signed to carry the w'ar ])aek 
into Tennesscio. Aft(‘r a de- 
vious chase of a month. Hood 
moved across Alabama to 
northern Mississij>j)i. Slier- 
man divided his army, leaving 
Generals Thomas and Scho- 
field to meet Hood, and with 
sixty thousand men abaii- 
don(‘d his base and marched 
300 miles across (h‘orgia to 
tlie sea. Savannah, on tlio 
Atlantic coast, was taken, rail- 
Av.iys wtu'i‘ d(‘stroYed, ami the 
(Confederate (Jov(“rnment was 
severed fn)m its AvesUirn states. 
In January 1805 Sherman 
inarched northwards again, 
onc(* mori* abandoning his base, 
and aiming for Kichinoiul, the 
Confederate cai>ital,nearA\liich 
the armicis of Grant and Lee 
wen^ Avaging a Avar of giants. 
Evmy mile (»f his niareli 
northwards tlirough the Caro- 
linas diminislied the su])i>ly region of the. enemy, and 
des])tu*ate efforts wej’o mad(^ to stop his advam*c. (Jtui- 
eral Johnston Avas recalled to active service, and showed 
his w'ell- known skill, hut liis f(»rc(*s were inadecjuate. 
Sherman defeated liim and rcjached Baleigh, ih(‘ capital 
of North (Carolina, on 13th April, liaving marched ncaily 
500 miles from Savannali. Lee’s position in Virginia 
was now' des]»erate. Tliomas and Schoiield, in rennc.ssee, 
hml routed Hood’s army, and Schoiield hml been trims 
ferred t.o the North (Carolina coast (a movement of 
about 2000 miles by land and sea.) aii<l Avas now iniit<‘tl 
again to Shennan, who liad come into coojieralion Avitli 
Grant. Lee brokci away from Piitcrsbiirg, 3rd Aj»ril, hut 
was overtaken, and surrendered to Grant on ilu* lith. 
Johnston’s surrend(*r to Slicnnaii soon lollowcd, and tne 
war Avjis ended. AVlien Grant became Pn sident in 18«i(», 
Sherman .succetided liim as general-in-chiei, ami the re- 
mainder of his active service Avas in tln^ adnuiiistia- 

tion of the army in i»eace. He died at Newr \ ork, l lth 
February 1801. 

Authorities.— SiiKRMAN. Memoirs of Omr.ral ir. T. Sherman. 
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(From a photwjraph by Sarontf^ York.) 
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New York, 1876, 1886.-~Thoiindike, Kachel Sheeman. ThAi 
SheriMm Letters, New York, 1894.— Bowman, S. M., and Iewin, 
R. B. Sherman and his Campaigns: A Military Biography. 
New York, 1865.— Cox, Jacob D. AtlaTUa (Campaigns of the 
Civil War). New York, 1882. The March to the Sea^ Fixtnklin 
and Nashville (Campaigns of the Civil War). New York, 1882. 
— Johnson, W. Fj.etchku. Life of William Temmseh Sherman^ 
late retired Gemralf United States Army. Philadelpliiii, 1891. 
-Nichols, Geoeoe Waed. Story of the Oreal March. New 
York, 1865. — Fokoe, Man m no F. Qemred Sherman (Great 
Commanders series). New York, 1899.— United States GovNkn- 
MKNT. Official Becords of the Union and Confederate Armies, 
passim (for Shtjrmaii’s rojwrts, oidcrs, military correspondence, and 
desjiatches in full). Washington, 1880-98. (j. d. co.) 

Shotlftndf county of Scotland coin])OHcd of a 
group of island» and rocks lying north-east of Orkney, the 
sh()rtcst distance between the two groups being 50 miles, 
if Fair Isle, which lies l^etwecii them and belongs to 
Shetland, he excluded. About 20 of the islands are in- 
habited, and 70 others are used for grazing. 

Area and VopiUation . — The area of the county (foreshore ex- 
cluded) is 362,615 acres, or about .566 square miles. The popu- 
lation was in 1881, 29,70.5; ih 1891, 28,711; in 1901, 28,185, 
of whom 12,430 were males and 15,755 were females. Taking 
the land area only (352,889 acres, or 551*4 square miles), the 
number of ]>ersous to the scpiarc mile in 1901 was 51, and the 
number of acres to the person 12*5. Tlie ])onulatiou decreased 
between 1881 and 1891 iiy 3*4 per cent., and between 1891 and 
1901 by 1*8 per cent. Between 1881 and 1891 the excess of births 
over tleatlis was 1901, aii<l the de^Mcase of the resident population 
994. The following table gives ]»artieulars of births, deaths, and 
marriages in 1880, 1890, and 1899 : — 


Voar. 


Marria^f'S. 

BirtliH. 

J’fircntiiA'o ol 
JflegitiiiiateM. 

LSSO 

500 

in 

071 

5*9 

1890 

477 

1 130 

605 

2*97 

1899 

432 

128 

597 

3*0 


The following talde gives the birth-rate, deatli*rato, and marriage* 
rale per tljousaiid of the population for a series of years : — 



1880. 

1881 -IK). 

1890. 

1891-98. 

1899. 

Birth-rate . 

22*48 

22*19 

21*01 

20*23 

21.42 

Peath-ratc . 

16*75 

16*40 

16*57 

15.59 

15.53 

Marriage- rate 

3*72 

4*98 

5*1.5 

4.31 

4*24 


Thertj were 67 Gaelie-sjumking persons in the county in 1891, 
and 27 foreigners. Valuation in 1889-90, £49,273; 1899-1900, 
£46,680. 

Administration . — Shetland unites with Orkney to return a 
member to rarliumont. Berwiek (4061), the county town, is the 
only j>olice burgh. There are 12 civil ])arisbes, with a eombina- 
tioii ])ourhouse at Lerwick ; the number of paujajrs and dependents 
in Septt'iribcr 1899 was 999. Shetlninl forms a shcrilTdom with 
Orkney ainl Caithnc.-ss, and there is a resident sberitf-siibstitutc at 
Lerwick. 

Kthimtion. — \\\v\\Q .school board.s manage 61 schools, which 
had in 1898 99 an average attemlancc of 3450, and 3 voluntary 
schoids (2 Clinreh and 1 Kpiscopal) had 163. Lerwick has a 
secondary school, and 2 other schools in 1898 earned grants for 
giving higlier education. The “resnlue” grant is spent on 
swimming and navigation classes. 

Agriev/fnre. — In 1898 the percentage of cultivated laud was 
16*5. Of 3550 holdings in 1895 the average size Avas 16 acres. 
The percentage iimler 5 acres was 20*00, bctw<’cii 5 and 50 acres 
77*44, and over 50 acres only 2*56. There wore 710 crofts under 
5 acres, 2391 between 5 and 20 acres ; 50 holdings between 50 
and 100, 32 between 100 and 300, and 9 above 300, 3 being over 
1000 acres. Crofting agriculture is still }irimitivc, tillage being 
done with the spade to a larpe extent, ami seaweed being tlie 
principal manure apjdicd to the exhausted ground. Little pro- 
gress has been made, notwitli.standing considerable reductions 
of rent. From the eommoneement of the operations of the 
Crofters’ Commission in 1886 down to the end of 1898, 2496 
applications to fix a fair rent had been dealt with by the Coni- 
niissioners, and rents ainouiiting to £11,203 reduced to £8015, 
while arrears of £13,438 had l^een cancelled to the extent of £9512. 
Of applications to enlarge holdings 217 had been dealt with and 
936 acres a»lded to existing crofts. Tlie following table gives the 
principal acreages at intervals of five years from 1886 ; — 


Year. 

Area under 
Crops. 

Cora 

Crops. 

Green 

Crops. 

Clover. 

Permanent 

Pasture. 

Fallow. 

1885 

C8,S38 

10,415 

4622 

1045 

42,873 

783 

1890 

69,848 

9,532 

5028 

1085 

43,094 

809 

1895 

67,673 

9,342 

4097 

1090 

41,764 

480 

1899 

69,687 

9,327 

4929 

1245 

43,717 

469 


Tlie following table gives particulars of the live stock during the 
same years ; the “horses” are Shetland ponies : — 


Year. 

Total 

IIorHcs. 

Total 

Cuttle. 

Cows or 
Heifers in 
Milk or Calf. 

Sheep. 

Pige. 

1885 

5,605 

22,377 

8465 

84,727 

8497 

1890 

4,803 

18,876 

8020 

98,320 

3129 

1895 

5,503 

18,883 

7768 

102,098 

2901 

1899 

5,863 

18,869 

7994 

110,795 

2301 


In 1891, 1984 men and 606 women were returned as being en- 
gaged in agriculture. There is no wood in the county. 

Industries . — Though the knitting of hne shawls and other 
articles with the wool of the native sheep is the distinctive 
imlustry, fishing is the mainstay of the greater part of the 
Tiopulation, the men being generally both crofters and lishernicn. 
There are 52 stations in the Shetland fishery district, some statistics 
about which are given in the subjoined tabic : — 


Year. 


Boats 


Value of 

Total Vahw 
.'iiid Boys. ; ^ “*'‘* 

No. 

T 011 .S. 

Value. 

Gear. 

1890 ! 

1898 

1899 

865 

789 

807 

5195 

7504 

8045 

£28,286 

£38,459 

£43,707 

£29,455 
£26,31 1 
£27,827 

2884 1 £89,504 
3013 £131, ‘237 
3059 £263,888 


Of the total value of lisli in 1899, £281,766 wa.s the value of 
hen'ings only. The total number of persons engaged in the 
district in 1899 in various brandies of the sea ii.sbei'ics was 8294. 
The industrial population in 1891 nuinl»ered 1602 men and 5318 
women, of whom 48(12 were engaged in tlie manufacture of textiles. 

Communication ivith the mainland and between the islands is 
noti(^ed under Lerwick. 

See Jacob Jacobsen. The Old Shetlaml Dialed and Phtec 
Names of Shetland. Lerwick, 1897. — Handbook to Lerwick Town 
Mall, 1864. — W. F. Clakk. Northern Gleams. Lerwidv, 1898. — 
J. Nicolson, Sprigs o' Aithstin* Medder, Lerwick. — F. J. Grant. 
Zetland County Families. Lerwick. — H. L. Srsiiv, Birds of 
Shetland. Edinburgh, 1874. — R. S. CowTK. Shetland. Aberdeen, 
1896. — C. Sinclair. Shetland and the Shetlanders. ICdinburgb, 
1840. — C. Rambini. Shdlatul and the Shetlanders. Kirkwall, 
1884. — Sec also Orkney. (w. Wa.) 

Shields, North. Sec Tynemouth. 

Shields^ 80 Uth| a seaport, county, inuiiiciiial and 
parliamentary borough, and railway station, Durham, 
Flngland, in the Jarrow parliamentary division of the 
county, on the south bank of the Tyne, at its mouth, 
with stations on the North-Eastern llailway. The Tyne 
dock lias a water area of 50 acres, the tidal basin of 10 
aeres, and the quays and yards cover about 300 acres. In 
1895 the construction of a new deep-water entrance was 
eoiii]>leted. Police buildings, erected at a cost of ^£22,000, 
were opened in 1893. Population (1891), 78,391 ; (1901), 
97,2G7. 

Shiflrats^. See Tibet. 

ShikCirpur, a town and district of British India, 
in the Sind province of Bomliay. The town is about 18 
miles from the right bank of the Indus ; railway station 
23 miles north-west of Sukkur. Population (1891), 
41,991 ; (1901), 49,491. Shikarpur has always been an 
inijiortant place, as commanding the ti-ade route through 
the Bolan Pass. The administrative headquarters of the 
district have been transferred to Sukkur, where the North- 
Western Railway crosses the Indus. It has a large market 
and manufactures of carjiets, cotton cloth, and yiottery. 
There is a high school and also two printing-presses, issuing 
tw^o commercial gazettes and a vernacular newspajicr. 

The district of Shikarpur has an area of 9296 square miles. 
Population (1891), 915,497 ; (1901), 1,018,237, showing an increase 
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of about 11 per cent, in each decade. Land revenue (1897-98), 
Ks. 36, 13, 037, the incidence of assessment being Rs. 3. 3. 11 per acre ; 
cultivated area, 1,084,603 acres, of which 829,94.5 were Vrigated 
from Government canals; number of i)olicc, 1059; children at 
school, 28,294, being 2*9 per cent, of the ^tonulation ; death-rate 
(1897), 31*21 ]ier thousand. The principal crops are wheat, 
millet, pulse, and oil-seeds. Both portions of the district are 
traversed by the main line of the North-Western Railway for 
170 miles, with 22 stations, and the branch to (Quetta runs from 
Ruk junction for 40 miles past Shikarpur town. Agriculture 
entirely depends upon canals from the Indus, and the river occasion- 
ally causes disastrous floods. 

Shildoni a parisli, urban district, and market-tow^n of 
Durham, England, in tlie Bishop Auckland parliamentary 
division of the county, 9 miles west from Darlington by 
rail. At New 8hi1don (or East Thickloy), a neighbouring 
village, are extensive railway engine and waggon works 
belonging to the North-Eastern Jlailway Company. The 
population of the urban district (Shildon and East 
Thickloy) was in 1891, 9537 ; in 1901, 11,759. 

ShilloniT, a town of British India, in the Khasi 
Hills district of Assam, of which province it is the capital. 
It is situatiid in 25" 32' N. and 91" 55' E., on a plateau 
4978 feet above the sea, G4 miles by cart-road south of 
Oauhaii, on the Brahmaputra. Population (1881), 3G40 ; 
(1899), 6720; municipal income (1896-97), Rs.41,27G; 
death-rate (1891), 24*26 thousand. Hhillong prac- 
tically dates from 1864, when the district headquarters 
were transferred from (3ierrapunji. It was chos(‘n as the 
seat of government in 1874, when the province of Assam 
was constituted. Every one of the juiblic buildings and 
housivs that quickly grew up was levelled to the ground 
by the gr(*at earthquake of 12tli June 1897. Canton- 
ments are provided for a battalion of Gurkhas, 789 strong 
in 1898, with two guns, and it is the Injaihjuarters of a 
compiuiy of volunteers. There is a Govornincni liigh 
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school^ with 156 pupils in 1896-97, and a training school 
for masters. The school for European children has been 
discontinued, but will be re-established by the Government. 
There are three printing-presses, one of which issues two 
monthly |X}riodicals in the Khasi language. 

Shiloh, a name applied to a locality in Hardin 
county, Tennessee, U.S.A., alxiut an old niecting-housc 
called Shiloh church. The j»lace ha.s l)ecoine famous as 
the scone of one of the fiercest battles of the Civil War. 
It is situated in the southern part of the state, alM.)Ut two 
miles wc.st of Pittsbui*g Landing, on the Tcuiicshch? river, 
and occupies a iJateaii about half a mile long and 80 fcc't 
above the river. On this ground, in April 1862, the 
Union forces, under General Grant, and the Confederates 
under Generals Jolmston and Beauregard, fought fiercely 
for two days. The Confederates, who knew that General 
Buell w'as on his way to join Grant, determined to destroy 
the army of the latter, if ])C)SHible, before his arrival. The 
attack was um‘xiK*cted by the Union tr()oj)s, and the first 
day’s fighting resulted in driving them in disorder’ to the 
bluff at Pittsburg Landing, leaving a considerabh* numlxT 
of guns and prisoners in the hands of the (Mieniy. During 
the night, however*, Grant was reinforced by Ihiell’s and 
Lew Wallace’s forces, which gave him alM)nt 50,000 fight- 
ing men, half of whom werts fresh troops. To o])])Ose 
them the Confederates had only about .30,000. General 
Johnston had fallen in the first day’s fight, and Beauregard 
w'jis now in command. The (Jonfedcratc^s, aftt‘r a stuh})orn 
resistance, lost all the ground gained tJicj first day and 
were forced hack to Corinth, ]\Iississij>pi, which j)lace they 
soon afterwards destroyed and c'vac‘iiat(*d. J\Iore than 
100,000 men were engaged in this bat tli*, and tlu* losses on 
both sides worc^ enormous, sometimes estimated as higli 
as 22,000 men. Tliis is sometimes called the battle of 
Pittsburg Landing. 


SH 

1. Histoky and Statistics. 

B efore steam was a])])lied to the propulsion of ships, 
the voyage from Great Britain to America usually took 
some ^veeks ; at the beginning of the 20th century the tinui 
was about six days. Similarly, the voyage to Australia, 
which took about thirteen weeks, was reduced to almnt 
thirty days, although it cannot be said that exce]jtionaUy 
fiist vessels are employed in this service. The fastest of 
the sailing tea-clipi)ers required al)out three months to 
bring the early teas from China to Groat Britain ; they 
are now' brought to London by the ordinary P. and O. 
service in six weeks. In further illustration of the progress 
made, it may be mentioned that theri^ an! Atlantic liners 
now' running between England and America which maintain 
a si)eed of 23 knots over tlie whole course, as comi)ared 
with the 12 or 15 knots of a few yijars ago. The accommo- 
dation in the })assenger ships above rofesrrod to is quite 
palatial com})ared with tliat in the corresjKmding w'ooden 
sailing shiixs of a date fifty or sixty years earlier, and the 
fare provided does not differ greatly from the best that can 
he obtained on sliore. 

The changes from sail ])ower to steam power for propul- 
sion, and from wood to iron and steel for constructional 
purposes, proceeded together, though at first very slowly. 
Know'lodge of the theory of steam and the steam engine 
was slowly acquired ; and for many years mechanical engin- 
eering as an art failed altogether to keep jjace with theory. 
Thus the marine steam engine wras at first a very imiicrfect 
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motor, and the services upon which steamships could be used 
to advantage wore, in consccjuoncti, nincli restricted. There 
W'as, moreover, a national prtijudice against steanishijis of 
any kind. Our fathers saw', with regret, tlie i»ossil»iJity 
and probability that the sailing sliips n]>on wliicli they 
prided theimselves, and which had arrived after many yeais, 
even centuries, at something like perfection, miglit pfi^i- 
out of existonee- altogether. A similar prcjiidici* ewisted 
against the substitution of iron for wood in shipbniMing. 
As H'gards w'arshi]»s, “the AVooden AValls <»f OM jMiglaml,” 
by which England had to a considerable extent achievi‘d 
her greatness, wej‘e held almost in veneration, and it was 
with profound regrcit that they were at last admitted to 
belong to the )>ast. 

It is recorded that an iron boat, intended nppan'ntly for 
passenger service, was built and lauiiclied on the river 
Foss, in Yorkshire, in 1777, ami shortly after- 
w'ards iron w'as used for tlio shell plating f»f 
lighters for canal service. One of these, ha\ ing sirucUon. 
its shell constructed of i)lates fivo-sixteentlis of an 
inch thick, w'as built near Birmingham in 1787. A bruit 
the same time parts of w'oodcn ships began tf» Ik* iy|»lafed 
by iron, jiartly, no doubt, with the view of im‘n‘:ising tlie 
strengtli of the structure, but also because ol the increasing 
difficulty of obtaining suitabh; sliqrbiiilding timber in 
sufficient quantities for the rerjuirements of tlie day. I he 
first iron strengthenings tliiis introduced were beam knees ; 
early in the 19tli cemtury, iron “diagonal riders” for 
providing the longitudinal strength were introduced by 
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Sir Robert Soppings, and from tliis jieriod down to the 
present day iron strengthenings for resisting both trans- 
verse and longitudinal strains have i)coii generally used in 
wooden ships. The introduction of iron as a recognized 
material for ship construction is usually given as dating 
from 1818, when the lighter Vulcan was built on the 
Monklarid canal, near Glasgow. 

The advantages of tlie new material were admitted for 
service on (taiials, where there w'as no risk of grounding on i 
a dangerous bottom, but they wore not so readily ad- ! 
mitted for river service, and still less for coasting and i 
s(;a voyages. Among the early objections to the use of 
iron wenj ; (1) from its weight it could not be ex})ected to 
float, and was therefore unsuitable for the construction 
of a floating body; (2) when a ship constructed of this 
material grounded and was exiK>8ed to Uimping on a sliore, 
the bottom would he easily jjerforated; (3) the lK)ttom 
(tould not be preserved from fouling by w'eeds and bar- 
nacles ; and (4) the iron aftected the compass, making it 
untrustworthy, if not useless. Gradually, however, the 
material made its way, and the objections to it proved 
to be for tlm most part untenable. Objection (1), although 
ofUm rc^iKiatod, was proved to involve a fallacy. With 
regard to objection (2), it was found that iron ships 
might ground and Ihj subjected to a great deal of bumping 
and rough usage without being destroyed, and that, on 
the wliole, they were better off in this resjject than 
wooden ships. On more than one occasion when iron and 
wooden shi|)s were stranded together by the same gale 
and in aj)proximately the same circumstances, the iron 
shii)s were got ofl* and, a|)art from local iiyury, ■were found 
to be little the worse for the grounding, while the wooden 
ships were either totally wrecked, or, if got off, w’ere 
strained to such an extent as to be ruined. The power 
of resistance of iron ships to tlui strains produced by 
grounding received, in 18-16-47, a remarkable confirniatiou 
in connexion wdth the grounding of the Oreat Britain^ thc^ 
first large screw steamer built of iron. This shiji had l)cen 
initiated by, and was built under the sufjervision of, Afr 
I. K. Rrunel, who had bestowed much attention ufion the 
details of lu^r construction. In 1846 she ran ashore in 
Dundriim Bay, in Ireland, and settled on two detached 
rocks ; and although she remained aground for eleven 
months, including a wdiole winter, she w^as subsequently 
got oft‘ and re|Hiired, and afterwards did good service. 
As regards tlie fouling of the bottom, this evil, although 
not preventible, can be lessened materially by frequent 
cleaning an<l repainting, provided, of course, that docks 
are available. The fourth objection, the cfiect of iron 
on the compass, was a matter of very serious moment, 
and the attention of one of the loading scientific men 
of the day (Sir G. B. Airy) became directed to it. 
After exi»orimenting with the Rainbow at De])tford and 
the Jron»lth» at Liverpool, Sir 0. B. Airy in 1839 read a 
paper on the subject before the Royal Society, and the 
rules which he gave for the correction of the error caused 
by the iron at once l>ecame the guide for future practice. 
Besides the above, a further objection was raised which 
applied only to warships, namely, the nature of the damage 
wliich would bo done to an iron shi]) by the enemy’s shot : 
this also 4vas found to be less serious, when proper appli- 
ances wore supplied, than the damage done in the same 
circumstances to a wooden ship. Thus during the Chinese 
w'ar in 1842 the Nemesis, an iron vessel, ■w'as able to 
rofmir her damage from shot in twenty-four hours at the 
scene of the fight, while some wooden ships which were 
damaged to about the same extent liad to go to Bombay, 
the nearest port at wdiich repairs could be carried out. 

Steel, as a material for shipbuilding, was introduced 
under modern conditions of manufacture during the years 
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1870-75. It is a homogeneous metal, stronger than iron, 
and of a more unHorm and more trustworthy character. 
Its quality is to a considerable extent independent of the 
skill of those employed in its manufacture, whereas iron 
is produced by a laborious and unhealthy process, and is 
largely dependent for its quality on tlie skill of the work- 
men. Among the advantages which cxiierience has qirovod 
iron and steel to possess over wood for the purjioses of 
ship construction are : (1) the structure of the ship has loss 
weight; (2) it has greater durability; (3) the requisite 
general and local strengths are much more easily obtained. 

The importance of the first of these advantages can 
scarcely l^e overstated. The primary object of a particular 
ship is to carry cargo or passengers, or both, from place 
to place, at a given speed (in the ctise of a warshij), the 
armament, ammunition, armour, <kc., constitute the weight 
to be carried) ; and since at the maximum draught at which 
the vessel can properly and safely proceed on her i>assage 
the total weight of vessel, cargo, &c., complete, must be a 
definite quantity, namely, the weight of the water displaced 
by the ship, it follows that the less the weight required 
for the structure of the ship, the greater is that available 
for the cargo, &c. 

As to durability, in wooden ships the chief source of 
deterioration is dry-rot, in iron or steel ships the wasting 
of the surfaces, csiiecially of such portions of the outer 
surfaces of the bottom plating as are frequently loft bare 
of paint and ex|x>sed to the sea, and of the inner surfaces 
of the bottom in machinery spaces, &c. If dry-rot 
can be prevented, the life of the wood ship will he 
lengthened ; so also will the life of the iron or steel 
ship if the surfaces can be kept covered with paint, to 
prevent the action of air and water. With both wood 
and iron or steel shijis, if the parts which have become 
deteriorated can be removed and rej;)laccd, this is usually 
worth doing when the deterioration is only local. At the 
end of the 18tli century the preservation of wood "was not 
so well understood os it is at the present day, and teak, 
one of the most durable of woods, was, in Great Britain 
at least, little known. The ships for the Royal Navy as 
then constructed were only expected to be available for 
service some fifteen or t\renty years. The ships built for 
the East India Company made, on an average, four 
voyages, which occupied eight years. This at one time 
was considered the vessel’s life, so far as the Company’s 
service was concerned; but subseciuently, if on examina- 
tion at the exjuration of that time they appeared worth 
repairing, this was done, and they were allowed to make 
two more voyages. It was very unusual for one of these 
ships to make more than six voyages ; after this they were 
sold for other services, or broken up. In certain cases, 
ho^vcver, 8hii3s lasted a considerable length of time; a 
number of vessels built in the 17th century continued 
in the service of the Royal Navy until the middle of 
the 18th century, though with a reduced numlx5r of 
guns. Of small wood merchant vessels there are in- 
stances of the attainment of very remarkable age. The 
collier brig Brotlverly Lom, of South Shields, was over 
one hundred years old when she was broken up ; and tlie 
schooner Pdly, built in 1805, was still sailing in 1902 ; as 
also was the brig ITvalfisJc^n, built at Calraar in Sweden 
in 1801. The dimensions of the last vessel arc : length, 
88 ft. 8 in. ; breadth, 21 ft. 2 in. ; depth of hold, 14 ft. 7 in. ; 
and her gross tonnage, 211. We have so far had very 
little exi^erience concerning the life of iron and steel ships 
Iiroiierly taken care of, as in most instances these ships 
have been condemned only because they w’^ere obsolete; 
but when broken up, after twenty or even forty years’ 
service, those j)arts which by accident or intention had 
remained projierly covered and protected were found very 
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little the worse for wear. Thus the inner surfaces of the 
bottoms of such vessels, coated with cement, have been 
found to be in nearly as good condition as when the ships 
were first built. 

That general and local strength is more easily obtained 
in an iron or steel ship than in a wooden one follows 
partly from the fact that the weight required for the 
structure is less in the former than in the latter, and also 
from the fact that iron and steel are more suitable materials 
for the purpose. They can be obtained in almost any 
desired ^apo, the parts can bo readily united to one 
another with comparatively little loss of strength, and 
great local strength can Ix) provided in very little space. 

For some purposes, and in some markets, wood is still 
in favour; for instance, for resisting ice-pressure. Tn 
scientific ex^xiditions to tlie Polar regions, also, it is of the 
highest imjK)rtanco to avoid any disturbance of the conqjass, 
and this can b(3 ensured by constructing the vessel of wood, 
with metal fastenings. The FratHy built in 1892 for 
Nansen's Arctic ex]Xiditioii, was of wood, her outside I 
planking, in tliree thicknesses, amounting in the aggregate 
to from 24 in. up to 28 in. ; she was 117 ft. long, rigged 
as a three-masted schooner, and provided with auxiliary 
machinery working a screw ]»roiKjlier. The lUtierkay fitted 
out for the Zieglm* expedition to the North Pole, was 
an old Dundee wdialer (the Fstjuundur), and was re|)orted 
to be still a “stout” ship with timbers as sound as on the 
day they were put in thirty-six years beforiu She is 157 
ft. long, 29^ ft. beam, 19^ ft. deep, lu^t tonnage 46G ; 
her engines have a nominal horse-power of 100, and she 
has a lifting screw. ].)uring the year 1901 a wood vessel, 
the Discovery y 172 ft. in length, was built at Dundee for 
Antarctic exploration ; and in Clermany another w'ooil 
vessel for similar service has been constructed. On 
the other hand, in the Mrmacky built on the Tyne for 
ice-breaking in the llaltic and for ]>ioneer work farther 
afiehl, stoel has Ijeou us(xl as the most ap[>roved material 
for tho service contemplated, and this after previous 
experience with similar ^‘essels. 

Some progress had been made in the introduction of 
stciiin propulsion before the end of the 1 8th century, but 
the advance became more rapid in tlie 19th. 
puhlon'^" In the early steam vessels paddle-wheels only 
were used for ])ropulsion. 

Ill 1801-02 the Charlotte DumlaSj one of Uio earliest steam 
vessels, was fonstructed by Symington in Scotland. She jirovcd 
her capability for towing purposes on Ui« Forth and Clyde eanal, 
but, although successful in the work for which she was intendcil, 
did not see mucdi soiviirc, as tho canal-owners feared the W’ash of 
the steamboat would damage the hanks of the canal. Al>out the 
same time Fulton made his experiments in France, and after 
visiting Scotland and witnessing tho success of the Charlotte 
Dmuidsy constructed tho ClcrmoiU on the East Hudson river in 
America in 1807. The engines for lliis vessel were obtained from 
Houlion and Wait, of England. She ran as a })assenger boat 
between Now York and Albany, and at the end of lier second 
season proved too small for the crowd that throiigid to take 
passage in her. In 1809 tho Plumix made the ])assage from 
Hoboken, in New Jersey, to Philadelphia, and was thus the first 
steamer to make a sea voyage. In 1812 Bell began running 
his sfi^amer Comety with i>asseugors, between Glasgow, Greenock, 
and Helensburgh; she was 42 ft. long, 11 ft. broad, dh ft. deep, 
and her engine liad one cylinder 11 in. in diameter, with a 16-in. 
stroke. Owing to tho success achieved by these and other vessels 
in America and Great Britain, steamers soon began to make their 
appearance on many of tho principal rivers of the world. Early 
in 1814 there were five steamboats on the Thames, and the steam- 
boat Marfferift built on tho Clyde, was brought through the 
Forth and Clyde canal and round by the oast coast to the 
Thames. In tho same year a writer in tlie Gentleman's Magazine 
was able to say : “Most of the principal rivers in North America 
are navigated by steamboats ; one of them passes two thousand 
miles on the great river Mississippi in twenty-one days, at the 
rate of five miles an hour against tho descending current.” In 
1816 the first steam passenger • boat ran across the English 
Channel from Brighton to Havie, and a line of steamers was 
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started to run between New York and New London. All of lliose 
vessels wei-e built of wood ; but in 1820 the first iron steamship, 
Aaroa Manly y was constnictoti and employed in a diivttl serviee 
between London and Paris. In 1822 a return was made to the 
House of Commons showing the times occupied by sieainers as 
couqtarod with sailing vessels on some thirty coasting routes : th«* 
average speed given for stoamoi’s in the best of these was from 
eight to niiio knots, while the average time taken varied from 
one-half to one-sixth (or even less) of tho time taken by the sailing 
vessels. 

Steam vessels were employed at a very early date ujKin the mail 
si'.rviecs, for besides being very much fjnickcr than the sailing 
vessels, they w’ere jiractically iiulejiendent of the direction of tlie 
wind, and to a considerable extent of the weather ; conseijucntly 
the regularity of their passages eoiitrasted very favourably with 
the irregular times kept by the sailing vessels. The mail service 
across the Irish Channel, between Holyhead and Dublin, wa.s 
esjiccially uncertain in the days of the sailing ijackets, fre<|Ueiitly 
oceu 2 »ying three or four days, and (Micasionally as mucli as st*vcii 
and nine days. All this was altentl wlicn in 1821 the stoamers 
Rtnjnl Suvereitjn and Meteor were jdaeed on the seivie-e. The 
advantages were so apparent that steam mail ]>ackets between 
Great Britain and the Continent, and on m.iny othm* services, were 
soon osta))lished. The mail boats had been for many years owned 
by the Crown, hut in 1833 the carrying of tho mails to and from 
the Isle of Man, and hetwoeii England and Holland and llanihuig, 
was entrusted to private conqianies. Marked iiiqa'ovenient in tin* 
services, and espeeially in the boats employed, resnllcfl from the 
eonqietition to secure the distinction and other a<lvantnges (»r 
carrying His Majesty’s mails. An intermediate stage follo\ie«l, 
extending over a i*omparativcly short period, during which the 
Crown still held many of the mail boats, while in a considerable 
number of citses tho mail services were let to private eomjtiini< s. 
Alter this the British Government abandoned altogithrr tlie poliey 
of being the owneis of the boats, and ever sinc<*, tin* niuil servh’es 
have been comja*t<*d for by jirivate eoinpanies. 

Tho Haramuth was the first steamship to cross the Atlantic, 
She ran from Savannah to Liverjiool in 1819 in twcnly-hve days, 
under steam, howevm*, only lor a portion of tin- time. She was 
built at New York as a sailing ship, hut before, launch big was fitted 
with steam power, the 2>addle-wheoIs being arranged to he lemoveil 
and placed on deck when not retpiired. She ^\^ls ],‘»0 ft. long, 
20 ft. broad, 10^ ft. deep, and of about 3h0 tons. The &in*« ess 
of the KnterprisCy of 470 tons, whieli made the voyage fiom 
London lo Calcutta by tho Ctqn* of Good Hojm^ in 182.5 in 103 
sailing days, is noteworthy. The distance is 11,450 nautical miles, 
and tl e vessel was unde.r steam for 64 days and uml«T sail tor 
39 days. T’ o steamer afterwards (1829 -30) made the trip het>M cn 
Bombay and Suez in 54 days, in furtheranee of a silieme to 
reach the former j»laec from London by the lied Sea route. The 
year 1838 w’itnesseil the smjcessful trans-Allantie. voyages of tin- 
steamers Sirius and Great Western. The latter vessel, built under 
the advice of I. K. Brunei, the engineer of the Great Western 
Hallway Company, was the first steamer actually e.oustructcd lor 
tho trails- Allantic service. She was built of wo<jd, her dinicnsions 
being — length 212 ft., breadth 351 ft., dejtth 23] ft., and tmi- 
nage 1340 B.O.M.; and her total disjilaeement on a draught of 
16 ft. 8 in. W'os 2300 tons. Although not originally built fin- tliu 
servico, the Sirius \Nas subsequently ]»lueevl on it at the recom 
mendatiuu of Mr M ‘Gregor Laird of Birkenhead. This ve.s.sel 
also was built of wood, and was 178 ft. long, 2.5 A ft. broad, 1 hi- 
fi. deep, and lier tonnage was 703. Mr l^aird's arguments in 
favour of placing the vessel on the trans-Atlantic service throw 
light on the steaming capabilities of vessels of that day. He 
pointed to the steamers Dundee, and Perth making 11 miles per 
hour, “ in all weathers, winter and snmincr, fair and foul”; and 
to the other vessels making from 10 to 10^ miles per hour. He 
based his estimate fur tlie coal retjuired on the voyage on a spetd 
of 10 miles jku hour and a coal coiisunqition of 30 tons j*cr day, 
which gave 525 tons for tlie whole voyage. Finally, he alluweii 
800 tons, corres[)Onding to the diirerencc of tlie disjilaeeineiit .it 
15 ft, load draught and at 11 ft. light draught, so that he had a 
margin of 275 tons for contingencies. (See also STKA.Msjrn* Lin i s 
in this volume. ) 

All tlie vesjiels ju.st named were ]»ro] Killed by paddli*- 
wheels, but in 1843, in tlie Great JJritaniy .screw ]ir<j- 
pulsion was adopted for the Atlantic .service. Tin* screw 
proiieller had been introduced a few years luifore by Lrics- 
son, of Sweden, and by F. K Smith, of Hendon, in CJrcut 
Britain. The ArcldinedeSy^iWA by the latter iiive.stigator, 
had, after some very nnnarkable trials, been ac<|iiire<I l>.v 
Brunei for further e.\|»criiiient.s, and as a result tlie iiaddle- 
wheel engine design, originally iircjiared for the Great 
Dritaitiy was discarded, and a design for screw engines 



542 


SHIP 


[statistics 


substituted. The advantages of the screw over the paddle* 
wheel for war- vessels were recognized about this time by 
the British Admiralty. These advantages were chie^ 
that the screw did not interfere to the same extent as the 
paddle-wheel with the stiiliiig qualities of the ship, and 
that it was protected against injury in action by its 
|K)sition below the surface of the water, while the latter 
was very liable to injury. In a few years the screw almost 
entirely suixjrsoded the paddle-wheel for war-vessels, and in 
1«54, during the war with Russia, Great Britain possessed 
a screw steam iieet, including all classes of shijis, built of 
wood. 

The |)erformances of the Great Wtstern and other 
vessels had demonstrated that ships could traverse the 
oceans of the world by steam fK)wer alone, 
but great advance had to bo made in the 
marine engine before the ordinary trade 
could be carried on by its means with 
economy. In the early marine engines only 
one (iylinder w'as provided, and various means 
were om])loyed for transmitting the jwwer to 
the paddle shaft ; lab^T came the oscillating 
cylinder engine and the diagonal engine, the 
latter being the tyi»o of jiiMldle engine now 
most frequently adopted in Great Britain. 

With the iiitroiluction of the screw-projxiller 
the arrangements liecame much minified. 

At first the (uigines were run at comparatively low si»eeds, 
as in ]mddlo-boats, gearing iKiing supplied to give the 
screw-shaft the numlK.T of revolutions recjiiired, but diroc*t- 
acting two-cylinder engiruis gi*adually replaced the geared 
engines. TJie compound engine was first adapted success- 
fully to marine work by John Elder in 1854, and in time 
the direct-acting vortical engines, with one high and one 
low pressure cylinder, Iwcame tlic common tyjK) for all 
ships. The boiler pressure, moreover, in 1854, had Imjcii 
raised to 42 lb jajr sqtiarc inch. The further change, 
ac(!om]>anying still higher ))ressurcs of steam, from com- 
pound to triple ex i)an8i()n engines was, like 
many other changiw, foreseen and in some 
measure ad»)pted by various workers at about 
the same time, but tlie first successful aiqjli- 
cation of the ])rinciple ^vas due to ])r A. V. 

Kirk. In 1874 he fitted a threc-crank tri] de- 
expansion engine in the The 

boiler used proved a failure, but in 1882 he 
fitted a similar set of engines in the Aherdeev^ 
with a boiler j»ressuro of 125 lb, and the 
result was entirely successful. All modern 
marine engiiu\s of high jx)wer have either 
triple or (in a few cases) (juadruple eximnsion. 


iron ships, of 100,830 tons aggregate, and 835 wood shius, of 
161,180 tons aggregate, added to the register of the United 
Kingdom. Soon ai&r 1860 the production of iron ships ex- 
ceeded the production of wood ships, and whilst in 1870 there 
were 445 iron ships, of 408,510 tons aggregate, added to the 
register, there were only 529 wood ships, of 80,262 tons, added to 
the register ; during 1880 there were 431 iron and steel shijw, of 
525,568 tons, added, and only 203 wood ships, of 19,938 tons. 
The general increase in iron and steel ships and the diminution in 
wood ships continued, until in 1900 there were 618 iron and steel 
ship, of 1,128,283 tons, and only 223 wood shms, of 12,527 tons, 
added to the register. It will be seen from Table 1., but more 
clearly from Fig. 2, that although during the last few years of the 
|>erioa the amount of sailing tonnage registered fell off consider- 
ably, yet for some twenty to thirty years previously the amount 
registered did not show any general falling-off. On the other 
hand, a rapid advance in the construction of steamshiiis is shown ; 
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:e of all wood, composite, iron and steel men:hant vessels over 100 tons 
I added to the ri'gister of tlie United Kingdom during each year from 


in 1870 there were 364,860 tons added to the register, in 1880 
thoi*e wore 485,661 tons added, and this general rate of increase 
was maintained until in 1900 the total added reached 1,123,074 
tons. The variations in the rates of produetiou, due to fluctuations 
in trade and other causes, will bo seen at a glance from Figs. 1 
and 2, in which the ordinates of the curves rej)rcsent tons of sliijtping 
produced and registered in the United Kingdom during the year, 
and the abscissse reprosout time. It will bo seen that the decline 
in the 2 >roduction of wood and composite vessels has been fairly 
uniform since 1870, whereas the variations in the production of 
iron and steel ships have been exceedingly great. Tliese variations 
synchronize with the improvements and depressions in trade which 
took i)lace over the period named. The curves in Fig. 1 show how 



Fio. 2.— GroHfl tonnage of nil sailing and steam merchant vessels over 100 tons gross built in 
and addcKl to the register of the United Kingdom during each year from 18<W to 1001. 
The dotted lines may l>c taken os representing the average production from year to year. 


Kotwiihstanding the early advanees made in the introduction 
of iron for eonstnicdion ])urposes, and steam for that of propulsion, 
StmtlatlcM world was still carried on 

of ship* recently as 1870 by wooden sailing ships. At that 
building* however, the building of wo(jd vessels had already 

begun ra]»hlly to decline, so far as Great Britain was 
concernoil, and this decline has continued at an almost uniform 
rate down to the present day. On the other hand, the construc- 
tion of iron vi*ssels had in 1870 begun to increase at a greater rate 
than that of the decline in the constniction of Avood vessels ; and 
including stool with iron .ships, this increase, apart from fluctuations 
duo to waves of trade and depression, has continued down to the 
present time. For some years previous to 1870 the construction 
of sailing vessels had gradually decreased, the decrease nearly 
corresfionding to the rate of increase in the construction of steam 
vessels. But while from 1870 nearly down to the present day, 
apart from fluctuations, the constniction of sailing vessels has 
remained generally constant, the construction of steam vessels has, 
oil the other baud, rajudly increased. These changes for Great 
Britain will be clearly seen on examination of the flj^res given in 
Table I., but they are represented graphically and much more 
comidctely by tlie curves in Figs. 1 and 2. 

It will be seon from Table I. that during 1860 there were 181 


rapidly steel disj>laee.d iron as a material for shipbuilding. So rapid 
indeed was the change that the great de]»ression between 1883 and 
1886 had little or no effect in reducing the profluction of steel 
ships during these years. As might have been ex])ected, the 
variations in the curvo of steam vessels (Fig. 2) eorros^wnd generally 
to the variations in the eiirve of iron and steel vessels in Fig. 1. 

From Table II., wliich gives the distribution of ownership of 
existing merchant vessels and other vessels, exce]>tiiig w^arships, of 
100 tons and upwards throughout the world, it appears that the 
total tonnage of the existing shipping, exeludiiig vessels under 
100 tons, but including the wood vessels on the Great Lakes of 
Ameiiea, is about 30J millions. Of this total, rather more than 
ono-fifth is in sailing vessels, and the remainder in steam vessels. 
Taking the number of ships instead of their aggregate tonnage, the 
sailing vessels are 43 percent, of the whole. Out of the 304 million 
tons, Great Britain and her colonies own about 14f millions, or 
48 ])or cent, of the whole, 12f millions licing steamers and 2 
millions sailing vessels. Next to Groat Britain, the largest ship- 
owning countiy of the world is the United States of America, with 
3 million tons of shipping, nearly 10 per cent, of the total. 
Then come in order Germany, with nearly 3 millions, Ojr iier cent, 
of the total ; Norway, with 5*3 jior cent. ; France, with 4*6 per 
cent. ; Italy, with 3*6 per cent. ; and Russia and Sjiain, with 2*6 
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Table I. — Showing the JSfnniber, Tonnage {Gross and Average), and Description of all Vessels {excluding Warships) built in a'^ul 
added to the Itegister of the United Kingdom during each year enumerated. 








Woofi and Coniiiosiie. I 


Iron. 


Stool. 


Totals. 

A\ erage 
Gross 
Tonnage. 

Year. 


Mode of Pronulaion. 















No. 

Gross Toniiuse. * 

No. 

Gross Tonnage.* 

No. 

Gross Tonnages 

No. 

Gross Tonnage. 

I860 . 

Sail . 



786 

154,130 

32 

14,290 



SIS 

168,420 

206 

Steam 



49 

7,050 

149 

86,540 



198 

93,590 

473 

1865 . 

Sail . 



806 

160,430 1 

5,780 

116 

88,970 



922 

249,400 

270 

Steam 



38 

344 

287,360 



382 

293,140 

767 

1870 . 

Sail . 



478 

72,970 

63 

50,940 



541 

123,910 

229 

Steam 



51 

7,290 

382 

357,570 



433 

361.860 

843 

1875 . 

Sail . 



373 

46,060 

8,740 

193 

206,110 



566 

2.52,170 

446 

Steam 



66 

291 

281,390 



357 

290,130 

813 

1880 


/ 

Sail . 



273 

18,159 

39 

40,015 

4 

1,671 

316 

.59,845 

189 

’ 

•\ 

Steam 



20 

1,779 

362 

447,389 

26 

36,493 

408 

185,661 

1190 

1881 


f 

Sail . 



259 

16,448 

50 

68,650 

3 

3,167 

312 

88,265 

283 


•1 

Steam 



30 

1,659 

411 

.590,503 

34 

68,366 

475 

660,528 

1391 

1882 



Sail . 



246 

13,066 

83 

112,852 

8 

12,478 

337 

138,396 

411 


•1 

Steam 



30 

1,784 

446 

672,740 

65 

11.5,449 

.511 

789.973 

14-12 

1883 


/ 

Sail . 



229 

13,5.51 

72 

114,698 

11 

14,193 

312 

142,442 

457 


•1 

Steam 



30 

1,651 

548 

742,292 

92 

141,552 

670 

38.5,495 

1322 

1881 


[ 

Sail . 



277 

17,142 

93 

130,017 

9 

13,360 

379 

160,519 

424 


\ 

Steam 



38 

2,364 

413 

456,982 

07 

108,978 

.518 

508,324 

1097 

I 1885 . .| 

Sail . 



266 

17,841 

144 

i60,034 

27 

30,569 

437 

208,14 4 

477 

Steam 



37 

2,751 

177 

148,.508 

122 

154,210 

336 

305,508 

909 

1 18SG . . j 

Sail . 



226 

14,266 

f>r> 

97,713 

31 

30,588 

312 

142,. 567 

4.57 

Steatn 



30 

1,467 

119 

82,201 

124 

169,973 

273 

244,641 

S96 

1887 


1 

Sail . 



170 

8,782 

27 

44,979 

29 

25,994 

226 

79,755 

, 353 


H 

Steam 



24 

1,097 

66 

40,070 

196 

326,5.30 

286 

367.697 

: 1286 

1888 


J 

Sail . 



177 

8,686 

13 

18,882 

33 

42,666 ' 

1 223 

70.234 " 

1 315 


1 

Steam 



23 

2,370 

87 

31,697 

321 

571.437 

1 431 

605,504 

' 1 105 

1889 


f 

Sail . 



]'57 

8,256 

ll 

12,385 

” 47 

90,469 

1 215 

ill, no” 

1 '517' 



•1 

Steam 



25 

1,368 

_97_ 

46,402 

411 

78.3,19.3 

! 53,3 

830,963 

I 1,5.59 

1890 


i 

Sail 



‘"142 

7,704 

6 

5,911 

' 59 ■ 

96,371 

1 207 

109,989 

1 532 ■ 


■\ 

Steam 



26 

1,326 

110 

40,1 14 

432 j 

817,010 

! 56S 

8.58,480 

1 151.5 

1891 


/ 

Sail 



156 

8,541 


1.514 

” 93 ' 

lYKh93 ■ 

1 ' 

1 88,~»i'78 

r 719 



Steam 



25 

1,212 

167 

31,381 

9.88 

730,051 

580 

762,641 

1 1.31.5 

1892 


•{ 

Sail“- 

Steani 



15 1 

19 

8,372 

3,026 

6 

86 

.5,121 ■ 
18,937 

“l'28'' 

365 

260'871 

660,817 

' 285 
470 

274,367 

680,810 

1 ‘ 963 

1 1149 

1893 


/ 

Sail . 



"■l54 

7,980 

1 

tl8 

f»6 

ri.3,097 

,■ 221 

' 121,495 

■ 542 


•\ 

Steam 



27 

1,551 

! 01 

12,4.58 

328 

622,099 

119 

636,108 

! 1.51 S 

i 1894 

1 


f 

Sail . 



155 

7,570 

1 3^ 

207 

67" 

83,167 

j"22.5'" 

’ 90,914 ' 

l” 401 


• i 

Steam 



26 

1,383 

I 65 

12,400 

389 

751,668 

! 480 

765,251 

' 1.591 

1 1895 


f 

Sail . 



156' 

7,529 

1 '"o" 

782 

32 

11,313 

191 

49, '621' 

260 



Steam 



35 

1,579 

1 66 

9,897 

379 

736,112 

1 4 SO 

747,888 

! 1 5.58 

1 1890 

1 


/ 

Sail . 



Voi 

7,7ri9 


792 

36 

37,709 

1' 202 

16,020 

, 228 


*1 

Steam 



17 

591 

I 79 

11, .593 

398 

7.50,106 

494 

762,290 

: 1513 

1 1897 


1 

vSail . 



i 183 

8,317 

i 2 

232 ~ 

i ‘ 

2“8,481 

I 21^ 

37,030 

i ' i«;9 " 


•1 

1 Steam 



1 33 

1,.581 

1 63__ 

9,974 

, 366 

658,6 H5 

: -162 

670,201 

! 1151 

1898 


1 

! Sail . 



1 196 

8,813 

1 0 

798 

10 

8. 156 

, 212" 

18,067 

1 ! 


* \ 1 Steam 



1 20 

765 

1 80 

13,6,54 

546 

996,81 1 

: 616 

1,011,2.3.1 

I 1565 1 

1899 


f 

Sail . 



1 IG'i ‘ 

7,342 

1 ' 2 ■ 

182 

' 60 

11,757 

227 " 

19,281 

I 85 , 


■\ 

Steam 



1 -iO 

1.497 

1 ^64 

12,181 

.53} 

1,1.52,999 

j 627 

: 1,166,680 

1 1861 ! 

1900 


1 

Sail . 



159 

8,718 

i 

420 

•16 

8,598 

i 210 

j 17,736~ 

84 ; 


*1 

Steam 



64 

3,809 

1 86 

16,375 

476 

l,102,S‘t0 

! i‘i26 

1 1,12.3,071 

1791 ! 

1901 


f 

Sail . 



' 146 

7,826 

1 

174 

'51 

' 22;n8 

202 

30", 118' 

119" ' 



Steam 



83 

5,479 

! " 

2,474 

469 

1,11.5,227 

566 

1,123,180 

1981 ' 


The jibove table has been taken from information supplied to Lloyd’s Registry by tlie Registrar (h*m*ral of Ship]»iiig. 


* As no actual returns are available for the fj^ross for the years from 18(K) to 3870 lnclu8i\f (only net tonnaKca having Iwcn rec'cnliMl), tin* gross for 

these years are only approximate, and arc based on the relation of gross to net for the years 1883 it) IWK). 


per cent. (iach. The leading mrticulars as to the distribution of 
ownershij) of the merchant Hni})ping throughout the world for 
1873, 1890, and 1901 resj^ctively are rejircsented grajdiically in 
the three diagrams given in Fig. 3. These have been eonstnicttjd 
from ])artieulars given in Table ll. and similar tables for 1873 ancl 
1890. Warships, all vessels under 100 tons, and the wotxl vessels 
on the (Ircat tjakes of North America, unless known to he employed 
in sea trade, are not included. The total tonnage owned throughout 
the worhl in tlmse years, with these exceptions, is represented by 
sipiares drawn to the same scale, and these srpiares are divided up 
amongst the princi})a] countries owning slii])ping, a small area on 
the right-hand side of each re[»rescnting a number of holdings too 
small to he shown separately. Part of each holding is shaded so 
as to siiow what })ortion of this is sailing tonnage and what 
portion is steam tonnage. The total tonnage owned is given in 


the heading, and this is rejn-csciitcd by the sipiarc sIkuvii for cacli 
year. The perecntagi*s owncil by various countries arc t. si d . 
and on eaefi square tlie ]>ro|>ortion of the shij»ping ol the day 
wliich was severally steam and sailing is also rccoidcd. Fm 18!H» 
and 1901 in Fig. .8 there is also sImavji the, distiibiiliou oi flu* total 
as regards materials of e<uistni(*tion in each country. The tonnagr 
of the shipping of the world has a<lvanccd at an in< ri*a.sing rale 
for many years. The character of this rale uill be gallo-rcd at 
onee from the data given in Fig. 8. In 187.8 (Jnat liribim and 
her colonies owned 43.^ per cent, of the shipping ol the world, and 
this number rose in 1880 to r»2 ]tcr i cnt. ; but in 1900, altliougii 
the advance in the sliip]uiig of (Jrcat Riitaiu and her l•olonl••'^ Jnid 
continued apf»roxiinatcly at the same uniloim rate, such wa.s tin* 
iiiercasing rale of the aflvance ol the world s Hhi])ping that uu* 
percentage owned hy the llritish Knipirc had fallen to 48 6o. 















Table ll.^Shi^vpifi/g ojnied in each CofUiUry of the World {extracted from Lloyd's Register of British and Foreign Shipping for t901-0S), 
Number^ Tonnage, ar/irf Description of aJl Vessels {exclusive of Wnr Vessels) of 100 tons and vinrards. 


statistics] 


S J1 1 J:' 


545 




546 


SHIP 


[8TATI8TIC8 









































statistics] 


B H I P 



KxcliKling wfhul l»u;ll mu the North AniiTirasi I^kes. 












548 S M 

This dceliun lias been cliicfly iucroasiiig rate at lirhich 

lhc 3 shippiug of the United States of rAmeritai and of Oeniiany has 
advanced. 

Table 111. gives the output of merchant and oWier vessels 
tliroughottt the world in 1900, excluding warships, all ships of 
less than 100 tons, and the wood vessels of the Groat Lakes of 
North America. It will Iw seen tliat the total output for the year 
was 2,043,851 tons, of wdiieli 1,509,837 tons, or ^5 i»er cent, of 
the wdiole, was built in tlie UniUn.! Kingdom add the British 
colonies; 13 jicr cent by the UniUd States of America; 9*3 per 
cent, by Germany ; and 4*6 jkt cent, by France. The leadi^ par- 
ticulars given in Table HI. are represented graphically in Fig. 4, 
which is similar in its construction to the diagrams of Fig. 3. 
The total tonnage built in 1900 is made n]i of 972 steamers, of 
wdiich 69 were wood or coniposite, and 913 of iron or steel; and 
324 sailing vessels, of wdiich 218 were wood or comiKwite, and 100 
of iron or steel. Of the 913 steamships built of iron or steel, 70 
only were of iron, and these wore all below 400 tons each. Thus 
iron lias practically ceased to be used, except for some special 
purjKiSGs. Forty steel sailing ships of over 1000 tons wore built 
in France, their aggregate tonnage being about 93,000, the 
production of tlicse vessels being no doubt due in large measure 
to tlie Frcncli shipping bounties, w'liich favour their construction. 
The rclativi* si/es of tlic iron and steel ships built in diiferent 
countries is worthy of note : thins the mean tonnage of those 
vessels built in Geniiaiiy was 2364 ; of those built in Italy, 3626 
tons ; wliilst of those luult in Great Britain it was only 2258 tons. 

The average increase in size of shi])s registered in the United 
Kingdoiri from 1860 down to the jiresent time is well showm by tlie 
figures of Table 1. For iron and steel ships combined the average 
size of those registered in 1860 wa.s 560 tons ; in 1870 it w’as 9*20 
tons ; ill 1880, 1220 tons ; in 1890, 1580 ions ; and in 1000 it w'as 
1840 tons, These figures may be taken as reprosontiug the general 
increase throughout tlie world ; but as in these averages large 
Tiunibers ot eoni)t}jiratively small vessels are included, the vast 
increase in the number of large-sized ships which have been built, 
especially during recent yeai*s, is not adequately renresciiteil. Of 
the vessels built in 1890 only 1 per cent, exceeded 8000 tons in 
ilisplaeemeiit, whereas the vessels of over 8000 tons built in 1900 
iiuwle up 12 iK*.r <*ont. of the Avholo tonnage. In 1890 thei'c were 
no vessels built wdiose displacement exeeediMl 9000 tuns ; in 1900 
such vessels constituted IH jMjr ee-nt. of the whole, and almut § per 
i ciit. of tlie whole wore over 16,000 tons. 

^IeKCHANT VES8KI.S. 

(Jonorally s] leaking, sn far as the distribution of sails is 
coiiceriuHl, except as n‘gai*ds the abolition of studding-sails, 
the sailing sliijis of to-day ditfer little from those 
Mp”f 'vhich existed in the middle of the 19th (tentury, 
and in case of many ty[ies at a much cjarlier jicriod. 
Till*- change from wood to iron and steel resulteil, of course, 
ill some changes in rig, to suit the longer and larger 
vessels ; and st(*el masts, with wire rope standing rigging 
and various lalHinr-saviiig appliances, have lieeii intro- 
iliiced. The larger ships also carry steam wiuclics for 
various jmrposes, steam windlasses, and steam steering 
gear, but the general apja^araiice of the vessels has changed 
very little*. 

V. — Uivers and canals abound W’itli barges of various tyjie.s, 
such as the Thames barge, the Tyiio wlicrry or keel, and the Dutch 
galliot or jiink. The Thames harge, wliich may be taken as a 
representative vessel of this (?la.s.s, has a length of from 70 to 80 
ft., and a carrying capacity of from 100 to 120 tons on about 6 ft, 
draught. Like the ])ut(;h galliot, she is provided with Ico-boanls, 
and is foro-and-aft rigged with sprit-sail and jigger. 

In recent years the use of liarges or lighters has been extended 
beyond river and canal service, and a rapidly inerea.siiig numlier 
are now ii.s<h 1, in addition, for sea trausfiort. For examjile, on the 
east<mst of England lighters of about 500 tons <-urrying capacity are 
iiseitiu the coal trade. Those are loa<lod on the Tyne, sent down the 
river, towed from its mouth to the Nore, ainl sent np the 'rhames to 
London. By this moans the tug 8|)ouds very little of her time 
going up and down rivers, and w'aiting at dcK'ks and wharve.s, and 
saving is elfocted on account of the small capital cost fur the 
lighters, as well os their low cost of maintenance. The system has 
been carried much farther on the Great Lakes of Nortli America, 
where cargo barges are in use of over 350 ft. in length, and ap- 
proaching 5000 tons displacement when loaded. There, however, 
It ap{>ears to have reached its limit, as the building of such vessels 
shows signs of falling ofi’ in favour of steameta of about the same 
carr 3 ring capiuiity; but on the oast coast of tke United States the 
practice is still growing, and barges, built tometfttion of wood and 
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Bomptinies of steel, are employed, canying from 2000 to 4000 tons 
of coal, oil, grain, Ac. 

Smacks or Cutters, — This typo of rigging is still largely adopted 
in the merchant service for small vessel^ nsually callea smacks, of 
a length, say, from 60 to 90 ft., and a displacement from 150 to 
200 tons. They are sincde-inasted, sharp-built vessels, provided 
with fore-and-aft sails omy, and fitted with a running bowsprit ; 
they have no stanrling jib stay. Sueli vessels were at one time 
generally used for coasting ^lossenger traffic. The tenn “(uitter** 
is also applied to an ojien sailing bisit carried on board ship. 

Schooners, Brigs, iml BrigaiUines, — X schooner (B'ig. 5, Plate I.) 
is usually a two-masted vessel, with yards only on the foremast and 
foro-and-aft sails on the main. The foresail is not bent to the 
yard, but is set flying. In sduic cases there are no yards at all ; 
and the schooner is then called a fore-and-aft schooner, a schooner 
witli yards being sometimes called a square-rigged schooner. 
Before the days of steam, two- and three-masted scheoiiors, known 
as “ Fruiterers,** were extensively employed in the fruit trade 
from the Western Islands, Italy, ]Malta, and other orange-growdng 
countries to Loudon. In the ’fifties as many as three hundred 
'were thus employed ; they kept their place till the ’eighties, and 
some even yet survive the introduction of steam as a motive jiower. 
Tlioy were beautifully modelled craft, and very fast undiir canvas. 
A brig is a two-ma.sted vessel having yards, or square-rigged on 
both masts. A briguiitmc is a two-masted vessel liaving the fore- 
mast S(|uarc-rigged, as in a brig, the main mast being rigged as iu 
a schooner. Much of the coasting trade of the world is carried on 
by schooners, brigs, and brigantines. These vessels were formerly 
chiployed in the Baltic, and to some extent iu the West Indies 
ana the Mediterranean. Bchooners such as tlic above arc usually 
from 80 to 100 ft. long, 20 to 25 ft. broad, 10 to 15 ft. deep, 
and liave a gross tonnage of 130 to 200 tons. Brigs are generally 
larger, varying in tonnage from 200 to 350 tons ; they arc from 90 
to 115 ft. Jong, from 24 to 30 ft. broad, and froni 32 to 18 ft. 
in dejitU of bold. Brigantines usually occupy, as to size, a position 
intermediate between sithooners and brigs. Brigs arc used in 
various navies for tlie pnrjKKse of training boys. Some six exist at 

i ircseiit in the British navy, ami are stationed at Devoiiport and 
’ortsmouth. 

Ve^stds somewhat larger than two-masted schooners and brigs, 
but of a similar form, are often rigged as three-masted schooners and 
as the so-called barqnentines. The former is like a schooner witli 
a third or inizzen must added, this being rigged fore and aft, as is 
the main mast. The latter resembles a brigantine with a third 
ina.st added, which is also fore-and-aft rigged. The two rigs thus 
very nearly rosenible each other: botli are square-rigged on the 
forema.st, and fore-and-aft rigged on the main and mizzeu ; but 
while iu the former the foresail is set flyiiig> in the latter it is bent 
to the yard. 

Larger vessels than these are sometimes fitted with four, five, 
.six, and even sevoii masts, as fore-and-aft seboouers. A large 
number of ve.ssels fitted in tliis manner arc nmcb in favour for the 
coasting trade of America. Fig. 6 (Plate I.) shows the Helen 
W, Martin, a live-masted wooden schooner, built iu 1900 iu the 
United States ; she is 280 ft. 6 hi. long, 44 ft. 9 iu. broad, ami 21 ft. 
depth of hold, and her gross tonnage is 2265. Another vessel 
built at the same time, also of -wood, and named the Eieanor 
A, Percy, is 319 ft. 3 in. long, 48 ft. 9 in. broad, and 23 ft. 
depth of hold, with a gross tonnage of 2970 ; she is rigged as a 
six-masted schooner. An interesting vessel of this class is a soveii- 
inasteil schooner, under con.struction in 1902 by the Fore River 
Ship and Engine Co., Quincy, Mass. This vessel is of steel, 
868 ft. long, 50 ft. beam, 341 R. depth of liold, and on a drauglit 
of 26 ft. 6 iu. will be of 10,000 tons diimlaccnient, thus being the 
largest sailing vessel yet constructed. These three must all be 
regarded as ocean-going vessels. 

Bartjves and Ships, — Vcs.sels intended to sail to all quarters of 
the globe are usually rigged as barques or ships ; but, as indicated 
above, tlie.se rigs are very far from embracing all those in use ; 
many others are very common. A barque is a three-masted vessel, 
square-rigged on the two foremost masts (the fore and main masts) 
and foro-and-aft rigged on the inizzen mast. A ship (a shi 2 >-]^gefl 
vessel) has throe masts, each of which is square-rigged. Tliese 
were the rigs employed in tyjics of vessels now fast passing away, 
if indeed they must not be con.sidered as alreaily obsolete, in which 
great sjicod was tlie quality chiefiy aimed at, and carrying power 
was of secondary imiiortancc. For instance, the Phoenician, built 
in 1852, had a Icngtli of 150 ft. and a net tonnage of 478 ; the 
Shannon, built in 1862, was 217 ft. long and her tonnage 1292. 
The former made the quickest run on record, up to 1852, from 
Sydney to London, acconqilisbing the distance in 83 days ; and 
the latter made a round voyage from Melbourne to London and 
back from thence to SandbVidge Pier iu 5 months and 27 days, 
handling two full cargoes in the time. The American shiji Witch 
of the Wave, built in 1852, and the British ship Cairngorm, built 
in 1853, were engaged in the keen competition carried on between 
Groat Britain and the United States for the rapid conveyance of 
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•«arly teas from China to London. Tho Aiiiericaii buildei'M had for 
«ome yoars been inure saoc^ful than the liritiHh buildorn, and the 
KJairwjitrm was the brat ship which equalled the American ships in 
6})ood, and it was, moreover, claimed for her that she delivered Ikt 
• cargo in better condition than the American shqis. She was 21 r> 
ft. long, and her tonnage was 1250 old measurement, or 938 new 
measurement. The Witch of the Wave on her best voyage made 
the passage from Whan]])oa to Dungeness in 90 days, the i»est 
day's run being 338 knots in 2t hours, a very remarkable i»cr- 
formanco. Later, in 1856, tho Lord of the Ides heat the two 
fastest Amerhum clippers then existing in a rac'c from Cliina to 
■Great iiritain, one of them only by a few minutes ; licr length was 
183 ft., and her tonnage, new measurement, 630. It is note- 
worthy that the competition in brinmng tho early tt'as home from 
Ghina, started between British and Amencau shqMj, was carried «iii 
.■subsequently between British ships alone. In the nieinorablc rac‘.e 
•of 1866 from Foo-Chow to London, live sliijis, the, Arielf Tnvpinfft 
Scrimj Fury Crone, ainl Tttilshig took |>art. The iirst three left 
Foo-Chow tho same day — the Arid lirst, followed 20 minutes 
later by tho Taejnttg and Serica. together. T)ie vessels separated, 
.and lost one another till they l eached the English Channel, wlien 
the Arid and Taeping got abreast, and raced to tho Downs, the 
former arriving some ten minutes before the latter, the Scrica 
reaching the Downs a few hours later. These three (M:e,u]»ied 99 
days on the voyage ; the Fknj Cross and Taitsiug took iw<» days 
longer, making the j[.)aKsagc from Foo-Chow to the Dow ns in 101 
days. The best day's run on the passage for all these shi^)s 
dilferod but little, tho Fienj Cross showing a slight .sui)erioriiy in 
this respect, having nm 328 knots in the. 24 hours. The time 
•occupied in tho above yoyagen was beaten in 1869 by tlie Thn'oio- 
pylcc and Sir Lmicdol, both British ships and of e,om]»ositc build ; 
tlio times occupied by their jia-ssages were res|s‘ctively 90 da 3 's from 
Foo-Chow to Dungeness for tho former, and 88 days from Foo- 
Chow to Deal for tho latter, (tatdi taking one day more to get into 
tho docks. The dimensions of tho Thennoyylw were 212 ft. b^* 
56 ft. by 21 ft. depth of hold, and of tho Sir Loucrlot 197.J It. 
by 33if It. by 21 ft. The best day's run of tlie Sir LnurA'lot was 
554 knots in 24 hours. Sliortl}- before the above voyage the 
Thernwpyhr made the |»as.sagc Irom liondoii to Melbourne in an 
ainprccodcntedly short time,, namely, 62 days fiv»m Gravesend to 
Port Phillip harbour. With the opening of the Suez Canal and 
the general introduction of steam, the demand for exceptionally 
fast sailing vessels of those tyjsis has very considerably diminished, 
And, indeed, almost ceased to exist. The ty|Kj of eargo sailing 
ship usuall}’' mot with to-day is lictter illustrat'd by Fig. 7 
i( Plato I.), which represents the Victoria- Lrgina, built of iron in 
1881 at Southaiiqiton ; she is 270 ft. long and has a gross toii- 
iiag<i of 2006. Although she lias a good sjiread of canvas and is 
.a fast vessel, she carries a vt'ry largo cargo for her dimensions. 

Ships with four and live masts w'erc ciiqdoyed b^’ several 
•countries during last centniy. 8oiiietime,.s, in tin*- ca-se of four* 
onosted ships, these wT-rc s<|uare-rigged oti the fourth or iiii/./.eii 
mast, and 8ometiinp..s foro-aud-aft rigged, in which (last^ thej' are, 
•called four-inastcd barques in Great Britain and shipentines in 
America. Five-masted sbijis are somctiiiies aijiiarc-rigged on the 
fourth mast and fore-and-aft rigged on the fifth mast, and some- 
times fore-and-aft rigged on both of these musts. The Kara/ 
Chronidr, vol. ■rii., 1802, contains x^arliculars of the French priva- 
teer L'lmrntion, show’ii in Fig. 8 (I’late I.), which was capturefl 
hy the British ship Inimortalite ; she was rigged as a four-masted 
.ship, carried 26 ^iis, and had a com])lemcnt of 220 nicu. It is 
remarkable how little her rig dilfcrs from that of iinxlcrn vessels. 
A live-masted vessel is described in tho same number of the Karat 
Chronidr W’hich was square-rigged on the foremast and fore-and- 
.aft rigged on the. other four masts; she, was ajjjmrently a fore- 
runner of tho American tive-mastofl schooner of the pn'seiit day. 
Tho slii^ientino clipper Great JirpMic, built in 1853, is note- 
worthy as being the lirst ship fitted with double to]>.sail.s, now so 
4;enerally adop^. She was 305 ft. long and her tonnage was 
•3400 ; she could spread 40,500 square ft. of canvas, excluding 
-.stay-sails ; she had four decks and was built of wood, tliotigh her 
framing was diagonally braced w'itli iron. The shi])cntine 
Maddeiiie, built in Franco in 1896, is almost identical in rig to 
the Great Jicpiildic ; her length is 321 ft. and her gims tonnage 
5026. A live-masted barque France, built in Glasgow' in 1890, 
is 361 ft. long and luw a gloss tonnage of 3942. As further 
•examples of the largo sailing ships built in recent years may Iw 
mentioned tho Astral and Potosi. The Astral w'as built hy Arthur 
Surall and Co. at Bath, Maine, in 1900, for the oil ti'orle. Hlie is 
A full-rigged four-mast^ ship, 332 ft. long, 45^ ft. beam, 26 ft. 
moulded depth, gross tonnago 3292, and intended to cany 
1,600,000 gallons of oil in cases of 10 gallons each from the 
United States to Shanghai, retuming with cargoes of sugar, heniji, 
Ac. Tho masts and yards of this vessel, as well ns the hull, are 
•of steel. Tho ilve-masted German l>arqno Potosi, built in 1895, 
which is 366 ft. long, has a gross tonnage of 4027 and a dead- 
weight cajAciiy of 6200 tens ; slic h.is a splendid record of quick 


I P 549 

ttassages, one reducing the record from Portland Bill to Iquiipie to 
62 days. 

As instances of the times iKx*upi(*d on the. voyages of modern 
sailing ships the following may be given : — 66 dii 3 '.s from Iipiiiiue 
in Clule to the English Ciiannel by the British ship AIa,rmdl, gross 
tonnage 1856 ; 29 days from Newcastle, New South Wali-s, to 
Valparaiso hy the British foiir-niosted '^<liii» JVendur, 2016 gross 
tonnage ; 30 linys from the Lizard to Rio de Janeiro ly tlie British 
shi]» Salamanca, of gross tonnage 1262 ; and 78 da^'s from Dover 
to Sjiltiey for the same ship ; 1 53 sailing days for a voyage round 
tho worhl, made up of 50 days from ( Jardilf to Algoa Bay, 28 days 
from Algoa Bay to Lyttelton, and 74 days from Lyttelton to tlie 
Iji/ard, by the British ship Tnlarera, gross loniiagc 1796 ; 59 days 
from CajH‘, Town to lipiiquo hy tlic British ship Ed>'nbffl/yniorc, 
of gross toniuigc*, 1726 ; 88 dtys from San Francisc^o to Qiioenstow’n 
by the British fonr-niasted bnnjiu* Falls of Oarnj, of gross tonnage 
2088; and 69 days from Seilly to Cale.utta in 1876 by tlie 
t *oriolanus, gross tonnage 1074. Amongst the voyages recorded 
recently by German sbijis the following maybe enumerated: — 71 
da^'s from Iquiipie to Hamburg by tlio slii|» Preassen, gro.ss toniiago 
1761; .58 days from the English Cliaiini'l to Val^iaraiso by tlie 
four-masted barque Placil/a, gross tonnage 2845 ; 71 day.s from 
Hie Englisli ('hannol to Melbourne hy llie banuie Srlr.nr, gross 
tonnage 1319 ; and 69 daj's from Hu* Knglisb Cbannel tt» 
Adelaide by the fom -masted barque Jfrhr^ of gross tonnage 2722. 

Although alterations in Hit* rigs of sliips liaxt* in»t causod 
much diBcrcnco in tlirir ii]qiearauce oxer a v(‘ry long 
jiericMl, a numlxT of changes have. lxx*n made, mostly for 
the pur]>ose saving laLour. The nu'chanical reeling of 
tojxsaiLs and top-gallant sails was introduced about ISriS, 
but only remained in favour for a few years; double 
lojisails, on the otlicr hand, first nsi‘d in tlio four-miistijd 
American cliptM3r ship Gbru/. JK/ai/dir^ have Jield their own, 
and double top-gallant sails sinc e lieen a(lo[)ted. Tiitil 
aliont 1S75 almost all .sbijis carried studding-sails, but 
since tliis date they have lieeu gradually disi'oiitiiiued, and 
at. jire.seut are usually onl}' to Iks found in training ve.ssols, 
and now and again in sijuare-rigged yachts. As alreiuly 
stated, wire rojw* has been adojitcd for standing rigging, 
and dcmlexvs and lanyards have, given iilaet* almost 
universally to rigging screws. Ma.sts and the heavier 
yards have }>C(‘ii made of iron for many }oars, and more 
recqptly of steel, ami tin' lower masts and lop masts have 
in a numlu'r of (*ase,s been made in one h'ligth : xvhen con- 
structed in this manner the iiiast is termed a jiole mast. 
This arrangeiiumt is very common in America, where, the 
late.st steel sailing sbijis are so litted. Mo.st large .sailing 
shijis carry a steam Imiler or boilers, and (‘iigines .irt*. j»ro- 
vhled for all sorts of jmrjioses, for wbieb band labour 
u.sod to Ix) commonly omj)b\yed. The resiill of tlii-. and 
other labour-saviug arrangements has been to etfeet a 
very considerable redmdion in tin* nuinlx"* of bands 
carried. As indicating the iiatun* of the, ebaiige wliieli 
has taken place, it may be numtioned Ibal wlien*as a 
1000-ton shiji of tlio VaxhX India C’omjian^* in the middle of 
last century bad a erew' of SO all told, a modt'iii four- 
masted barque of 2500 tons has a total eomjileinent, of 35 
only. 

As to the emjiloj'inent of sailing shijis, there can at tin* 
jiresent da,y Ix^ .scon at most large shijijiing iiort.s a number 
of sailing shijis of various tyjH»s and size.s. Some <»f tin; 
largest shiji.s are emjdoyed in tlui jute, trade •►f India, the 
grain trade of California, British (.Vilumbia, Ac., and the 
nitmte trade of C.^hile. From (Jreat Britain tht'y usually 
take out coal, which, liowever low freights may be, may in 
nearly all cases 1x3 relied on. 

Of merchant steaiimhijis, vessels of all sizes to be 
met with, from a small launch to tlic stately Atlantic liner 
of 16,500 tons gims and 23 J knots speed, and stemm- 

the huge cargo shiji of over 20,000 tons gros^ u/^/pa. 

and 15 knots sjxjcd. They are eiii] Joyed mu 
ex’^ery service for xvhich sailing shijis art* used, and iijioii 
others for xxdiieh sailing shijis an* not emjiloyed, and they 
monojiolize nearly tho xvholc of the, jias.«enger tratlic of 
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the world. In general, the different sizes have no bold 
cliaracteristic features such as distinguish sailing shi^is; 
they iK)Ssefls different deck structures and certain differ- 
ences in form, but, to the ordinary eye, a photograph of a 
vessel of, say, 1000 tons, apart from details of known size 
that may servo to fix the scale, may often bo taken to 
represent a vessel of even ten or twenty times the size. 

Merchant steamshii»s may be classed into various ty|)os. 
Inhere are FlusInJeck Vennehy in which there are no deck 
structures, Iwyond i)OHsibly engine and boiler casings; 
tliere are vessels which have a Monkey Fon'tcasde forw^ard, 
from which the aucliors are w’orked, a small poop or Hood 
itft to protcjct the steering gear, and a deck-house under 
t,lie bridge amidships, called a Bridge Home, Some have 
a comploto foreciistlo above the main deck, called a Top^ 
gallant Fcrrecastle^ with a corrcsijonding Pooji and a 
Bridge Home ; some liavc a l\yp-gallant Forecastle and a 
Bridge Home associated w'ith simply a Raised Quarter- 
deck, In others the bridge house and poop join one 
aiiotlier, when the vessels are described as liaving a Tojy- 
gallant Forecastle with a Long Poop and Bridge House 
combined, and are known as Well-decked Vessels, a name 
also applied to vessels in which the Bindge Haase joins a 
Raised Quarterdeck, TJie foregoing tyiKJs include most 
small vessels, but comparatively few very large-sized 
vessels. Most of the latter luivo a continuous upper deck 
above the main deck : if this Ik) of light construction, and 
openings be left Ixitween it and the main deck, the vessel 
is called a Sltade-decked Vessel; if there Ikj no openings 
lMJtw(‘i!n the d(‘cks, she is called an Awning-decked Vessel ; 
if there Ixi no ojxsniiigs and the scantlings l)c somewhat 
heavier, she is called a S/)ar-<lecked Vessel; and if the 
scantlings be heavier still, she is called a Three-decked 
Vessel, Besides the above, vessels are built with almost 
every (dher conccuvablo variation of these features, and 
there are in ad<lition Turret-deck Vessels, Trkvnk-deck 
Vessels, and Whale-bax^k Vessels, the last named being 
peculiar to the Great Lakes of North AnuTica. 

Sailing ships with machinery of low' iKivver, for use in 
calms and in getting into port, arc*, called auAliary stoam- 
shij)s. In the early days of steam all sea going vessels 
j»rovided with means of steam ]»roimlaion may be said to 
liave come under tliis description. The screw proi^ellcr 
offered less obstruction than paddle-wheels when the sails 
w'Ci*i» set and the engines stationary, but the resistance 
caused by the sercw wdien not in use led to a number of 
devices for (*ither lifting it completely out of the water, or 
for fixing its blades in |)Ositions so as to offer the least 
obstruction in going through the water. Auxiliary steam 
yachts have in the present day many friends. In them 
the plciWiures of sailing may 1x3 secured with a fair amount 
of certainty of making port when desired. Small vessels 
intended for seal and wliale fishing nrv sometimes fitted 
as auxiliary steamsliips : six sucli vessels, all barque- 
rigged, and one of them fitted with a lifting screw% 
hailed in 1902 from Dundee, and a few' also hailed from 
Norw'ay, from Newfoundland, and from Bedford, U.S.A. 
Several navies j^osscss auxiliary steam gunboats and 
other auxiliary steam vessels for service in distant parts of 
the w’orld, and a few” |)ossess auxiliary steam training 
shi]>s. The Chilian training sliip Genm^al Baqnedano, for 
example, built in 1899, of steel sheathed with teak and 
copi»ered, is 240 ft. long, 45J ft. broad, and has a dis- 
jilacement of 2500 tons on a mean draught of 18 ft. ; she 
has a large s]>rejul of canvas and can steam 15 knots when 
re(|uired. 

Steam Trawlers , — Screw steam trawlers arc among the vessels 
frequently met with round the British coasts. As an example the 
Anglesey may be quoted. Built in 1898, she is 107 ft. long, with 
a l>eaTn of 20^ ff. and a depth in hold of 11 ft. ; her ^oas toii- 
lisge is 158 and lior net tonnage 52. One of the chief aavantoges 
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which such vessels possess over sailing vessels lies in the certainty 
with which they can get to the fishing-ground, and then back again 
quickly to the market with their fish. 

Tags , — Smaller tugs are employed on canals and rivers and 
larger ones for ocean w'ork. A sea-going steel tug, built by the 
Bath Iron Works, Bath, Me., for the American coal trade, is 165 ft. 
over all and 1045 tons displacement, with triple-expansion engines 
of 900 H.P. A paddle-tug, the Flying Scotsman, built in 1898, 
has a length of 118 ft., beam of 20 ft., depth in hold of 10 ft. ; 
her gross tonnage is 177 and her net tennago 29. A screw tug, 
the Hannah Jolliffe, built in 1900, is 103 ft. long, 28 ft. 6 in. 
broad, and 12 ft. deep ; her gross tonnage is 178 and not tonnage 
11. As already stated, one of the earliest uses to which steam 
vessels W'cre put was for towing other vessels on canals and rivers, 
into and out of harbour, &c. ; and in 1902 there was employed on 
tJje Clyde the paddle-tug Clyde, which was built of iron in 1851, 
of nearly the same dimensions as those of the vessels given above. 

Colliers and Tasde-steamers , — In a nnmher of cases vessels aro 
built to carry special carg^ ; coal -carrying vessels, colliers, are 
well-known examples of this dass. One of the first steam colliera 
was built at Wallsend as early os 1844, and called the Q,E 1), 
She was constructed of iron, hud an over-all length of 160 ft., 
with a breadth of 27^ ft. She was propelled by a single screw 
driven by a 20-11. P. engine, and her dead -weight capacity w'aa 
340 tons. In certain respects she was a remarkable vessel, for 
she was fitted with a double bottom, the space between tho 
bottoms being divided into tanks and arrangea for water ballast, 
a system which is common in colliers, and indeed in most cargo 
Hhi])S. The advantage of the arrangement in the cose of colliers in 
OH)^eially great, as tliey usually carry a full cargo one way and 
return empty. In their light condition sufficient water-ballast can 
be at once added to make them seaworthy, and this at tlio end of 
the voyage can be pumjMxl out at a small cost. The Wollmid^ a 
typical modern collier, is 210 ft. long, 30 ft. beam, 13 ft. 6 in. 
rfepth, and has a gross tonnage of 899, a net tonnage of 538, wit]» 
triple-expansion engines. Tank-steamers form anotlier example of 
vessels built for a particular cargo. Large numbers of these arc- 
employed in carrying oil in bulk from American and Russian 
sources, and from Borneo, to numerous ports all over the world. 
Tlieir construction and the cliaracter of the material carried are 
such that they cannot bo used to any considerable extent for any 
other purpose. Many of them are of large dimensions, while some 
are comparatively sinaH. On Die Caspian Sea, for instance, 
numerous small steamers arc employed conveying oil from the 
Baku district to other ports, and to towns along the Volga. On 
the other hand, for longer jmsages when the demand is great, 
larger ships arc employed, on aeeount of their greater economy. 
As an cxamx>le of a large oil vessel, tlie Pinna, engaged in eaivyin^ 
]ietroleum from Russian )iorts to the Kast, may be mentioned. 
She is 420 ft. long, 52 ft. broad, and 34 ft. deep, and she can 
carry 9000 tons of oil in her fully-laden condition. The machinery 
is placed well aft, and the cargo-space is divided up into twelve 
large tanks, extending to the height of tlie main deck, by seven 
transverse bulkheads and a longitudinal middle-line bulkliead. 
The spaces between the transverse bulkheads are called Nos. 1, 2, 
8, 4, 5, and 6 holds respectively, and each bold has a port and & 
star{)oard tank. Each tiiiik Ls provided witli an exT)ansioii trunk, 
in order that the free surface of the oil may always bo small, how- 
ever much the bulk of the latter may oxj>and or contract with 
changes of t»*mperature. 

Cargo Ships . — Many vessels are built to carry a pariicular cargos 
on one voyage and a general cargo on the return voyage. This 
usually results in their having certain Icatures whicli a(la})t them 
for the special cargo, and do not interfere materially with their 
carrying a general cargo at remunerative rates. Usually, indeed, 
the object kept in view in constnicting these vessels is to have oa 
largo a range of cargoes to choose from as possible, and the- 
arrangements by which a particular cargo or ])arricular cargoes can 
bo cwirried are only provided with the view of achieving this 
object. Ordinary cargo 8hii)s, or “Ocean 'J’rampR,** as they are 
often designated, do a very large portion of the w'orld’s cargo- 
carrying. They may bo of any size, and of any type required by 
the exigencies of trade, the fashion of the day, or the fancy of the 
owner. There is very little ornamentation about them, their 
decks even being often unsheathed with wood, but the greatest 
attention is ])aid to the arrangements for the rapid hanging of 
the eai^ocs ; they are mostly built of steel, and tneir usual speed 
is from 10 to 11 knots. In the early 'nineties well-decked vessels 
fonned a larp proportion of the total number ; but ten years later 
comparatively few of this typo were being built, and these were 
principally intended for the coal trade, or wore comparatively 
small vessels for coasting pur|x>se8. Partial awning-deck steamers, 
again, which wore much’ in favour at the same period, gave place, 
a decade later, to other types; and vessels having a raised 
forc-deck went entirely out of fashion, the tendency being te 
revert to ffush-dcck vessels, having short poop, bridge hottsc, and 
forecastle. 
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When built ^ 

A. Built in 
1881. 

B. Built in 
1804. 

C. Built in 
1807. 

Aw'niiig-dccked. 

D. Built in 
1898. 

E. Built in 
lOUO. 

Type of Vessel 

Well-decked. 

Witli Top-gallant 
Forecastle, 
Bridge House, 
and Poop. 

Bpar-dccked. 

American Luke 
Steamer. 

Length 


26.r 6" 

300' 0" 

470' 0" 

830' 0" 

478’ 0" 

Breadth 


35’ 8” 

40' 0" 

50’ 0" 

40' 6" 

52’ 0" 

Depth (moulded) 


20’ 6” 

as' 6" 

34' 10" 

20’ 6" 

80' 6" 

Draught (without keel) 


19' 8" 

19' 2” 

27' 6" 

21’ 10" 

17' 10" 

W’^ eight of steel or iron in hull .... 


820 tons 


3676 tons 


/ 2850 tons 

,, ,, wood, outfit, kc 


166 „ 


509 „ 

1 1875 tons 

\ 280 „ 

,, ,, propelling machinery 


184 „ 


615 ,, 

370 „ 

300 „ 

Total light displacement 


1170 „ 

1620 tons 

4800 „ 

2245 ,, 

3430 „ 

Load dis})laoemeut 


3740 „ 

5530 „ 

16,710 „ 

7695 „ 

10,600 „ 

,, block coefficient 


•72 

•80 

■81 

•82 

•86 

Ratio of light to load displacement 


•313 

•293 

•287 

•292 

•324 

Dead weight cariiod 


2570 tons 

3910 Ions 

11,910 Ions 

5450 tons 

7170 tons 

Ratio of (load weight carried to load displacement 


•687 

•707 

•713 

•708 

•676 

( Jargo capacity in cubic feet .... 


115,000 

170,000 

680,000 

288,000 

468,000 

Tonnage under deck 


1436 

2150 

7038 

3028 

5822 

f. gross 


1816 

2385 

7296 

3222 

6946 

M net 


1167 

1500 

4770 

2078 

4446 

Water-ballast capacity 


357 U ns 

500 tons 

3346 tons 

804 tons 

2960 tons 


Table IV. gives the dimensions, carrying cajmeity, and other 
leading particulars of live existing cargo steamers of different 
types, arranged in the order in which they were built. A is a well> 
(fecked vessd (Kig. 9, Plate II.), having a top-gallant forecastle with 
a long raised quarter-deck and bridge house eoinbiiicd, and is fitted 
with one deck, but has two tiers of beams. H (Fig. 10, Plate II.) 
is a vessel with a top-gallant forecastle, bridge house, and poop, 
and a single deck. 0 is an awning-decked ve.ssel, with two (fecks, 
but throe tiers of beams. D is a spar-decked vessel of 3222 tons 
gross, and E (Figs. 11 and 12, Plate II.) an American Lake steamer 
in which the draught was restricted to 18 feet. Hesides the ])rin(;i- 
]ial dimensions and light and load displacements, the block **coefii- 
cients ” corresponding to the load conditions are given in Table IV., 
in order to show the fulness of form commonly adopted in these 
vessels. The block coefficient is the ratio of the volume of the 
iiumerscd portion of the ship to the volume of the |)arallelopi- 
ledon, whose length, breadth, and de[)tli are the same as the 
ength, breadth, and mean draught (without keel) of Uie vessel 


itself ; and it will bo seen that in four casc.s out of the five 
given, the immersed volume, i.c., the displaccnient, is 80, or 
Howards of 80 per cent, of this circumscribing ]mral]cloj»ij»edon. 
The low speed, which is found economical for the “ Ocean 
Tram]),” admits of this fulness, and provides that capability for 
large stowage accommodation for cargo which has brought them 
into existence. In vessels whoso sjieed is of great importance the 
block coefficient varies from *5 to *65, the lower limit l)eing 
reached on the smaller vessels on cross-channel services, and the 
Itigher limit on very long vessels, such as the fast Atlantic liners. 
The total weight of material in the hull, t.s., the iron or steel and 
woodwork, outfit, &c., and the pro])olling macliiiiery, is called 
the ve-ssel’s light diaplacemevU. ^nie load displacement is made u]) 
of the light displacement, together with the weight of the cargo, 
&e., or the dead weight carried ; this, it will be seen from 
Table IV., varies from two to two and a half times the amount of 
the light displacement. This dead weight is fixed within certain 
limits by the builders and owners with regard to the safety and 
economical working of the ship, but British law provides that a 


ve.s.sel shall not be loaded deeper than a (;ertaiti mark, known 
for many years as the Plimsoll mark, which has to be placed on 
the sides of all merchant vessels. The position of this mark, 
however, is, within certain limits, left to the discretion of the 
aforesaicl builders and owners. The cargo c!aj>acity in cubic feet, 
the tonnage under deck, and the gross and net tonnage, are 
j given in Table IV. for each vessel. The mode of measuring 
tonnage i.s based on the Act of 1854. (See Tonnage. ) The cubic 
I contents of all closed -in spaces, available either for cargo or 
j iMissengors. is calculated, and a ton of measurement is assumed to 
j no provided by 100 cubic feet of s})ace. (iross tonnage is the 
I tonnage of all .such sj)a(^es. Under-deck ” tonnage is the tonnage 
I of spaces below the tonnage de,ck, which is defined as the uj»per 
! deck in all .ships having less than three decks, and the second 
deck from below in all oi1ier.s. The net tonnage is obtained 
from Hie gross by deducting an allowance for machinery spaces ; 
for crew spaces, including accommodation for the master; for sail- 
I room (ill .sailing sliips) of not more than 2^ jk*!* cent, of the gross 
tonnage ; for helm, e,a])sian, and anchor gear, 
boatswain’s store, and chart spaces. Thus net 
tonnage is the space which is available for the 
stowage of cargo. It has nothing to do with the 
di.s])laccinent of the veH.sel or with the dead weight 
(tarried, to each of which the tcriii tonnage is often 
aj>plied. It will be seen fiom the table that in 
the vc.sscls A, B, C, and 1) the net tonnage is less 
than one-half the dead weight carried. 

Fig. 13 (Piah* II.) is an cxam]>le of a Tnn'U-deck 
steamer, of whi<'h a considerable number have been 
built by Me.ssis Doxiord of Sunderland. Her 
dimensions are: length 439 ft. 8 in., beam 51 ft. 
7 in., gntss tonnage. 590.5, and net tonnage 3794. 
Such vessels have the reputation of being good 
dead -weight carriers, and the shelf on each side 
of the central trunking can very conveniently be 
used for carrying limber, and for other pur])oses. 

A general idea of the eonstriictioii of a modern cargo steamer 
may bo had by reference to Fig. 19 iw the article on SiiirnuiLDiNG. 
Fig. 14 show's the interior arrangements of the White Star Cedrir, 
a vessel designed to carry a large amount of cargo in addition to 
many passengers. 

Passenger Stenniers.— There are nunierous varieties of jiassenger 
steamers, both as to size and shape. For river service, where the 
traffic is considerable, paddle-wrficcl vessels of limited s])ce<l are 
usually preferred, as j)ossessing great mano*uvring |K)wer, and there- 
fore the capability of being brought alongside the laiiding-plai^ses 
with rapidity and safety. The King Edward^ a steamer w’lji<*h 
began to ply on the Clyde in 1901, is 250 ft. long, 30 ft. wide, 10 
ft. 6 in. deep to the main deck, and 17 ft. 9 in. to the proineiiado 
deck. She was the first passenger steamer to ho driven by Parsons’s 
steam turbine, though she presents the usual ajipearaiice of a screw 
passenger vessel. Her speea is 20 kn«)ts, A second turbine steamer, 
the Q%tetn Ale/xandray began to run on the Clyde in 1902 ; ske is 
generally similar to the King Edward^ but larger and faster. Tho 
paddle-wheel steamer Aa Margaerite, whicli in tho summer months 



Fu). 12. —Plan of Great lAko steamer. A, cargo ; I), hatches ; C, engine-room ; D, boiler- 
room ; E, ooal-bunker ; F, accommodation ; G, crew’s space ; H, wwier ballast ; K, pilot- 
lioiise. 
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makes trips from Loudon to the coast of Kent and thence across given in Table V., whicli is taken chiefly from The Atlantic Ferry, 
the Clianuel, is 330 ft. long, has accommodation for a large numlier by A. J. Maginuis, and many more details may be found in the 

of passengers, and obtained 22 knots with 7500 l.H.P. on trial. oi)euiug jportion of the article Steabisuip Lines in this volume, and 

Crtm-Channel SteavMTs. — The mail service between Holyhead in the iiistoricAl sketches it contains of the various lines, such as 
and Kingstown has for many years employed a numlier of splendid the Allan, the American, the City of. Dublin, the Collins, the 

vessels, whicli may be taken as typical of this class. The four Cunard, the Ouion, the Hamburg-American, and the White Star, 

paddle-steamers, Ulster, Mumter, Leinster, and CmnauglU, built in Some of the most noteworthy vessels are illustrated in Figs. 15-19 
1860 for this service, were 337 ft. long, S.'i ft. broad, and 19 ft. (Plates III. and IV'.). The iVrsia (Fig. 15) was the first iron steamer 

deep ; their sjieed was 18 knots with 6000 l.H. P. A vessel of the to be placed on the Atlantic service by the Cunard Company (1856). 

same type, but larger, named the Irela)id, was added to the fleet Fig. 16 Is the City of JRome, built in 1881 at Barrow for the Inman 
in 1885. In 1896 and 1897 the four now twin-screw steamers Line, one of the most graceful vessels on the Atlantic ; when first 

were built, and received the same names as the four vessels built completed she was square-rigged on the three forward masts, and 

in 1860, which they have replaced. Their length is 360 ft., looked even bettor than she does in the illustration. ThGCampanm 

breadth 41 ft. 6 in., depth 29^ ft., and displacement 2230 tons (Fig. 17) and her sister-ship the Luctinia, each 600 ft. long, and 

at 14 ft. 6 in. load draught. Their sea-going speed is 23 knots. buiTt in 1893 for the Cnnard ComiNiny by the Fairfield Shipbmlding 

They have sleeping-berths for 238 first-class and 121 second- Comi)any, held the record for fast passages across the Atlantic for 

class luissongers, and largo dining and other public rooms for several years. With twin-screws and triple-expansion engini'a 
general accommodation. Considerable 8pa<‘.c is set aj^rt on the they attained a s{)eed of knots on trial with 31,050 l.H.P. On 
main and lower docks for the mails, Jbc. The engines consist of her best runs the crossed the Atlantic, 2823 nautical miles, 

two sots of triple-expansion four-cylimler enmnes, there being two in 5 days, 8 hours, 38 minutes, the mean speed being 22 knots for 
low-pre.ssuro cylinders of equal siise in each set, an arrangement the run, maintained with a consumption of coal amounting to 20^ 

which lends itself readily to the luilancing of the machinery. tons an hour. The second Oceanic, built for the White Star Line 

Atlantic Liners. — Particulars of the famous liners which have at Belfast in 1899, is shown in Fig. 18 ; and the Deutschlaml 
had a share in the development of the trails- Atlantic service are (Fig. 19), built at Stettin for the Hamburg-American Line, broke the 
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record iu 1900, traveraing tlie Atlantic from New York to the 
Kddystoiie in 5 days, 17 lioura, 28 minutes, at a mean sp^ of 
23*86 knots. In a subseoiient voyage she maintained an average 
of 23*52 knots. A still larger vessel, the KaU&r Wilhalm der 
ZmitCj launched in 1902 for the North German Lloyd, is 706^ 
ft. long, with a beam of 72 ft. Her gross tonnage is about 
20,000, and when loaded with 5600 tons of coal her displacement 
will be 26,000 tons. She is intended to maintain a sjteed of 
23^-24 knots across the Atlantic. 

In recent years a remarkable development in shipbuilding has 
j»rocoode(l in the United States, following on the demands in 
connexion with tlie building of the modern American navy, and 
work of cve^ kind of the highest class is in progress on a large 
scale. The Newwrt News Co. has built the tSif*eria and Ktma^ 
for the service of the Paciilc Mail Co. from Hong Kong to San 
Francisco, which are far in advance of all preWous vessels on the 
I’acihc lines. These vessels arc 572 ft. over all, 63 ft. beam, and 
of 18, 600 tons di^lacenient on a draught of 27 ft. Their machinery 
is of 18,000 I.H.r., and is cai^ahle of maintaining 18 knots ocean 
si>eod. The Philadelphia firm of Cramp and Sou has tunieil out the 
American Line vessels St Louis and St Paul, which have run with 
groat success on the New York and Southampton service; and 
more recently the splendid vessels Sierra, Ventura, and Sonoma, 
for the Oceanic Steamship Co., for the mail service between Sydney, 
New Zealand, Honolulu, and San Francisco, 'fheir dimensions 
are: length 425 ft. over all, beam 50 ft., moulded depth 28 ft. 
3 in., tonnage about 6000, horse-power 8000, speed 17 knots. 
Although these vessels are smaller than the Siberia, and Korea, 
they arc far superior to any pi'evious vessels on the Pacific routes, 
the Empress of Iiidna and other vessels on the Hong 


Kong and Vancouver service. Tliey have magnificent acicommoda- 
tioii for a large number of |)aaseugor.s, and are specially built ho 
that in thirty -six hours they can bo fitted up os armed cruisers 
fur the U.S. navy. More remarkable than either of these are 
the vessels being built by the Eastern Shipbuilding Co. of New 
London for the Oriental service of the Great Northern Railway. 
The. aim iu these vessels is to carry an immense cargo at a low 
<;ost, and at the same time a considerable number of jiassongors 
with greatly improved accommodation ; they arc 630 ft. long, 73 
ft. beam, 55 ft. depth, and when fully laden their dis])lacement 
will be nearly 33,000 tons, of w'hich aliout 20,000 tons may la; 
cargo. 'J'heir speed is stated to bo about 14 knots, and their cost, 
about iJf»00,000 per ship. With tlio oxeeption of the Cettie and 
the Cedric of the White Star Line, these will bo the largest vessels 
in the world. 

Special Vessels . — Many vessels are built for si>eeial and excep- 
tional purposes, and cannot he classed with either ordinary cargo 
or passenger vessels. Amongst those may be included dredgers, 
train-carrying ferry-boats, and ice-breakers. To dredgers a s})ocial 
article liais been devoted (see vol. xxvii.). Train ferries have been 
in use since 1870. In 1869 Mr Scott Russell described {Trans. 
Inst, Xav. Arch,) a train ferry-boat of special construction iu 
11 HC on the Lake of Constance, having a lengtli of 220 ft., a 
brcadtli over the paddle-boxes of 60 ft., and a disjdaconient of 
1 600 tons ; the horee-power of her machinery was 200, divided 
betw’ccn the two paddle-w'lieels, each of which was driven by a 
\mr of iiidejKindent oscillating engines. The object of this steamer 
was to convey trains between KomaTislioru, on tlie one side of the 
lake, and Friedriehshafen, on the other ; she was built of iron, 
and was designed to have gi eat 
strength combined with light 
draught. In 1872 train ferry- 
boats were introduced into 
Denmark to carry trains be- 
tween tlie mainland and the 
islands and, later, between 
Denmark and Sweden. In 
1883 the Solano, a large train 
ferry 406 ft. long was built by 
Messrs Harbin and Holliu^- 
w'orth, of Wilmington, Dela- 
ware, to run boiwecn Boniicia 
and Porto Casta in connexion 
with tlie Central Pacific Rail- 
way. Two other interesting 
examples of train ferries, shown 
ill Figs. 20 and 21 (Plato V.), 
wore built on the Tyne by Sir 
W. G. Armstrong, Whitworth, 

and Co. Ltd., iu 189.5 and 1896, the former for service on the river 
Volga, and the latter for service on Lake Baikal in Siberia. The 
Volga has a rise and fall of no leas than 46 feet between spring 
and midsummer, ,and the ice iiiwii it in winter is usually 2 ft., 
and sometimes 3 ft., thick; tlius the jiroblem presented con- 
snlorable difficulties, which were increased by the fact that the 
locks of the Marinsky canal system, through which all vessels 


bound for the Volga must pass, are of such dimensions that it 
was imiK>8sibIe for vessels or sufficient sixe to be got tlirougb in 
one piece. It was decided to use two vessels to do the work, the 
first to act only as an ii^e-breakor, and the other to act only as 
a train • carrier. The ice-breaker was built in tw’o pieces, the 
pairing bein^ at the longitudinal middle-line plane of the vessel. 
This was satisfactorily carried out by moans of a double longi- 
tudinal middle-lino bulkhead extending the wltolo length of the 
vessel. On arrival at the canal she was divided intt) lialves, and 
was jomed up again after ^sissiug through the last of the loekK. 
Her dimensions were : len^h 147 ft., breadth 37 ft 6 in., and 
depth 16 ft. 6 in., and she was fitted with coni{)ouncl engines and 
twin screws. The ferry steamer itself (Fig. 20, Plato V.) was 252 ft. 
long, of 55 ft 6 iu. beam, and of 14 ft 6 in. depth. Four line.s of 
rails wore laid upon her deck, sufficient s|)aco bein^ provided for 
24 trucks or carriages, which are shown in i)osition in the figure. 
The difficulty presonlcKl }*y the great ditference in the river level 
was got over by an arrangement of hydraulic hoists, placed at 
the DOW, by wliieh two trucks couhl he lifted at once to a height 
of 25 ft, and by having lines of rails at the landing-stages at two 
levels. Tlie vessel w^as fitted with twin screws and eomi)ound 
engines, which gave her a speed of 0 knots. It was found neces- 
sary to divide her into four parts for the passage throiigli the 
canal locks; the divisions were made at tlie longitudinal middle- 
line plane and athwartships at her middle. Each quarter, whi'ii 
atiart, formed a water-tight hull, and reunion was efieeted wdiile 
the iiarts were ailoat. 

The Baikal Fen'y (Fig. 21, Plate V.) is employed in eanying 
trains across the lake in connexion with the Siberian Railwav. For 
more than half tlie year tlie lake is frozen over to a considerable 
thickness, and in this case tlie vessel must of nei'essity ho hiMsclf a 
powerful ice-breaker as well as a ferry steamer. The figure is from 
a photograph of a model, in wdiich iiart of the side is removed in 
order to show the, railway carriages in ]K>sition. Her dimensions 
are : length 290 ft., beam 57 ft., draught under ordinary conditions 
18 ft. 6 in., and diM]>lacemont 4200 tons. The hull is closely 
subdivided for additional safety in case of jsTforatioii. She lias 
throe sets of trij>le-ex]iaiision engines, working thri'c iudopeiideiit 
screw pro])e]Ior8, two placed aft, as in ordinary twin-screw ships, 
and one nlac‘«*d at tlie fo^^vllr^I extremity for the purpose of dis- 
turbing trio water under the ice, thus assisting trie heavy cast- 
stcel stem and armoured bow to lireak up the soliil field-iee which 
the vessel has to tncounter. The coniple,te structure was first 
erected on the Tyiic*, tlien taken to pieces and sliipped to St 
Petersburg; from theuee its numerous jiarts were carried to the 
farthest on the Siberian Railway, whence tlioy wmi taken 
to their destination on sledges, and there the Khi}> was re-eroeted 
and launched. Tlie l>oilers constituted tlie heaviest individual 
pieces thus traiisjic' ted, as the eight of each could not be reduced 
Indow 20 tons. 

Ice-breaking stcanilKiats for securing a passage tlirougb frozen 
waters also date from an early period ; one is spoken of as 
early as 1851, and several have recently been constructed for 
the Baltic and other parts for sjiccial jmrposes, instances of 
w'hich have just been noticed in eoiiiiexion with train f(*rries. 
The Ennaek (Fig. *22, Plate V.), built in 1898, aims at being 
more ellective than any previously constriieted. Her dinien- 
siona are: length 305 ft., breadth 71 ft., depth to tlie 
npiier deck 42 ft. 6 in., and displacement 8000 tons ; her engines 
develop 8000 I.H.P., giving her a sjieed of 15 knots. Her 
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general outline is shown in Fig. 23, from whir-b it nill be jm'ci. 
that her bow sloja;s iipwaifls from below, so ns to eniit»Ie tier to 
run up on to tbc ice and bring her weight to bear in breaking 
it. Her stern is so shaped as to jirolect the ]»roj>ellers a.s much 

that when wedged in between masses o ic she viH 

to rise than t» bo dej.ressed. She is built of steel, and is of Muy 
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great strength, the Ik)w being H]iecially strengthened to enable 
it to withstand the impact with the ice. As lirst constructed, 
she liad three screws aft and one forwaid. The^ forward screw 
was provided with the object of sucking water by its action from 
under the ice, and so giving more effect to the weiglit of the ship ; 
but on an ex^ieriinental voyage in the Polar Sea, working through 
tliick field -ice, tlie shaft of this screw became bent, and it was 
iiecessaiy to rcniovo the jiroiwller and provide temporary protection 
to the shttft-end. A new bow, that shown in Fig. 23, was after- 
wards fitted, witli this forward propeller omitted. The Bnnack 
made her maiden voyage in the middle of the wdnter of 1898-99, 
when she steamed through the Baltic to Kronstadt, crushing 
the ice with coinjiarative ease. After this {lassage, duiing the 
remainder of the winter she assisted 41 steamers which were 
in difficulty, including the salvage of a Russian warshix), which 
liad unfortunately stranded on tlie island of Hogland. In the 
summer of 1899 sim made the ex|>erimental voyage, above refer^ 
t<), in the Polar Sea iiortli of Spitsbergen, ana notwithstanding 
lier accident, continued far enougli to demonstrate that she could 
make licr way through this vast ice-field and deal with floes of 
the greatest thickne.ss. An account of this ve8.sel was given by 
(loloiiel Sw'an, C.B., before the Institution of Naval Arcliitocts 
ill 1899. 

War Vkbsels. 

In the development of the modem warship during the 
Jatitir half of tlie 1 9th century wc shall have to deal with 
progress even more remarkalile tlian that recorded for 
merchant ships. The adoption of iron and steel as the 
material for shipbuilding, and the development of the 
steam engine, luive influenced warship construction in the 
same mauuer as they have influenced the conatructiou of 
ships for the mercantile marine ; but, in addition, the intro- 
duction of armour for the protection of ships, the groat j 
lulvances made in its manufacture, and, above all, the mar- 
vidlouH iin 2 )rovomcnts in exfdosivos and in the design and 
manufacture of guns, have almost continuously changed the 
conditions of naval warfare, and called for corresponding 
cliango in the design of warships. Those who are con- 
cerned in such questions may refer with advantage to an 
interesting comimrison between the old Vuiiory and a 
modern battleship instituted by Sir Andnnv Noble in his 
address to the Mechanical Science Section of the British 
Association in 1890. Sir Andrew Noble’s remarks in this 
connexion are the more weighty as coming from the 
director of the largest arsenal in the world, the works of 
Sir W. G. Armstrong, Whitworth, and Co,, and from one 
whose scientific research has incalculably advanced our 
knowledge of artillery and explosives. Sir Andrew follows 
up this conq^arison by the following X’eference to the con- 
dition of things just before the Crimean war : — 

“The most improvod battleships of tho jieriod just anterior to the 
Crimean war ditlbred from the tyjie 1 have just described mainly 
by the addition of stoaiii power, and for the construction of these 
engines the country was indebted to the great pioneers of marine 
onginecriug, such as J. Penn and Sons, Maudslay, Sons, and Field, 
Ravenhill, Miller, and Co., Ronnie Bros., Ac., not forgetting Messrs 
Humphreys and Tennant, whose reputation and achievements now 
are even more brilliant than in those earlier days. Taking the 
Ihike. of Welli)hgtonf completed in 1853, as the type of a first-rate 
just before the Crimean war, her length was 240 ft., her breadth 
60 ft., her disnlacornent 5830 tons, her indicated liorsc-)K)Wcr 1999, 
and her sjxioa on the measured mile 9 '89 knots. Her armament 
consisted of 131 guns, of whieh thirty-six 8-in. and 32-pdr8. were 
mounted on the lower deck, a similar number on the middle deck, 
thirty-eight d2-2)dr8. on the main deck, and twenty short 32-iidrs. 
and one 68-piirs. pivot gun on the luqier deck. Taking the Vaamr 
and the Hogue as ty])es of second- and third-rate liiie-of-hattleships, 
the former, which had nearly the displacement of the Victory, had 
a length of 207 ft., a brearlth of .56 ft., and a moan draught of 21. 
She had 1420 indicated horso-fKiwer, and her siieed on the measured 
mile was 10*3 knots. Her armament consisted of twenty-eight 
8-in. guns and sixty- two 82-pdr8., carried on her lower, main, and 
upper decks. The Hogue had a length of 184 ft, a breadth of 48 
ft. 4 in., a mean draught of 22 ft. 6 in. ; she had 797 indicated 
horse-power and a 8|>eed of 8^ knots. Her armament consisted of 
two 68-pdrs. of 95 cwt, four 10-in. guns, twenty-six 8-in. guns, 
and twenty-eight S2-pdrs. of 50 cwt— sixty guns in all. 

** Vessels of lower rates (I refer to the screw steam frigates of the 
period just anterior to the Crimean war) were, both in construction 
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and armament, so closely analo^us to tlic line-of-battJeships that I 
will not fatigue you by desenbiug them, and will only alludn to 
one other olara, that of the paddle-wheel steam frigate, of which 1 
may take the Torible as a type. This vessel had a length of 226 
ft, a broadtli of 43 ft., a displacement of about 3000 tons, and an 
indicated horse-jiowcr of 1 950. Her armament consisted of seven 
68-pdr8. of 95 cwt, four 10-in. guns, ten 8-in. guns, and four light 
S2-pdrs. *’ 

The warships which existed at the beginning of the 
latter half of the 19th century were, with the exception 
of special vessels, divided roughly into three classes — 
ships of the line, frigates, and gun-vessels. At tlie present 
day the corresponding tyjies are known as battleships, 
cruisers, and gunboats, and a fourth class has been created 
in the tori)edo-boat and torjiedo-boat destroyer. It is 
proposed to refer to these in the order named. (Sec also 
Navies.) 

BatiUehipe. 

The destruction of the Turkish fleet at Sinope (30th 
NovemW 1853) by the liussian fleet, the latter alone 
being armed with shell guns, and the combined experience 
of the British and French fletits before Sebastopol when 
engaging Fort Constantine, demonstrated conclusively that 
for ships of the line armour - protection had become 
essential. The French Government immediately began to 
build five armour-plated vessels, or batteries, as they were 
called, for service in the Black Sea; and eight similar 
vessels were begun shortly afterwards by the Britisli 
Government for the same service. The British vessels 
did not arrive in time to take any part in the war ; but 
three of the French batteries did, and were very favourably 
rcix)rted on by Admiral Bnuii after an engagement witli 
the Kinburn Forts on 17th October 1855, With the ex(?e]»- 
tion of these three French batteries, the whole of the fleets 
employed in the oi)eration8 were composed of unarmoured 
wood ships, and a larg(5 numlx^r of them were sailing line- 
of-battloships. As the result of the engagement with tlie 
Kinburn Forts, the French commenced to build the first 
armour-plated wood frigate, Gloire, at Toulon in March 
1858; and shortly afterwards (June 1859) the armour- 
platecl iron frigate Warrior (Fig. 24) was commenced by 
the British Government. A number of vessels quickly 
followed, including, on the side of the British Government, 
the hlack Prhmey which was a sister ship to the WarAor, 
and four other vessels, the Achillea, the sister ships Mino- 
taur and Agirwourt, and the Norihumhffiiarvd. The dis- 
tribution of the armour and other features of these vcssiils 
are shown in Fig. 24. The Warrior and Black Priiwe^ 
which were 380 ft. long and of 9210 tons displacement, 
had a speed of \2\ knots, and were originally armed 
with twenty-six GS-jxdrs, and eight llO-pdrs. on the main 
deck, and two llO-pdrs. and four 40-pdrs. on the upjxjr 
deck, which armament was afterwards altered to four 
8-in. 9-ton guns and twenty-eight 7-in. 6J-ton guns, all 
mounted on the broadside. They had a central citadel 
213 ft. long, protected with 4J-in. iron armour extending 
from a few foot below the water-line to the height of the 
upjxer deck. Their outline was similar to the outline of 
the wooden frigates of the day, and their rudder-heads and 
steering-gear were above water and unprotected against 
injury by shot and shell. Tii the four vessels which 
imm^iately followed, which were from 500 to 1500 tons 
more displacement, the overhanging bow, as will be seen 
from Fig. 24, was given up, bows more adapted for ramming 
were introduced, and some protection was afforded to the 
steering-gear by water-line l^lts of armour which extended 
the whole length of the vessel In 1861 the British 
Government began the construction of eleven armour- 
clads, six of which, including the Hector and Valiant, 
sister ships of 6700 tons, were iron vessels, and five, 
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the Caledonia^ Uoyal Oak^ Occaw, Prince Conscyrty and 
Royal Alfredy were wooden vessels of rather over 4000 
tons. 

The reconstruction of the British fleet was taken in 
hand in earnest in 1863, when Mr (afterwards Sir) 
Edward J. Beed was placed at the head of the Construc- 
tion Department at the Admiralty, with Messrs Barnaby, 
Barnes, Crossland, Morgan, and Wright — the last named 
(afterwards Sir James Wright) holding the iK)sition of 
engineer-in-chief — as his immediate assistants. Various 
types of vessels were devised, with arrangements of armour 
and disj^sitions of guns, to provide for the new 
^ conditions which had been introduced ; and, in 
addition, great advance was made in the struc- 
tural arrangcjinents of 8hii»s, which up to tliis period had 
iHicn considerably influenced by the old systems of con- 
struction in use in wooden shijis. In investigating the 
<[ualities of ships, »Sir Edward Heed had the good 
fortune to secure the co- 


overtake or get away from an enemy. (7) Maincuvring 
IK)wer to maintain, as far as iK)8sible, any desired iKJsition 
with regard to an enemy. (8) As large a radius of acti()n 
as ix)ssiblc, coal-carrying cajiacity and economy of fuel lieing 
the two factors governing the radius of action and tlie 
strategical advantages dcixjndent thereon in vessels pro- 
vided with steam jiower alone. (9) The proper ])rovision 
for the berthing of ofticers and ci-ew. (10) The imiiort- 
ancxi of limiting size and cost. 

Objections were raiNctl to tliti early iirmour-jtlaled sliips on ibe 
^ore of their uiiliancJiii(>s.s, Iieavy rig, ex])osed position of gnus, &e. 
To meet these, Air Iteed designed a nintilH'r of vc'nscIs, among 
which may he mentioned the Bdkropiumy laum-lied in 1865. 
She was a vessel of 7550 tons displacement, 4000 14 knots 

Ki»ocd, and wiis 300 ft. long, or 100 ft. less than tlie Mi'n 4 >Uinr, 
Her ariiiament consisted of ten l».in. 12 ti*nand five 7-in. 6i-ton 
guns. Her watcr-lirni was wholly pn»lccl«-d by 6-in. armour, and 
she was pp>vided with a central battcjy 08 ft. long, protected with 
ui*mour of the same thickness. She carried a considerable s]>read 
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o|)cration and assistance 
of !^^l• William Eroude, 

F.II.S., who had been the 
first to demonstrate accu- 
lately the theory upon 
which the behaviour of 
jihips in a seaway deiiends. 

Mr Froude’s exjierimeutal 
investigations on the forms 
i >f sliips and kindred matters, 
begun in 1870 on behalf 
of tlie Admiralty and con- 
tinued till his death in May 
1879, had a most imiiort- 
ant bearing on the improve- 
ment of ships and on the 
science of naval construc- 
tion generally. It is not 
too much to say that nearly 
the whole of the accurate 
information as to the liest 
forms of ships and their 
resistance at various speeds, 
in the jiossession of naval 
architects to-day, is the 
<lirec4 result of Mr Froude/s 
work, and that of his .son, 

Mr 11. E. Froude, F.II.S., 
who has continued the work 
feinco Ills father’s death. 

Among the considera- 
tions which Mr Heed 
had in view in the re- 
construction of the navy, and which may be said to hold 
down to the present day, with variations dejiendeiit on the 
development of steam propulsion, gun attack, character of 
4irmour, and other conditions, may lie enumerated the 
following : — (1) Steadiness of ship as a gun jilatform, with 
ample stability in all conditions of lading to enable her to 
kcoj) the sea in all weathers, and suflicient stability in a 
(lartially-riddled condition to enable her Uy reach jKirt in 
safety. (2) Protection by armour of the vitals of the 
.shi)>, and of the heavy-gun ])ositions, esjiecially against 
shell tire. (3) The carrying of guns of powder sufficient to 
penetrate the armour of any possible enemy. (4) Mount- 
ing the guns sufficiently high above the water-line to 
enable them to be fought in bad weather. (5) Simul- 
taneous all-round fire, with concentration of as many guns 
as iMDssible on any given point of the compuis, tire in the 
line ahead from as great a uumlK^r of guns as {Kissible 
being considered of 8i)ecial im]K>rtancc. (G) Sj»eed to 


of unnyas, and sbe was willi a balaniMMl nidclwr. Tlio 

ITcrcnh's, comi)b-ttd in 1868, was a niucli more important ship 
than her predecessors, her diinens’ons being: l(*ngtli 325 ft., 
breadth 59 ft., draught 26^ ft., and her displacement 8680 tons. 
Her engines were of 8500 I.'ll.l*., which gave lier asj>eed ol about 
144 knots. She had two 9-in. guns, niounled one forward and cmc 
aft on the main deck 1>chind 6-in. armour, and eight 10-iii. gnus, 
luountod in a central battery on the mahi »lci*k, four of which were 
mounted «m revolving platforms, and could be worked from angle 
]»ortH at the corners of the battery ns well as from the bmad.'-.de 
])orts. Her water-line ^\as j)rotecte<l by armour 9 in. thick amid- 
shi})M, rctliiced to 6 in. at her ends, and lier battery was j»rolirted 
by 6.in. armotir. She was liaiidy under canvas, and was uii- 
doubtodly the most sueee.ssful sea-going ariiioiir-elad of lier da}’. 
The Sultan, eomi)let.ed in 1871, was in many rcspci is a .similar 
.ship to tlie T/crru/fs, but mther larger, having a <lisplaeeni6lit of 
9200 tons, the same length, 2 ft more beam, and 1 foot, more 
draught ; she attained a sj)eed of upwards ol 14 knots. Her **J*a^' 
deck battery carried the same gnus as the main-deek battery ‘>f tlie 
JTcrculr.s, but the 9-in. guns at. the extremities of the vessel on this 
deck were disia-n.sed with, and she carried, in addition, an upfier- 
deck batbiiy, j»laeed over tlie after end of the main -deck battery, 
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in wliich four 9-in. guns were carried. Both batterit)s were pro- 
tected with 6-iii. artnoui* ; elHewhero thu armour was of same 
thickness and was dis]i 0 sed in a similar iiiaiiiier to the correspond- 
ing armour in the Heixahs, As originally comphded, the Sultan 
was a fully -rigged ship, hut on her refit in 1892 nor old masts were 
removed and a liair of military masts su)>stituted, as shown by 
Fig. 25 (Plate VI.). 

Turret The first turret ship in the British navy was the 

JU/yal SoverciffUf built of wood and launched in 1857 as a 121 -gun 
ship of 3760 tons, and afterwards cut down and reconstructeci as 
a turret sliip, undci* the smwriuteiideuco of Ca]»tain Cowiier Coles, 
between 1862 and 1864. The system of mounting heavy guns on 
revolving turrets hod hoeii worked out in America during the war 
by Cti 2 >taiii JCricssoii. 'Oa])tain Cow]K3r Coles, who had designed 
turret shiiw for foreign powers, liecanie the advocate of the turret 
system in Great Britain ; and as the result of discussion and the 
pressure brought to bear by ]>ublic opinion, the Moimrch, of 8850 
tons dis])Iaccmeiit, was laid down in Juno 1866 as a sea-going turret 
ship. She was launched May 1868. Her dimensions w'ere : length 
330 ft., breadth 57 ft. 6 in., and draught 26 ft. ; her I.H.P. was 
8000, giving her a speed of about 15 knots, and she carried a large 
spread of canvas. She had a complete armour belt 9 ft. 9 in. wide 
and 7 in. thick, reduced to 6 in. at the extremities. AlK>ve this 
armour belt amidships, for a length of 84 ft., she w’as provided 
with a citailel, also of 7-in. armour, which protected the bases of 
two revolving turrets, etuih i>rotcc‘.ted with 10-in. armour and 
carrying two 12-in. guns. She also carried two 9-in. guns forward 
on the upper deck and one 7-iu. gun aft on the main dock, all 
protected by armour. 


I P [BATTLK8HIP9 

The design of the Mmarcli did not satisfjr Captain Coles, and he 
induced the Admiralty to build a turret ship of much lower free- 
board, in accordance with his views. This vessel was the Captain^ 
built at Bii'kenhead and launched in March 1869. By an unfor- 
tunate error her fhieboard was even less than Captain Coles had 
contomiilated. She was fully rigged, with tripod masts and large 
sail-spread ; this spread of canvas, with her low freeboard and 
deficient stability, resulted in the terrible disaster in the Bay of 
Biscay, when she capsized on 6th Se 2 >temher 1870, amongst those 
drowneit being her designer. 

A number of low-freeboard turret vessels of the Monitor class, 
without masts and sails, wore built for the Britisli navy at this 
time, mostly for coast defence. Amongst these, the Cirherus for 
Australia and the Ahyaoinia and MagdeUa for India were com- 
pleted in 1870. The Abymniu had a dis{)laeemeut of 2900 tons 
and a sitood of about OJ knots; her dimensions w'cre : length 
225 ft., beam 42 ft., draught 14|^ ft., and her armament consisted 
of four 10-in. 18-tou guns. The other tvro vessels hod the same 
armament, hut were famiewhat larger, being of 3340 tons displace- 
ment ; and the thickness of their side armour was 8 to 6 in., against 

7 to 6 in. in the Abysdnia. Several vessels of this ty})e were also 
built for home service, including the single-turret vessels GlaUon 
(Fig. 26, Plato VI.) of 4910 tons and Hotspur of 4010 tons, eacli 
carrying two 18-in. 25-toii guns, and the CyclopSt Oorgon, Hecate, 
and Hydra, each of 3560 tons and provided with two turrets carry- 
ing two 10-iu. 18-ton guns. They wore protect^ with armour from 

8 to 12 in. thick, and their speed was from 10 to 12 knots. A 
diagram of the original Monitor of the U.S. navy of this period 
is shown (Fig. 27). She is about 170 ft. long, of low s|)eed, armed 



with two j^oworful guns, and iirotocted 
tliroughout with thick armour. 

The Devastation, conimenced in 1869, 
represented Mr lieotrs views of what a sea- 
going turnit shij) should be. Low sides were 
udu 2 >ted, but not in combination with rigging 
and sails. She was the first sea-going battle- 
shii) ill the British navy which (lei»endod 
wliolly on steam jwiwer for ])roimlsion. She 
was 28.5 ft. long, 62 ft. 3 in. broad, 26 ft. 
mean draught, and 9060 tons disjilaceniont. 
Her sides, which, ex'e.cpt right forward, rose 
only to a height of 4 ft. 6 in. above water, 
were protcetod with armour 12 in. thick. 
Her armament consisttsl of four 25-ton guns, 
mounted in pairs in two turrets, one at each 
end of a raised breastwork or iH^doubt whicdi 



extended about 150 ft. along the middle of 
the upjMjr deck. The guns were tlius elevated to the height of some 
1 4 ft. aliove the surface of the water. The turrets were prottK*ted 
by armour 12 in. and 14 in. thick, and the breastwork or redoubt 
l»y armour 10 in, and 12 in. thick. A forecastle extended forward 
from tlie fore-end of the breastwork at a height of 9 ft. 3 in. above 
the watt^rlino ; but in wake of this forecastle the side armour 
dropiMjd to a height of only 4 in. above the surface of the W’ater, at 
wliicli level there was an armourwl dtw;k. She was providwl with 
twin-screw machinery of 5600 I.H.P., which gave her a speed of 
12i knots, and she eariied a large coal sup])ly. A good idea of her 
general ap|K>arane(‘ may be obtained from Fig. 28 (Plate VI.), 
After the loss of the Ca 2 Uain, and to remove the doubt which 
iiaturallv arose as to the safety of other ironclads, and ]mrtiealarly 
as to that of the Derastalim, a siiecial committee, including 
many of the highest jirofessional and scientific authorities in the 
l^iited Kingdom, was aiijMdntod to examine into the design of 
those vessels. Of the Derastedion they ixiported that **shi})S of 
tiiis class have stability amply sufficient to make them safe against 
tile rolling and heaving action of the sea ** ; they agreed, however, 
ill recommending a plan, which the constnictors of the Admiralty 
had proiYoscd, with the view of increa.sing her range of stability 
and the acooinmodatioii of the crew. This consisted in the add-on 
of 8i(k superstructures, formed by coutiuuing iij) the ship*B side 
with light framing and plating as high ak the level of the top of 
the breastwork, and carrying the breastwork deck over to the 
sides. Tlie structures were continued aft on each side, some 
distance beyond the breastwork, providing two spacious wings, 
which added largely to the cabin accommodation. 

Sir Edward Heed retired from the Admiralty a short 


time lief ore the Captain foundered at setu During hi« 
seven years^ term of office some forty iron armour-clads of 
various sizes and types, liesides iron cruisers and numerous 
other vessels, had been added to the British navy, the 
adoption of armour for the protection of the vital parts 
of ships had become established, and esjiecially had the 
imijortance of utilizing armour in such a manner as 
to exclude projectiles from the i-cgion of the water-line Ikj- 
come recognized. The change from the widely-distributed 
armament of tlie hrst broadside armour-clads to the highly 
concentrated armament of the turrets, and from the high 
freelward ship with sail-power to the low freeboard turret 
sliip without sails, liad also been effected ; so that when 
Sir Edward Heed retired in 1870, the latest tyjx^ of battle- 
ship w^as entirely different from that which existed w hen he 
took office; and although the construction of broadside 
ironclads had not been discontinued, “ the wootlen walls ” 
bad practically ceased to exist. Sir Edward Heed was 
succeeded by a Council of Construction composed of his 
immediate assistants, wdth Mr Barnaby (afterwards Sir 
Nathaniel Bamaby) as its president ; but three years later 
this council was dissolved, and Sir N. Barnaby was placed 
at the head of the Construction Department. 

Tlic sea-going qualities of the Devastattan had success- 
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fully demonstrated that the battleship of the future might 
depend wholly on steam propulsion; and although many 
naval officers and others continued to hold the 
view that seargoing ironclads must of necessity lie 
Bmnu^r! rigged ships, in the designs which immediately fol- 
lowed sail iiowcr was omitted. In the Infiejdhle 
(Fig. 29, Plate VI.), and the sister shiiisd/oj? AXidi Atjamemr^ 
non^ the offensive jiow^er was concentrated mainly in two 
|>airs of heavy guns, as it was in the Demf^Uitmn and other 
turret ships which preceded them ; but in them the armour 
defence also was concentrated over a comparatively small 
sijace amidships, the unprotected ends being formed into 
what was called raft bodies by lielts of cork, within which 
was placed a ix)rtion of the ship’s coal, &c. Thus the 
buoyancy w’as secured by a cibulel amidships which could 
jiot bo penetrated, and by ends which might he riddled, 
but which it w'as contended 
could not be destroyed. 


12^-in. guns; their citadels wore 10^ ft. long, protocied with 
16>in. amour, their turrets lieing protecud liy 16-in. amour ; 
and their sjiced was 12 knots. Tho Edinburgh and Colossus^ begun 
three years later, wcihj of the same but wore built of steel 
and wore of 9480 tons displacement. Their citadels wore longer, 
and their speed was 14^ knots. CoiniKiund armour, adoptccT in 
these two Bm|)8 for the iirst time, gave them a great advantage in 
defensive ^Kiwer. 

The ColU'ngiroodi hegiiii in 1 880, was tlie precursor of a new typo 
of liattleship, in wliieh the iiiaiii armament consists of four lioavy 
guns niountM in jNiirs on tlic middle line of the shi]), in lixod 
lioavily jiroteeted gim-jiositious called harbettes, one at each end of 
an armoured central citadel, tliis main armament being associated 
with a secondary armanieut of lighter and more rapid-firing guns 
mountecl on tho broadsides between the luirhettf^s. This arrange- 
ment of the armament, which is clearly illustrated in Fig. 81, has 
eoiitiiiiied, with small modification, to he udejited in the liattleships 
of the Hri tish navy down to the preseii t day. Tlie pniiei|)al features 
*)f the Colling7ro4kl were as follows : h^iigth 82.'» ft., beam 68 ft,, 
mean draught 27 ft, displacement 9500 tons. She earricf] 18 -in. 

Agamemnon 


The arrangement is shown 
in Fig. 30, wdiich reint*.- 
.seuts the A(/mtiemnon, but 
which may lx^ taken as 
also representing the other 
vessels. Sir N. Barnaby 
described the design of the 
Inflexible in 1874 Ix^fore 
the Institution of Naval 
Architects thus ; — 



"Imagine a floating custlc 
110 ft. long and 7.^> ft. wide, 
rising 10 ft. out of the wattJj, 
and having alwive that again 
two round turrets planted 
<liagonally at its ojiposite 
corners. Iiuagino this castle 
ami its turrets to he heavily 
]ilatcd with armour, ami that 
each turret has 'witliin it two 
guns of about 80 tons each— 
perhaps in tho course of a few 
years guns of twice 80 tons 
each. Conceive these guns to 



be callable of firing, all four 
togetber, at au enemy abcail or 
on either beam, and in jiairs 
towards every iioiiit of tbo 

compass. Pic 

** Attached to this rect- Ccff€t ~ dULtfi- 

angular armoured castle, but 

completely 8ubinerg«*d, every 

]»art being 6 ft. to 7 ft. under vl 

water, there is a hull of the 

ordinary fonn, witli a poaorlid (rzJIfUlL iRi.&f'pr 

ram l>ow, with twin wrowa 

and a submerged rudder and NT 

helm. This eoinpouiKl stme- 

tui-e is the fighting jiart of 

tho ship. Seaworthiness, speed, Ceffer daiiC^ 

and sbaiielincss w’ould be j,. 

wanting in such a structure 
if it bad no additions to it; 

there is therefore an iiimrmoured structure l}mig above tlm 
fluimierged ship and connected with it, both bcfoie and abalt 
tlie armoured castle ; and as this structure rises 20 ft. out of tlie 
Avater. from stem to stem, without depriving tlie guns ol that 
command of the horizon alre^idy descriW, and os it inoreAiyi*r 
readers a flying deck uniieoessary, it gets over the obje.<'tions wlneli 
liave ^eu raised against the low freeboard and otlier features iii 
tlio Thnnde.n.r, and Eunj- Tliese. 'structures furiiij,li 
also most luxurious accominodatiou for officers and soaiiien. J ho 
sten in advance lias Ihorefore been from 14 in. of annour to 21 in., 
from 35-t.on guns to SO-toii guns, from two guns aliead to four guns 
ahead, from a heiglit of 10 ft. for working aneliors to 2 ) it., and 
this is done without an increase in cost, and vitli a reduction of 
nearly 3 ff. in draught of water, &c." ^ 

The dimensions of tho iTtfiexibh were ; length 320 ft, beam 4^ ft, 
mean drauRlit 26 ft. 4 in., and diaplacement 11,880 tona, and her 
ancod was 12'8 knots. The dinionsioiis of the AjOJ: and Aijiinu-ui- 
*£Sr>>egan in 1876, were : length 280 ft., beam 66 ft,, moan dmnght 
24 ft. 9 in., and displacement 8660 tons. They carried ionr 
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o. .‘JO. — Arvangeinent of Jf/nMU’innou. 

annour on lior sides, 16-in. on 1mlklica*ls, 
and la-in. conning towers. Her armament 
12-ill 4.5-lou guns, six 6-iii. guii«, e-nd a nnmbei of snialln 
guns.’ Her S]HH.d was 16 J knots, and she carried 900 
tiUi eapaeity for 1200. .She was followed two ' J " 

AW/mw, y/oi/Ac, linihoir, Ctnnpprdmmi, nwd Amon, . 

the .same tvi>e, but larger. The two first iiained w’erc of tli . 
length aii/iicain as tlie CoiihujxvmHi, but of 800 ' 

mciit; they carried gmis ^ t ft ^ 

greater siwed, namely, 16*8 knots. I he last tlirec .> ft. Jougcr 
H theothers. 6in! Wler, and wen. a« 0 ‘»ns imavmr ban ^ 
/fod-mj/ and Uvwe. Tho annament was the l,p,' j 

which had two 1 Oi-in. guns and ten 

shii« constitute what is known the „„ /p)ato Vll ) 

of their general ai)i>caraiiee is obUuied from >ig. 62 (1 late vii.j, 

wllch n?'n.^nls‘U. O.mperdcea. The 
PfirrU, built a few years later, are the only "'“r 

Hato-rn't turn^t htS^ly annomwh ‘The Sam Pareil and hot 





t$“ Armour 

Fia. 31.— -Arrantfcmciit of arnminont in CoUhigwood. A, (K>nimmiii‘aiin^ tu>>os: B, lioilcr-roonis ; 1>, water-chambers; K, engrine-rooin ; 

M, iiiaguzineB aiut shcll-roomH ; W, water-ballast 



ill-fated sister the VirJantt^^ be^iii in 1885, were a departure from 
iht' ytdmiml ty|»o in both (lispoaition of armour and armament, and 
have not lM*on repeated or develo]Ki(L 

Amon^ the last of the ships desi/i^Tiod for the Britisli imvy by 
Sir N. Bariiaby were the Nih (Fig. 33, IMato Vll.) and TrafaUjar^ 
whieh were begun in January 1S86. The disposition of armament 
originated in tlie CoUingwood was adopted in these vessels, but the 
heavy guns wore plaee<l in 
turi'ets instead of in barbedtes. 

Th(\so vessels wwe of ratljor 
greater displaeonicnt than the 
lnfiexihlL\ and were thus the | ~ 

largest ships then built for 
the British navy. They >vere 
11,940 tons displacement, 345 1 

ft. long, 73 ft. bcafii, and 28 
ft. 30 in. mean drnuglit; had 
engines of 12,000 I.H.P., and 
a sjieod of 16J knots. Their 
armoiir-orotection (see Fig. 34) 
consistea of a belt 230 ft. long 
and 20 in. tlduk, with bulk- 
heads 18 ill. and 14 in. thick. 

AIk)vo the belt WAA an 
armoured redoubt of 18 in. 
conniound ariiioiir 141 ft. long 
at tne sides of the ship, with 
parabolip ends which enclosed 
the tuK^ bases. The turrets 
tlieiiisiSves had 18dn, armour, 
and lietwcen the tusprots was 
an octagonal batteiyef 3 in. 
to 5 in. of steel contoining the 
4‘7-iii. Q.F. guns, ^'he thick’ 
ness of the protective deck was 

3 in. The armament consisted p,. 

of four 13-5.in. 67-ton B.L. 

guns, six 4-7-in. Q.F., eight C-pdrs. Q.F., twelve 3-pdrs. Q.F., 
besides boat guns and six torpedo tidies. They carried 900 tons 
of coal at norihal displacement, and had stowage for 1100. 

Sir Nathaniel Baniaby retired from ofiico in 1885 . 
During his term of office there were built for tlio British 

* Tlie Victfyria was aceitleiitally roniined by the Cavt^M^rdotat ami 
«unk ill a few minutes during the Metliterraneaii luanojuvres of 1893. 


navy upwards of twenty armoured battleships of variouFi 
classes, in addition to u much largt*r iiundier of cruisers of 
all sizes. The fight for siijiremacy Ixjtween the gun and 
the armour plate had begun in earnest wdieu Sir N. JWnaby 
took office, the increased weight of jirojectile and jicnetra- 
tivo iK)Wor obtained by the concentration of the armament 




34.— Armour of JSUe and Trafalgar. 


into a few heavy guns being followed by iJic concentration 
of the armour into a abort belt. The concentration of 
guns and armpur reached a limit the Injhstible and her 
immediate successora; ^e Jalber of Sir fiamaby's 

design carried a secondary battery of lighter guns in 
addition to the heavy main armamept^ and had much 
long^ water-line belts. These chaugesi^iiS^ with the 
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introduction of compound armour and tlie adoption of 
steel instead of iron for tlie building material, both of 
which date from this time, allowed of greater armour 
protection and of other advantages, including increased 
sijeed, Ac. This rearrangement was first worked out 
in the Collingwoody and, as already sUted, the principal 
features of this ship have, with few modifications, been 
re] produced down to the present time. 

Sir Nathaniel Barnaby was succeeded in October 1885 
by Mr W. H. Wliite, F.II.S. (afterwards Sir W. H. White), 
Dr Elgar, F.II.S., being shortly aftcrwanls 
sir appoint Director of Dockyards, and Mr U. 
Jvwie"* Sennott, Engiiieer-in-Chief. Dr Elgar resigned 
after holding ofiice for five years, and was 
succeeded by Sir James Williamson, and in 1889 Mr 
Semiett was succeeded l)y Mr A. J. Durston (afterw^ards 
Sir John Durston). During Sir William White’s tenure 


of office a very large number of 8hii)s were added to the 
British navy, some of which are considered below. 

The Itoyal Sovereign class (see Fig. 35, Plaie- VII., which shows 
the Royal Oak) oousisted of eight first-class battleships, built under 
the Naval Defence Act of 1889. With the exception of the //cW, 
which was a turret ship, the vessels of this class were all fitted 
with biirlKsttcs. They wei-o of 14,150 tons disjdacenieiit, were, 3HI) 
ft. in length, 75 ft. beam, and 27} ft. draught. They liad 13,000 
H.P, and a speed of 17} knots. They carried 900 tons of. coal at 
nonnal draught, wdth bunker space for 1450 ton.s. Fig. 36 shows 
1 he distribution of their armour, which consisted of a ]>artial water- 
line belt 18 in. thick of conjpound armour, extending far enough 
forward and aft to receive the bases of the barbettes. A jirotectivc 
deck 3 ill. thick formed a fiat top to this belt, aixl at the level of 
the bottom of the belt, continued to the ends of the ship. Between 
tlie protective and main decks, extending from one barbette t(» the 
other, was an U]»}Ka' belt of 4 in. thickness, and above this the 
main deck 6- in. Q.F. guns were enclosed in t!afton;ate.s. Tlic 
barbettes were 17 in, thick. The armament (Mmsisted of four 
ISj^’iu. B.L. guns in i^irs in barbettes, ten 6-iu. Q.F.— four in 




cjiscmute.s and six in sliields— sixteen 6-p<lrs., 
twdvc 3-pJrs., eight Maxims, and seven 
tor^Hido tubes. The Sovereign estab- 

lished a record in tpiick bnibling, having 
been laid down in Sept(un])cr 1889 and 
launched in February 1891. The Hood 
dilfers from the others in liaving her 13j-in. 
guns in turrets, and the decks between the turrets and the 
extremities lowered to the level of the main deck in the other 
vessels of the class. 

The Cemlutimh (Fig. 37, Plato VII.) and Rarfleur, begun m 1890, 
wore smaller ships of tlie snnie general arrangement as the shi]is of 
the Royal Sovereign class, but with lighter armament and i»rotee- 
tion and higher speed. The IS.t-in. guns of tlie Jlc, ml Sovereign 
are reduced to lO-iii., and the 6-in. Q.F. to 4*7-in, Q.F. The belt 
thickness is reduced to 12 in., and the liarbettcs arc 9^ in. thick 
only, armour compound. The speed goes np from 17} to 18} 
knote. The normm coal allowance was 750 tons, with stowage for 
1150. Their principal dimensions were 360 ft. length, 70 ft. beam, 
25 ft. 6 in. mean draught, 10,500 tons dis]»laccnient. An im- 
iM)rtant departure was made in tlicso vos.sels in that tljey were 
sheathed and coi)perod. The Renmm (Fig, 38, Plate VII.) was also 
slieathcd and coppered ; she was laid down in February 1893 and 
launched in May 1895. She may bo descril>ed as coming between 
the Royal Sorcr&ign and Oentnrion, but jiosHessing the very great 
advantages that the ado]ttioii for the first time in the Britisii navy 
of Haivcyized armour conferred defensive power uiwii her. She was 
12,350 tons displacement, lengtli 380 ft., beam 72 ft., mean draught 
2.5 i ft., and had an increased sped of 18} knots. Her armament 
consisted of four 10-in. B.L. guns mountcxl in jjairs in Iwrbettes 
10 in. thick, ten 6-in. Q.F. in 6-in. casemates— six on main deck, 
four on uppr— twelve 12-pdr., and five torpedo tubes. The l)elt 
and bulkhead of this ship were of Harveyizod armour 6 in. to 10 in. 
thick. She carried 900 tons of coal at the mean draught given 
above, but could stow 1200 in her bunkers. 


Fio. :j 0.— Armour of Rotfol Sovereitfn, 


A larger and more ]>owcTful class of battle- 
ship, known as the Mojedic. class, was begun 
aliout the saniti time as the Jlrttotm, It 
consisted of nine lirst- class battleships, the 
design of uhicli constituted a great advance 
upon that of the Rtnjal Sorrrnyn. This 
advance was due mainly to the use of 


aaVHIlCe was 

Harveyizod armour. The ISdn. comi>oiind belt of the Royal 
Soir.reign di.sa{»]»cai’cd, and was i*ephiccd by a belt of about 
twice the breadth and 9 in. thick, this oflciing a resisUnce to 
j)eiictration at least equal to the IS-in, eoinpoiind heft* ‘ ‘ 
iM’otecdivc deck was not carrietl fiat across at tin*, middle deck, 
iHit was ulK)ve the L.W.T.. at the middle line, and enrved sharply 
down to the lower edge of the 9-iii. belt, forming a strong arched 
roof to tho vitals of the ship, to krei> out any fragments nt 
largo shell which might come through tho ]»eli and burst; it 
was 2^ in, thick on the flat an*l 4 in. on the slopes. The 13^-in. 
guns of the Royal Soverniyn. were rcjdaeed by lighter but more 
iiowerful 12-in. wire-wound H. L. guns, disposed in the same general 
manlier in barbettes U in. thick. The Majcdk edass eaiTii il two 
more 6-iii. Q.F. guns, and all the twelve were, in ^•ascmates 6 >n. 
thick. There wore sixteen 12.]Klr8., besides smaller guns and live 
toriHido tubes. The siwed was the same ns Royal Soveretfiv elass, 
and tlio coal carried 900 tons, with sjiace for 2000 tons 
wereof 14,900 tons displacement, 390 ft. U; !’ 

mean draught. The Hannibal, shown in Fig. .19 (1 late > 111.}, is 
one of this class. , . . 

The Formidahlp «iiil Lmtdim (!liu<ac.s mxloi; " 

1908 differ very »lii{htly from oneh otiier, and for all iiia<'Ucai 
purges may ‘/taken / identical, the n.ain dill •rene.. h-Mug m a 
rearrangement of th<! armour proteotion h) Ih'' .’V”' ’’I 
shiiw [Londm). The former class consists of the t I iim_ hattlesliil 

laittleships io»do», Fuhmrk, VwtrM, 

Wate$, *^Thcse ciniws represent a devidopmeiit of tin Mnjiatte 
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class, being 400 ft long, 75 ft boani, 26 ft 9 in. draught, and 
15,000 tons displacement, the belt l^ing of the same genem 
thickness and extent us in the Majestic^ but of Krupp steel, and 
]>rotectlon is given to tlio bow by 2-in. side-plating. In the 
FomMoMt the protective deck proper is formed as in the 
but is thinner, being 2 in. to 3 in. thick, and a second protective 
deck, 1 in. thick, is formed at the main deck, »ving a flat top to 
the \)ox formed l»y the side belt. In the Lonaon class (Fig. 40, 
Plate VIII.) tlie lower protective deck is thinner and the upper 
one thicker thuii in the Formidtible class, the IhjU protection tang 
extended forward by thinner material, tapering to 2 in. at the bow, 
and the forward transverse armour bulkhead being omitted. The 
12-ill. guns in both classes are longer and heavier than in the ships 
of the Majestic class, and are in barliettes 12 in. thick ; in addition, 
there are twelve 6-in. Q.F. guns— all in casemates— sixteen 12-]jdrs., 
and four Ixiriiedo tubes. Tliese eight battleships are each provided 
with 20 Belleville boilers, develop 15,000 H.P., and have a 
.^peod of 18 knots. They carry 900 tons of coal at their nonnal 
displacement, and have bunker space for 2200 tons. 

The line of dtwelopmcnt, as traced above, may be taken 
tf) begin with the Gdlhiftimid and to run through the 
Admiral cla8.s, the Nile and Trafaitjar^ the Royal 
Soverritpi cla.ss, the Majeetk class, and the Formidable 
class, to the London 
class, which may be re- 
garded as the most jiower- 
ful typo of warship yet 
constructed for the British 
uavy.^ Branching oil 
from this line, at a 
time when battleships bc- 
<‘amc much heavier (the 
Royal Somreiyn class 
were of 2200 tons more 
displacement than the 
Nile and Trafalgar)^ we 
tind a series of smaller, 
faster, and more lightly 
armeci and armoured 
})attloshit>s than the series 
terminating with the 
Lomhn class. These be- 
gan with the Barfleur 
and Centurion^ which, 
tliougli contemjKirary 
with the Royal Fovereign 
(ihiss, were of 1440 tons 
loss displacement; they 
were followed by the 
Renown^ the Canopus 
class, and the Duncan class. The last-named vessels now 
claim our attention. 

The six ships of the Caiiopas class may ho regarded as a develop- 
ment of the Jiemwii. Begun iu 1896, they are 12,950 tons in 
displaecMueiit, 390 ft. long, 74 ft. beam, and 26 ft. draught. They 
have a 6-iu. Ilaiveyized l>elt, 14 ft. broad and 195 ft. long ; two 
])rotoctive decks (an thu (Kiting the Furmiddblr. in this rcs})oct) ; and 
12-in. barbettes, carrying four wire-wound 12-in. guns, against the 
Renown's 10-in. They also carry twelve 6-in. guns iu 6-iii. case- 
mates, ten 12-pdrs., a niimlxir of sniallor and machine guns, and 
four submergtsl t()r(»edo tulM^s. Tliey wore the first Imttleships 
of tlio British navy to l>e littwi with water-tube talers ; they have 
20 Belle villes, develop 13, .'>00 H.P., and have a sjieod of 18 J 
knots. They carry 1000 tons of coal at normal load, and have 
bunkers for 2300 tons. The shijw of the Duncan class are longer 
and larger than those of the Canopus class. They were begun in 
July 1899, are of 14,000 tons disjilacoment, 405 ft. long, 75 It. 
6 in. beam, 26 ft. 6 in. draught. They have a belt of Krupp 
steel, 7 in. tlih^k aniidshi]>s, ta)>oring to 3 in. at Imw, and two 
protective d<M'ks, as in the Caiwpm ; they have two barbettes, 


* In 1902 orders were jiloced for five battleships from Sir WiUiam 
White's design* 1^ called the King Kdnxird VJL class, which are 
larger and more powerful than the Lond^ny being of 16,350 tons 
displacement, and carrying four 12-iii. and four 9‘2-in. gims iu gun- 
houses on the upper deck, with ton 6-iu. Q.F. guns in aii armoured 
main-deck battery. 
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11 in. thick, with four 12-in. rans, and cany twelve 6-in. Q.F. 
guns in 6-in. casemates on the main and upper decks ; also a 
number of smaller guns and four submer^ torpedo tubes. 
They are provided with 24 Belleville bouers, will develop 
18,000 H.P., and attain a speed of 19 knots. Their normal coal 
supply will be 900 tons, and they will have bunker cap^ity for 
2000 tons. Six of these ships were under construotiou in 1902. 
In external appearance the Canopus and Dwncm classes closely 
resemble the ships of the Londo^i class. 

It will be Been that the advance in the two Beries of 
flhipB described above has been one of steady growth in 
size, power, and s^ieed ; and the scheme of building such 
a number of ships of each class as to form a powerful 
squadron of exactly similar ships has been given effect to 
in a largo degree. 

The principal changes that have conduced to the steady 
and rapid development of the battleship type since 188.5 
are : — (1) The successive imjirovcments in armour by the 
introduction of the Harvey and Krupp processes, w hich have 
enabled either a saving of weight to be effected for the 
same degree of protection, or a greater degree of protection 


Fio. 41 — IT.S. Battlenhip Keanarge. 

to be provided for the same weight. The choice has been 
princix>ally in the direction of the latter alternative ; the 
lx;lt h^ l^n extended longitudinally and upward, shield- 
ing a greater portion of the hull and giving increased 
protection to the stability and to the secondary armament 
of the vessel (2) Improvements in guns and cx})losivcs, 
by which more effective gun-fire has been obtained with 
guns of smaller calibre and decreased weight than those 
previously in use. The growth in importance of the 
secondary armament of quick-firing guns has exercised 
great infiuenco on the development of the modem battle- 
ship. (3) Improvements in machinery. The adoption 
of higW steam pressures, lighter and faster-running 
machinery, and of water-tube boilers have effected great 
savings in weight for a given power, and enabled increased 
speed to be obtained in successive ships. Sir William 
WiitQ retired from the British Admiralty in February 
1902, and was succeeded by Mr Philip Watts, F.RS. 

United States of Ameriea, — Fig. 41 shows the main features 
of the United States battleships Kearsarge and Kentucky, Their 
prineipAl dimensions are : length 368 it., beam 72 ft., mean 
draught 23 ft. 6 in., displacement 11,525 tons. They carry 
four 13-in. guns in turrets 15 in. thick, four 8 -in. guns in turrets 
9 in. thick, fourteen 5-in. Q.F. guns, twenty-seven smaller guns, 
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and four torpedo tubes ; and at the above displacement they carry lielts of Krupp steel cxluudiuf< from the after barln^ttc to tlic stem, 
410 tons of coal, but can stow 1200. Their 8|K)eil is 16 knots. They with a maximum tliickness of 12 in., tajxsring to 6 in. at the bow ; 

are worthy of special mention on account of the novelty introduced there is no side annour almvo this Isslt. The main armament 

in them of the double-storeyed tun*et, two of which amiiigements are consists of four 9*4-in. guns, placed in iMiirs in barbettes, oik* 
provided in these ships, one fomard and one aft. In this arrange- forward and one aft, protwjted b}' 10-in. armour. On the main 
mont a second turret is sniHjriiosed or bnilt on the first, the structure deck tlu^ linve four 5‘9-iu. Q.F. guns in 6-in. armoured casemates, 
so formed turning as a whole ; a pair of 8-in. guns is mounted in two on eordi side ; and on the up}X!r dock they have eight similar 

the upper turret, and a wir of 13-in. guns in the lower. A later guns, protected in like manner, and six others in turrets— tlireo 

example of American design is funiished 4)y the live fimi-class oacdi sule ; in all, eightecin r>*0-in. guns, besides twelve 3‘5-in. and 
hattlesliijis of the Georg^ia class (Fig. 42), building in 1902, wliich smaller guns. There are live vessi'ls of the If^Utdsbaeh class being 
have a displacement of nearly 15,000 tons, length 435 ft., beam built; those represent a development of i\\Q Kaiser Friedrich 111. 
76 ft. 3 in., and a mean draught of 23 ft. 9 in ; they have a com- The Wittelsbaelis are alMiiit 700 tons more displacement, are IT) ft. 

}dete water-line lielt of Kriipp armour, from 11 in. to 8 in. thick, longer and 14 ft. more bcani, but are of shallower draught. 'J’hcy 

tapering to 4 in. at the l>ow ; above this belt there is a licit of have 15,000 H.P. and a siK>cd of 19 ki.ots, or a knot more than their 

lifter armour, 6 in. thick and 245 ft. long, forming a battery for jiredccessors. Their armament is the same, but the 9‘4-in. guns 

the 6-in. Q.F. guns, which extends to the upper deck ; there are also arc better proteeUd. The main annour belt is somewhat longer, 

four turrets — two large douhlo-storeyed turrets, its in the KctUueky, hut in other regjtet'ts the tliie.kncsses and general disiiositioTi of tin; 
placed one forward and one aft, and two stiiallcr turrets, ])laced on protection are similar io the Kaiser Friedrich TIL class. 

•cacli side forward. The larger turrets carry cacli a {mr of 12-iii. Jaftan. — In 1902 the most r<*ccnt .lapannsc battleships wcie the 

guns ami a iiair of 8-in. guns, and arc protected by a maximum four sliiiw of the HaUusv class, built in (Ireat llritaiu, of wliich the 
thickness of 11-in. armour, and thesiiiallercarry ea(;li ajiair of 8-in. llalsuse herself (Fig. 45, Plate X.), built at Elswick, may bo taken 
guns and are protected by OJ in. annour. In addition to the four as a representative in licr main features. The displacement is 15,000 

12-in. and eight 8-in. guns thus disposed, there are also twelve tons, length 400 ft., beam 75 ft. 6 in., mean draught 27 ft. The 

•6-in. guns on the main deck and some forty -two smaller guns. I.H.P. is 15,000, giving a speed of 18 knots. The armour-belt 

These ships will develoji 19,000 I.H.P. and have a sliced of 19 extends the full length of the ship at tlie water-line, and has a 

knots. Tlioy will carry 900 tons of eoal at tiortiial displaciement, maximum thickness of 9 in. lietween the toji of this 1 m*U and the 

and have cavity for stowing 1900 tons. The battleships which main deck, for a length of some 2*20 ft., is an upper belt 6 in. thick, 

came between the KeiUudey 
and the Georgia classes 
{Alahama, Illinois (Fig. 43, 

Plate IX.), Wisconsin, Maine, 

Missouri, and Ohio) bad not 
the donble-storeyecl turi*ets, 
and it is understood that in 
the new and still larger class 
ijf liattlesbips now to lx; pro- 
<*eedod w'iui {Pejuisylvauut 
class) this feature w'ill not hi* 
reproduced. 

France. — The latest and 
largest battlcshii) in the 
French navy is tlio Suffren, 

•commenced in 1899. Her 



<lisplacomout is 12,728 tons, 
length 410 ft., beam 70 ft.^. 
and draught 27 ft. 6 in. She 

has a complete water-line ISMV j 

licit of Harveyizod steel I ■ 

armour of 11| in. maximum ^ I 

thkkues.s, and above this, up 

to the main deck, siiiiilar -Q 

armour, 5 in, thick, extend- 

iiig from the after turret to | \ 

the bow' ; she has also a short ; * 

annoured battery on the main I 

dcckwhich encloses the funnel " ■ 

uptakes. There are eight Fio. 42 .— <3uii and Armour Plan, Class (6V 

turrets on her upper deck j i i - 

— one forw'ard ana one aft, each carrying two 12-iu. guns, and wiiitm is 
fiix arnangod three on each broadside, each carrying a 6‘4-in. gun. gnn barli( 

The armour of the larger turrets is of the same thickness as tlio one forw'i 

armour belt, namely, 117 in., and that of the smaller turrets 5 in. tower all 

She mounts eight 3 *9-in. guns on the superstructure, and also has Thcarma 

twenty-two smaller guns and four torjiedo tulies, of which two are in eaeli I 

submerged. She has triple screws, engines of 16,000 I.H.P., and guns, all 

asiK-ed oflSknote. . . ^ 

The JUMlique and Paine, oxaiiiples of the latest l‘reii(;h submerge 

design, have a displacement of 14,865 tons, and arc of 439 ft. is a shgh 

length 79 ft. 6 in. beam, and 27 ft. 6 in. extremo draught, ihcy heavier i 

have three 8<;rew8, develop 17,600 H.P., and are stated to he 18- that the 

knot Shi™, though if the jKiwer is reali/cd the sjieed ought to he ten, aiul 

considerably more. They (jarry four ]2.in. B.L. guns in paira in armonm 

turrets on the middle line, as in the British shijw, twelve sional hr 

Q.F. guns in pairs in turrets on the up]>er deck, six additional earned, J 

6 ‘4-in. Q.F. guns in casemates on main «leck, twenty -six 3-jxira, /cww w 
three above-water and two submerged torjK;d»> tubes. Tliere is a the light 

complete water-line belt of a maximum thickness of 12 in., tlie tK>w of as J 

is protected by 4 in. and there is a j»artial 4 -in. Iwlt almvo the lieavy ni 

12.in. belt. The protective deck is 4 in. «>ii the slopes and the cii^l dm 

armour of the mam turrets is 124 in. thick, tlie whole armour “id disp 

hattlesliip completed for the German navy lO-in. gi 

are the five* first-class battleships of the Kaiser class, the last of which, and aft ; 

the Kaiser Friedrich JJL (Fig. 44, Plate IX. ), was liiiished m 1900. one in Ui 

They have a displacement of 10,900 tons, a length of 377 ft., a six sman 

beam of 66 ft. 10 in., and a draught of 25 ft. 9 in. ; their enmnes complete 

are of 13,000 I.H.P. and their speed is 18 knots. They We tajienng 




• I ■ ' • . 

lull and Armour Plan, Georgia Class {Georgia, Nebraska, Netv .ferseg, JHoAe Islatvl, ami V^rgnaa) 

:wo 12-iu. guns, and wliich is continued by oblique biilklic{nls to the sides of tie- hen vy- 

rrving a A m. gun. gun barbettes. The barbettes tliemselve-s, which arc two iii nuniher, 

same thickness as the one forward and one aft, have armour 14 in. thick, and the c<miiiiig- 

rSr » 5 in. tow«r al-so is 14 in. tl.i. k. Kvuj.,. annour .s j 

tructure, and also has The arnmnient consists ol four 12-in. 49-toii B.L. guns, two inouiit il 
dies of which two are. in each barbette and loading in any position ; fourteen 0-in. t, .l . 

f 16,000 I.H.P., and gums, all in 6-in. casemates, eight on the mam deck and siv 

iii.iHjr deck; and twenty Vi-inlrs., liesidcs smalhT guns and ion 
f the hite.st Fn-i.ch silLerged toriicdo tubes. Tl.eJ»f/^rv«, building at Barrow 

I and are of 439 ft. is a slight modification i»t the. Jlaisuse. el^? design, being 200 tons 

;remo draught. They lieAvier and 6 in. more in draught. I ho jiriiieipal dilli'ieiiee is 

S to he 18- that the eight G-in. Q.F. gims on the mam cleek an. 

tie Sliced ought to he ten, and instead of hehig m sejianite ^ ^ 

B.L. guns ill pairs in armoured central i)atti;ry, sen-e.ne<l fioiu each i^h ly • 

shijw twelve 0‘4-in. sional bulkheads side and rear. The total iiumiM . f i- - ^ 

k’^LSsi^Srl -'■ > t :! 

id tul>e».^ Tliere in a the lightly annwl end higli-sj.«l tyjK udiirh |JJ 

ness of 12 in., the Ilow of as “ Intennediates, coming, as tiny V ^ ,, • 

d for the German navy 10-in. guns, mountrd in ,,,, , .in.l 

daeH. thelartorwhieh. and aft ; eleven 6-|«- .u.d twenty- 
I, was finished in 1900. one in the extieme bow ol tli • » . | q|,^. protectcil by a 

I length of 377 ft., a eix emaller i /I' j, antnV, » in. thii amidehin 

. 9 in. : thmr enmnes rriiyon-r.! l.y « prutecitivc deek 2? in. 

8 knots. They We tajienng to 4 in. at tlie c ml^, n mn vi 1 1. - 7 1 



Table W.— Development of some of the Leading Features of Armoured Battleships fronx 18C0 to 1900. 
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thick. Above the belt, for a length of 185 ft. amidahip, is a lighter 
belt of 5-in. Kriipp ainiour, iiroteeting the bases of the 6-in. guns, 
and terminated by transverse bulkhe^s. The 10-in. gun turrets 
are 10 in. thick, and the 6-in. guns are protected by casemates 
6 in. thick. This vessel carries 30 Belleville boilers, and has 
storage for 2000 tons of coal. The di8|K>8ition of her ^ns and 
the other main features of the voasel are readily soon in the figure. 
In 1902 the latest completed liattleship for the Russian navy was the 
Relmzan, whicli was t>nilt at Ci'amjis, IJ.S.A. She is of 12,700 
tons displuceniont, 37(> ft. long, 72 J ft. beam, and 26 ft. draught. 
She has four 12-in. B.L. guns in paira in turrets, twelve 6-in. 
Q.F. guns in .5 -in. casemates, twenty 12-}xli's., and twenty-eight 
smaller guns, liesidcs four submerged and two above-water torj^iedo 
tubes. She is jirotected by a water-line belt extending from the 
after tun'et to the stiun, and tajtenng in thickness from 9 in. to 
2 in. Above this is a complete belt of 6 in. maximum thickness, 
and the main annament is protected by turrets 10 in. thick. She 
has 16,000 H.P. and a s]K>eci of 18 knobs^ and has stowage for 2000 
tons of cfHil. 

Italy has undortaken the Iniilding of three new battleships, two 
of w'hich are already under construciimi. They arc designated the 
Vittorio Emamwie III class, and have a displacement of about 
12,500 tons, a length of 435 ft., a beam of 75 ft. 6 in., and a 
draught of 25 ft. 7 in. They have twin screws and 19,000 I.H.P., 
giving them 21i to 22 knots sjMjod ; they have ))ai*tial water-line 
belts of llarvoyizcjd steel 9J in. thick, and a Ij-in. protective 
deck ; the gun' ]M>sitions are i»rotected by 8-in. armour. The 
armament coiisisto of two 12-iii. B.L. guns, twelve 8-in. B.L. 
guns, twelve 3>in. <^F., with twelve smaller guns and four torpedo 
tubes. The 12-iu. guns are monntixl singly in middle-line turrets, 
one forward and the c»ther aft, tlie aftermost gun being a deck 
lower than the foremost gun ; and the 8-in. guns are mounted in 
]iair8 in turrets, of which there are throe on each broadside l)etweeii 
the 12-in. turrets, the amidship one each side being at the same 
level as the forward 12-in. gun, and the others at the same level 
as the after 12-in. gun. Although classed as battleships and 
having a ver}’^ powerful armament, tiiis tyi»e of ship aims at a speed 
little short of tlio armoured cruiser class of other navies. 

Nonmy, — Fig. 47, Plate VIII. shows the completed Norwegian 
armour-clad Korge on her trial trip. This vessel and her sister the 
EUhtvoId^ with their predecessors Harold Ilaarfagrt and Tordensk- 
jofd, were built at Klswick for the royal Norwegian navy, and com- 
jdeted in 1900. They have u displacement of 3850 tons, length 
290 ft., betiiii 50 ft. 6 in., draught 16 ft. 6 in., and with twin-screw 
engines of 4500 horse-power have attained IfiJ knots siieed. They 
arc heavily armed witli two 8-iu. B.L. guns in arinouroa gun -houses, 
one at caoli end of the vessel ; six 6-in. Q.F. guns, four mounted in 
5-in. nickel steel casemates and two in the open, with strong shields ; 
eight 12-iKlr8. and six S-pdrs. ; and two submerged torjxxlo tubes. 
The water-line is protected with 6-in. Krupp armour over a length 
of 170 ft., and bulkheads of the same thickness are jwovided at each 
end of the belt. Those ships represent a class of vessels of small 
size which arc well protected, heavily armed, and liave a fair 8|)eod, 
which w'ould prove formidable op|K)neuts to many lui'ger armoured 
shins, and which are eH[»eciallv useful for coast-defencxi purposes. 

Table VI. shows the developmoiit of the leading features of 
armoured battleships from the time of the Warrior to 1902, The 
particulars, it will he seen, arc in a tabulated form, arranged in 
order of the date of launch, and to most of the ships therein 
mentioned reference will be found in the [irecediiig (lages. 

Cruiifers, 

The cruiser tyiKj was jiritnarily intended to co-operate 
with armour-cliul fltiots, in the same manner as sailing 
frigates did with fleets of sailing linc-of-battleshij>s, and 
the earliest cruisers were iiiodelled directly upon the 
frigates wliich preceded them, the diflfereuces lietwccn the 
two lieitig those incidental to the use of steam j^wer and 
to the substitution of iron for wood as the building 
material As steam propulsion grew in favour, engines of 
greater power were provided, and the rig and sail-spread 
were reduced till at the present day they have almost 
entirely disapiiearod. When the final adoption of iron led 
to the remodelling of the details of construction by Sir E. 
J. Reed, the new system of construction was a]>pliod to 
the cruisers of the day, but no attempt was made till 
much later to give these cniisera any protectiox^ nor was 
the (question of their armament given the importance which 
it afterwards came to have. 

Lord Armstrong was one of the first to recognize the 
importance of developing this class of vessel. He con- 
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sidered the essential features of a cruiser to be high speed, 
protection without the use of side armour, a powwful 
armament, and minimum size and cost; and his views 
were adopted by the Elswick firm in a large number of 
cruisers for foreign Powers down to the introduction of 
higli explosives, when side armour was advocated in jdaco 
of, or in addition to, the armour deck. The cruisers built 
for the British navy prior to 1880 — of whicli the princijml 
were such vessels as the Incmistatit (Fig. 48, Plate XI.), of 
5780 tons (1866); the Active, of 3080 tons (1867); the 
Raleigh, of 5200 tons (1871); and the faster despatfjh 
vessels /m and Mercfwry (Fig. 49, Plate XL), of 3730 tons 
(1875) — had been almost entirely unprotected; and although 
the Comus and Leander classcss (see Fig. 50, Plate XI., and 
particulars in Table VII, ) liad Ixien given a jMiriial protec- 
tive deck, the Elswick-biiilt EevveraMcL (1883) (see Fig. 51, 
Plato XI.) may be quoted as the first vessed in whicli the 
imjiortant features of a complete protective deck and good 
Iirotection to the guns wei*e combined Avith high speed and 
a powerful armament. On the other liand, the Jmpdrieuse 
and Warepite (Fig. 52, Plate XII.), completed in 1881, 
of much greater displacement than the Eemeralda^ 
were provided with a })artial l)clt of 10-in. compound 
armour in combination with a protective deck. Thus 
the necessity for protecting cruisers led to the introduction 
of two types — ^tho “ protected cruiser, of which tlu^ AV 
memlda may be taken as the pioneer, and the “ armoured ” 
cruiser, of which the Imp^rimtse and Wampite arc early 
representatives ; but while in the British navy the “ j)ro- 
tectod” cruiser tyjw was reiKjated and developed, the 
“ armoured ” tyjio was discontinued, and with the exception 
of the Orlando class (Fig. 53, Plate XII.), built shortly 
afterwards, the whole of the cruisers built for the British 
navy for another fifteen years were of the “ protected ” tyiie. 
In Franco and Russia, however, the armoured cruiser 
continued in favour, tlie Dtipay de Lmne of 1890, for the 
former, and the Rurik of 1892, for the latter, being 
vessels of this type (see Tahhj VII.). 

The reintroduction of side armour in British-built 
cruisers came about 1895, when, it should l»e ol>scrved, 
the improvement of armour by the development of the 
Harvey and subsequently Krupp processes of manu- 
facture enabled more efficient protection to l)C provided 
in this w^ay with a much thinner belt than had jircviously 
been iK)Ssible. The EJsw'i(;k cruiser Esmeralda (second), 
built for the Chilian Government in 1895, was one of the 
first in which the use of side armour was reviA^ed. Slic 
was followed by other vessels of the armoured tyin? built 
by the same finn for the Chilian and Ja]»ancse navies. In 
1898 the C resag class (Fig, 54, Plato XTT.) was begun for 
tho British naA'y, and since this date all (; misers of 10,000 
tons and aboA^e for tho British naAy have l)een provided 
with side armour. 

In tho United States tlic adoption of armour belts of 
the new material for cruisers came somewhat earlier than it 
did in the British navy, tlie Brooklyn (Fig. 55, Plate XII.), 
built in 1895 (see Table VII.), being so protected ; and tlie 
development of the tyjie has been similar to its develoi>- 
ment in Great Britain, tho tendency l>oing to go to larger 
displacements, in order to provide greater protection and 
heavier armaments, with each new class of vessel. Indeed, 
tho first-class armoured cniiser of the present day might 
bo described as a high-si)ced battleship with a light 
primary armament. 

Coming to more detailed descriptions of existing sliijM, 
we find in tho British navy, as might be cxjiected, that 
tlie demand for vessels to meet tlie varied and diverse 
requirements that necessarily arise in a fleet of such 
magnitude has led to the production of a number of 
classes, each adapted to their special duties. They may 
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bo classified as (1) unprotected cruisers; (2) protecteil 
cruisers of first, second, and third classes; and (3) 
armoured cruisers. Unprotected cruisers have neither side 
armour nor other protection against loss of buoyancy fi-om 
injury by shot and shell. Protected cruisers have no side 
or vertical armour, but they have horizontal armour 
decks with strong sloping sides in the vicinity of the 
water, uix)n which coal is carried in minutely divided 
bunker compartments. Armoured cruisers have side or 
vertical armom\ 

Each of these classes includes a number of groups of 
sister ships, but wo shall confine ourselves to a brief 
description of the main features of a representative ship 
in a few of the most imiK)rt{vnt groups comprising each 
of the classes defined above. 

T 1 k 5 protected cruiser of medium displacement atfurds a con- 
veiiieut 8tartixig-l>oint, as it so hap))eiis tliat the latest vessels of 
this type are of about the same disj)lac*cment as the largest lirst- 
class cruisers of tiiirty years before, and a oomiiarisoii of represen- 
tative ships of these classes illustrates the great advances made in 
thirty years in sliips of approximately the same size ; while a 
further comparison of these second-class cruisers (as the vessels 
of nicdiuni displaciement are styled) with the lirst-class protcctotl 
cruisers and the armoured (jniisers of the i)rcseiit day shows the 
growth in size and power of the large.st units of the cruiser tyyo 
during the same ])criod. It slunild, however, be, noted that while 
tlift niost recent sefHmd-class cniiscrs are of such a displacement 
(5600 tons) as to allow of this compirison being made, tlio great 
bulk of the vessels of this class are smaller, particularly those wliieh 
have been in service for some yeai-s. Tlius the Mermy (Fig. 66, 
. Plate XIII.) is an example of a vessel of this class 

Second^ ^vbich has seen considerable service. Begun in ]88I», 

ctvhten principd dimensions arc : length 600 ft., beam 

4050 tuns. 


46 ft., mean draught about 20 ft., and disj>lae.emcnt 
Protection to the vitals of the ship is provided 
foi* by moans of a jiroteetivc de(;k a little above the level ot 


the water-line, 2 to 3 in. in thickness, in combination ujth a 
system of (;oal-stowage in biuikcrs ahmg tin*, water-line, Slie 
«-aiTic8 two 8-iii. and te,u 6-in. H.L. guns and four torpedo tubes. 
Her horso-p)wer is 6000 (forced draught) and speed 17*3 knots, 
and slio carries 750 tons of coal at normal <lraugnt, with capacity 
for 900 tons. The Aatra^a (Fig. 57, Plate XIII.), begun in 1890, 
may be taken as rcj)resenting the average of tlie various modern 
vessels classitied as second-mass cruisers. She is built of steel, 
slu’athed and coppered, is 320 ft. long, 49 ft. 6 in. beam, 21 ft. 6 in. 
mean draught and 4360 tons displacement, and carries two 6-iii. 
<i.F. guns and eight 4 *7-111. Q.F. guns, all on the upper deck and 
protected by shields, together with four torpedo tubes. She is 
]>rotected by a steel deck 1 in. to 2 in. thick, and the engine 
«*Ylinder.s, wliieh project through this de<‘k, arc shielded by 5-in. 
siioping coamings. The coal bunkers in the neighboin’hood of the 
waterdiiic are minutely subdividctl, ami the stowage is arranged so 
as to make full use of the coal protection. Her engines develop 
9000 11. P. (under forced draught) and lier speed is 19*3 knots. 
Her coal stowage is 1000 tons. 

The //macs (Fig. 58, Plato XIV.) r«-presonted in 1902 the lab^st 
type of second-class cruiser added to the Royal Navy. She is 350 
ft. long, 51 ft. beam, 20 ft. 6 in. mean draught, and 5600 tons dis- 
placement. She presents a striking contrast compared with the 
hicomtarU (Fig. 48), built in 1866, of almost the same displactcnient. 
The InconstaJit was fully rigged, and sailed almost as fast as she 
steamed ; while tlio Hermes has no sail, and steams 20 knobs, or 
6 knots faster than did the older vessel. The Inconstant was 
entirely unprotectoil, and (tarried her guns on the broadside, with 
very limited ares of training ; whilst the Heroics has all-round 
lire, the fire ahead and astern is a very large iwrcentago of that 
on the broadside, and her guns all train through large arcs (120 
and above), and are well protected l»y enveloping sliields, and the 
ship herself is protected by a steel deck 1 J to 3 in. thick, besides 
liaving coal protection. The IncmisiaiU^a main armament consists 
of ten 9-in. and six 7-in. M.L. guns ; the Hcrims\ of eleven 6-in. 
(» guns, each firing probably ten rounds to^ one of the 
IneonslanVs 9-in., and with a perforation of wrought iron of about 
one- third as much again. A glance at the pictures of the two shins 
(Figs. 48 and 68) shows a great diffei-ence in aj)i»earanco. The 
line of the topsides of the Inconstant is unbroken from stem to 
stern ; the Hermes has a forecastle forward, and amidships she 
has a largo number of ventilators and funnels ; and the contrast 
extends to all the principal features of the ships. The Heri^s is 
built- of steel, sheathed and coppered. She carries, m addition 
to her cloven 6-in. Q.F. guns, eight W-pdro. Mid «ax 3i.d» 
besides macliiue-guns and two submerged torpedo tubes. She has 


Belleville boilers, developing 10,000 H.P. and giving her a siwcd 
of 20 knots as long as her coal lasts. 

Somewhat similar to the Hemws in external ai»i)oarance, tin* 
four vessels of the Amtgani class (Fig. 59, Plate XlV.) juissess 
certain features of special interest which distingiii.sh them from all 
other second-class cruisers, in which class tliey are usually inelnded. 
They are of 150 tons greater displacement Ilian the Hemirs, are 31) 
ft. shorter, but have 3 ft. 6 in. moi*e beam and 6 in. more draught. 
They are built of steel and are unsheathed, liave Belleville 
boilers, and luigiiios giving 10,000 II, P. and a speed of 10 knots. 
They have an armament of four 6-in. Q.F. guns, three of which 
lire right ahead and one right astcni ; six 4 *7 -in. Q.F. guns, 
throe on each broadside ; eight 12-iKlrs, ; nine smaller guns ; and 
two subinijrged tori»ftdo tubes. All the guns are mf)Uiited on tlio 
iipiier deck in shields. The protective de(*k is of nickel steel, 
and varies from 4 in. to 3 in. in thiekness. The bow is protected 
by a licit of 2-in. nickel steel extending about 40 tt. back from 
the ram, the top of this belt being level with the main deck, 
and the bottom edge slojiing downwards to strengthen the ram. 
Tlic bow spaces are pocked with a water-cxeluding inatiTial, ami 
a coffcnlam formal by two wiitor-tiglii transverse bulkheads about 
3 ft. apart, and extending from keel to main def:k, separates the 
l»ow from the rest of the vesstd. The Arnnjants arc fitted with 
tandem rudders, and the dcadwood at the after end of the sliip 
is cut away, the maiuriivring power being greatly incrensed by 
these moans. The strong bow fire, bow strengthening and pro- 
tection, and great maincuvring power rcinlcr these vessels sjiecially 
adapted for use as rams. 

protected cruisers of greater displacement, or lirst-class 
cruisers, as they are called, maybe divided into four well-marked 
classes ; Blake and BUnhrhn class, JStlfjitr class (Fig. 60, Plate X Y.), 
Bouterful anii Terrible class (Fig. 61, Plate XY.), and the Dindew 
class (Fig. 62, Plate XV.). The Blake and B/rnhcini, begun in 
1888, were amongst the earliest cruisers dcaigned for the 
British navy by Sir William White in his 
of l)i rector of Naval Construction : they arc* of 9000 
tons displacement, 375 ft. long, 65 ft. beam, and 27 ft. draught. 
They carry two 9‘2-in. B.L. ^ms, 011(5 firing directly ali(5ad and 
the other directly astern, prole(;ted by sliields 6 in. thick ; ten 
6-in. Q.F. guns, of which four are on the main (leek, jindeeted 
by casemates of 6 in. comjMmnil armour, and six on tlie upper 
(i( 5 ck in shields ; sixteen 3-iMlrs, ; two Mibm(5rg(*<l and two above- 
wai(ir torptMlo tulsis. Their jirotiuttion consists of a eomi>h5te 
armour deck of steel 3 in. to 6 in. thick, vitli a dornj^ or 
coaming over the toj>s of the ryliiid(*r.s 4 in. to 8 in. thick. Their 
machinery arrangements are sonienhat unusual, consisting ot lour 
indei>endent sets of vertical Iriple-exiiansion engine.s, two on caeb 
shaft, for which sb^am is ]»rovided from six doulde-endi.'d eybn- 
(Iriciil boilers The aggregate miwcr of their ma(diim‘ry is 20,000 
Il.I*. under forced draught, giving them a spited of 21 knots ; 
with oi»en stokeliolds tlndr jiovver is 13,000 H.P., which gives 
the.in a 8pf*ed of 19J knots. They carry 1500 tons of eoal. lln* 
Bdtfar class (Fig. 60), begun in 1889, are vessels of 7350 tons 
displacement, 360 ft. long, 60 ft. beaiii, and *23 ft. 9 in. mean 
draught. Their armaments consist of tno 9*2-in. Q.F. gnus 
and ten fi-iii. Q.F,, di8po.se(l and j»r()1(’eied in the same way 
as the coiTcsponding guns of the Bfnke^ with twenly-lour smaller 
and mae.hinc guns, two subincTged and two uliove-natcr torpedo 



cyliiidrhjal - ^ . • 

developing with forced draiiglit 12,000 I. H. P. and giving a sis-ed 
of 20 knots. They earry 850 tons of (toal at normal draught with 
storage for 1250 tons. Nine vessels of this class httV(* been buill, 



gl«el, sheathed with mtochI and eopperud, are of 1 1,200 Ions dis- 
plaecmcnt, 600 ft. length, 71 ft, beam, ami 27 ft. mean draiighl 
Tlicy are arnuid witli bow and steni 9“2'in. B.L. chasers, ami 
twelve 6-in. Q.F. guns, of which eight are in 6-in. IIarvey]/e«i 
casemates on the main deck and four in similar easiunates mi 
the upiKjr deck. They have also seventeen 12.ndrs. Q.l. guns, 
twelve 4-i»drs., nine machine-guns, and four submergeil tor}»e<io 
tubes. The 9*2-in. guns are protected by a shallow ring ot 
C-in. Harveyized steel, .surmounted by a 6-in. sbidd envelojiing tm* 
gun and crew. The ship herself is protirted by aecjinj.leto d.yk 
at the watt*r-liiic level of Harveyized steel ]>lates 3 in. to » in. 
ill thic.kncss, and by a do. Me lino of coal buiikor.s above iL lln* 
machinery aiTangeinents coiislitiitc . 

Hhirn. They have no Im than forty-cigl.t Hellcvdlo I“"I ^ 
eight boiler-rooms, with two sets o( tr)ple-ex|>ansion ^ 

oupucs, developing 26,000 11.1*. with oirn slok-. I.olds and g vin^ 
the ships a spewl of 22 knots. The laige l»)il<'r ].ower iind the ^rt al 
rise of these shii« enable them to manilain eonlmnoii.slj at si.a a 
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Speed closely approaching tlicir xnaxiniuin. They vAvry as a normal 
supiily 1500 tons of coal, and their bunkers will hold 3000 tons. 

The Diadevi class (Fig. 62) were in 1902 the latest first-class 
protected cruisers added to the British navy. There are eight 
vessels of this class, but in the four last-built vessels, of which the 
SparlidUe one, sonie changes were made. The first vessel of the 
Diadem class was iK'guii in 1895, is of 11,000 tons displacement, 
435 ft. length, 69 ft. beam, 25 ft. 3 in. mean draimhty and is 
built of steel, sheathed and coppered. Her principal armament 
consists entirely of 6 -in. Q.F. guns, of whicli there are sixteen, 
twelve being protected by 5-in. casemates of Harveyized steel, and 
the others disjMisod, two on the forecastle as bow chasers, and 
two on the quarter deesk as stem chasers, all in separate shields. 
She also carries thirteen 12-pdrs., eleven smaller guns, including 
machiuo-guiis, and two subtiior^d torpedo tubes. The protection 
consists of a steel deck, whose monies are 4 in. thick and horizontal 
portions 2^ in. thick, upon which is stowed the 1000 tuns of coal 
which tlic vessel ordinarily carries, the full coal ca|)acity being 
2000 tons. She is nroviuc%i with 30 water-tube boilers of the 
Kellevillo ty|je, and lier machinery develops 16,500 U.P., ^ving 
her a speed of 20*5 knots. All the sliips of the class are similar 
to the Diadem^ excont that in the four SimrtiaUa the casemates 
are 6 in. thick, and tno machinery is of greater ])ower, viz., 18,000 
1.11.P., giving a K|>eed of a quarter of a knot higher. 

Third-class protected cruisers include vessels varying in dis- 
placement from 1500 to 3000 tons. The advances which enable 
Third modem second-class cruisers to com][wirc so favourably 

^ with vessels of the same size built thirty years pre- 

crulmerm enable vessels of even Sfiiallor dis[ilacement 

* to lie provided with the essential features of a cruiser 
to a cousiderablo dogre-c. With a redmdion of disjilatteinent come 
reduction of initial cost and cost of upkeep, a smaller crew, a 
shorter time for building, and tho many advantages attendant 
upon reduced size and draught of water. It has been found 
]M>ssihle to embody in .a ship of about 2000 tons displacement 
many of the most imjiorbint raquirements of a moilern cmisor, 
and a large number of vessels of this class have Won added to 
tho fleet. Amon^ these may be mentioned tlie Durham (Fig. 63, 
Plate XV.), a typical small cruiser, wliich was built in 1889 of steel, 
of 1830 tons displacement; she is 280 ft. long between perpen- 
diculars, 35 ft. oroad, and 12 ft. 8 in. draught of water. As 
originally completerl, this vessel had cylindrical boilers and a 
]].!’. of 4700, giving a sjtecd of 19 knots. In 1898 she and her 
sister, the wore reboilered with water-tube boilers of tho 

Thoriiycroft ty]>e, aiul with tluise a H.P. of 6000 is obtained, 
and tho vessel riiaidies a speed of nearly 20 knots. The protection 
afforded is in the usual form of a ]irotective deck, 1 in. thick 
on the flat, and sloping sharply downwards near tho water-line, 
where the thickness is increased to 2 in. ; and above this deck 
the coal stowage is arranged in subdivided bunkers. .She carries 
an armament of six 4*7-in. (.^.F. guns in shields on tho upjier deck, 
four 3-pilrs., two maehiue-guns, and two above-water toqiedo 
tubes. She carries 140 tons of ccuil in her iioniiul condition, and 
her bunkers will take 250 tons. She has a light fore-and-aft li^. 
The latest tyi»e of third-class cruiser added to the British navy in 
1902 may bo regarded as a devolopnient of the Itarlmm, It is known 
as the Piotieer class, which might be taken to include the Pelorus 
class, the differences between them being small. Of the two classes 
eleven vessels have been built. The Pionrer is 305 ft. long, 36 
ft. 9 in. broad, 13 ft. 6 in. moHii draught, and 2200 tons dis- 
placement. She has water-tube boilei's of the small tube type, 
and engines of 7000 H.P., giving her a sjieed of 20 knots. She 
carries 250 tons of coal at the above displacement, and has stowage 
for 550 tons. She has eight 4 -in. Q.F. guns in shields on the 
upiier deck, eight 3-}xlrs., four machine-guns, and two above- 
water torpedo tubes. Her protection consists of a 2-in. steel dock, 
having sloping sides extending a few feet below the water-line, 
and u]K)U whicli coal is stowed in the usual subdivided bunkers. 

Tlie Impirieim and fV'aripite, built in 1881 from designs by 
Sir Nathaniel Barnaby, may be described as the first armoured 
, - cruisers built for the British navy. The Impirieuse. is 

f Mi ehown in Fig. 52, and the IFarapite is a sister vessel. 

cruiMdra* jjqqq displacement, 815 ft. long, and 

are protected by a mrtial belt amidships of 10-in. compound 
armour over a Jen^n of about 140 ft., with a jirotective deck 
above it IJ in. thick, and transverse bulkheads at the ends of the 
belt 9 in. tiiick, the protective deck from these bulkheads to the 
ends of the fillip being 3 in. thick. They have machinery of 
10,000 H.P. and a siK^ed of lOf knots. They rank in the Navy 
Bist of to-day as first-class armoured cruisers, and cany four 
9*2-in. B.L. guns in sejiarate liarbettes — one forward, one aft, 
and one on each l>eam —besides ten 6-in. guns, twenty-six 
smaller and machine guns, and six torjKHlo tubes. They are 
sheathed and coppered, and are thus able to keen Hie sea for a 
long jieriod without docking. The next vessels of the tyjie were 
tho Orlando class (Fig. 53), commenced in 1885. Seven of these 
were launched in 1886 and 1887* They are much smallor than 
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the Imp^rieusCf being only 5600 tons disjilacemcnt, 300 ft. long, 
56 ft. beam, and 24 ft. 8 in. draught They have a water-line 
belt of compound armour, 10 in. thick and nearly 200 ft long, 
closed in at tlio ends by bulkheads 16 in. thick ; extending over 
tlie top of this, and sloping down forward and aft to tho ends 
of tho sliip, is a deck 2 in. to 3 in. thick. Their armament 
consists of two 9‘2-in. B.L. guns-— one forward and one aft-— instoiwl 
of the four carried in the Imjtirieuae and iranqfUe, but is in other 
ros])oct8 the same as tho armament of the latter ships. They have 
enmnes of 8500 H.P. and a s^iood of over 18 knots, are unsheathed, 
and carry 750 tons of coal, with bunker Semico for 950 tons. 

As already stated, between 1885 and 1898 no annoured cruisers 
wore added to the Britisli fleet. The Cressy class (Fig. 64, Plato 
XII.), commenced in 1898, consists of six vessels of 12,000 tons 
displacement, 440 ft. length, 69 ft. 6 in. beam, and 26 ft. 3 in. 
mean draught. They are built of steel, shcatlied and coppered, 
have a belt of Harveyized steel 11 ft. 6 iu. wide, 230 ft. long, 
and 6 in. thick, with bulkheads 5 in. thick, and 2 in. protei^iivu 
jilatiug on the sides from tho forward bulkhead to the stem. They 
carry two 9*2-in. B.L. guns in barbettes and gim-houses G in. thick, 
mounted on tho middle line forward and aft, twelve 6-iii. l^.F. 
guns in 6-in. casemates, and twcnly-five 12-ndr. and small guns, 
with two submerged torpedo tubes. Tbeir H.P. is 21,000 with 
natural draught, steam bei^ supplied by 30 Belleville boilers, and 
their speed is 21 knots. Tliey carry 800 tons of coal at normal 
draught, with caiiacity for 1600 tons. 

The four vessels of tho Drake class (see Fig. 64, Plato XVI.), 
laid down in 1899, were in 1902 the largest annourod cruisers yet 
begun. They are of 14,100 tons displacement, are 500 ft. long. 
71 ft. beam, and 26 ft. me, an draught. They are unsheathed, aiv 
protected by a Krupp steel 6-in. belt exUmding from barbette 
barbette, and from 6 ft. below water to tlie height of the main 
dock, completed at the after end by a fi-in. bulkhead, and carried 
forward to the bow by 2-in. ])lating e.\tending right up to the 
up|>or deck. There are two ])rotectivo doc'ks, the lower being 3 in. 
to 2 in. iu thickness, unrl the main deck, which is 1 iu. thick. 
Their armament consists of two 9*2-in. B.L. guns iu barbettes ami 
gun-liouses 6 in. thick on the middle line forward and aft, sixteen 
6-in. Q.F. guns in 6-in. casemates, fourteen 12-pdr8., twelve smaller 
and machine guns, and two submerged toiqiedo tubes. Their sjieed 
was superior to anything in tlie British navy nj) to the time of 
their design, being 23 knots.' They have engines of 30,000 H.P., 
tho boilers lieing of the Belleville type. They carry 1250 tons of 
coal, with bunker cayiaeity tor 2500 tons. 

A consideration of the above features will illustrate the difiiculties 
of the classification of modern shijis. The Drake is called an 
armoured cruiser, but she is superior to tlic battlcshijjs JRenoirttf 
Darfleury and Cawpus in armour protection and iu lier secondary 
quick-iiring armament, as w^cll as in sjiced and coal endurance, and 
is some'vvliat infeiior to them only in tlie number, woiglit, and 
]irotection of primary armament. If 10-in. guns were given to 
ibis veasel in lieu of her 9 •2-in., she would probably be called a 
first-class battlosbij), and would be a 23-kiiot battlesliip at that. 
Each successive increase of size has given the battleship more spiHsI 
and the armoured cruiser lu^avier guns and armour, thus tending 
to merge tho two types in one. 

The Mmimonth class are smulb'r and more lightly armed and 
arniourod vessels than their predecessoi s, but not inferior in speed. 
They are of 9800 tons displacement, length 440 ft., beam 66 ft., 
nuuin draught 24 ft. 6 iu. They arc armoured with a belt of 6 in. 
of Krupp steel over the main part of the length, diminishing in 
thickness towards the extremities; they cairy fourteen 6-in. 
Q.F, guns, of which ten are in 4-m. cjisematcs, and the others 
mounted in pairs in turrets and gun-liouses 4 iu. thick, forward and 
aft ; they also carry ten l2-iKirs., eleven small and machine guns, 
and two submerged torjicdo tubes. Their horso-iiower is 22,000, 
giving them a 8|)eod of 23 knots. In six vessels of this class, begun 
in 1901, the jMurs of 6-in guns are replaced by 7*5-in. guns, and 
the thickness of the belt is increased to 6 inches. 

With regard to cruisers of other navies than the British, it may 
1)0 said that tho vessels constructed at Elswick have by their 
suci^ess exercised considerable influence iu the develraxnent of such 
cruisers, as well as of those of the British navy. The EmmraldUt 
of 1883 (Fig. 51, Plate XL), built for the Chilian Government, but 
liought by Ja}iau in 1895, was of 2950 tons displacement, had 6000 
H.P. and 18*8 knots sjieed, was protected by a complete 1-in, steel 
deck, and carried the veiy heavy armament of two 10-iii. B.L. 
guns, six 6-in, Q.F., two 6-pdrs., seven smaller guns, and tlireo 
terpedo tubes. The Piemonte \ (Fig. 65, Plate XVL), built for 
tho Italian navy in 1888, had a dis])lacement of only 2640 
tons, but was of 13,000 H.P. and had a speed of nearly 22^ 
kiio^ She was protected by a steel dock of 3 iu. maximum 
thickness, and earned six 6-in. Q.F., six 4'7-in. Q.F., ton 6-]xlrs., 

' The Drake herself in September 1902 obtained on trial a siieed 
over 24 knota. 
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eleven sriialler otus, and three toii)edo tubes, an armament 'which, speed of lyc knots. She is protected by a steel deck 2i in. 

as ^inted out hy Lord Armstrong, was capable of distdiarging in 4 in. thick, and carries twelve 6-in. B.L. guns (later converted lo 

a given time twice the weight of shot and shell that could be fired Q<K.), seventeen smaller guns, and five torpedo tubes. She has 

by the largest war vesisel then afloat. The Jires^ built in bunker ca|Micity for 1176 tons of coal. The Brooklyn (Fig. 55, Plate. 

1895 for the Argentine Kepublic, is a later examjdo of Klswic-.k XII.), begun in 1893, is of the “armoured” type. She is of 9215 

design. She is 896 ft. in length and of 4800 tons displacement, tons displacement and 400 ft. long, has twin screws and develops 

her machinery developing 13,300 horse-power with oiMjn stokeholds, 16,000 horse-iKiwer with forced draught, giving a speed of 21 

and giving her a speed of 23*2 knots. She is protected by a com- knots. She is protected by a steel belt for two-thirds of her Iciigtli 

plete deck I4 in. to 3 in. thick, and eanios a jwwcrful ariuament 8 ft. broad and 8 in. to 3 in. ibirk, and a complete steel deck 6 

of quiek-firiiig gnus, consisting of two 8-iii., four C-in., six 4*7-iii., in. to 3 in. thick. She curries eight S-iu. I3.L. guns in pairs in 

twenty-two smaller guns, and 
five torpedo tubes. Her normal 
coal sui>p1y is 350 tons, aixl she 
can stow 1000 tons in her 
bunkers. Hather smaller than 
the Buenos Aires^ but of still 
later build (1901), is tlie Chilian 
cruiser Chacabuco (Fig. 66, Plate 
XVI.). She is a characteristic 
Elswick cruiser in design ami 
gcneralappearance, being lieavil\ 
armed, fast, and of moderate 
displacement. Her dimensions 
are; displacement 4.’)00 tons, 
length 360 ft., breadth 46 ft., 
ana draiiglit 18 ft. She carries 
an armament of two 8-iii. Q.F. 



^iis, mounted on the middle 
line forward and aft, and jiro- 
■Uicted by well-armoured gun- 
houses, ten 4‘7-in. Q.F. guns in 
shields on the broadsides, and 
ninotiie.il sinallcr guns, includ- 
ing mtieliine- guns. She is 
jiroteotod by a strong armoured 
deck li]f in", thick on the Hat 
to 4i in. on the sloiies, and by 
the 1000 tons of coal which 
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forms lier normal supjHy. Her 

engines develoj* nearly 16,000 H. P., and her speed i.s 23 knots. 1.5-iii. barbettes — disi>osed one forward, (»iie aft, and one on each 

In tlio matter of armoured cruiseivs also Elswick lias taken a beam — twelve .5-in. Q.F, guns in 4'in. shields, twenty smalhT gun.", 

leading jilacij, the policy which has been so successful in tin* case and five torjiedo tubes. Ibi* normal coal stowage is 900 toihs, and 

of protected cruisers being foIlow<*d with the.se also, witli the .she can stow 1650 tons in Iier t'oal spaces. 

clilfereneo that in the armoured cruisers the main protection bikes In 1902 tliere weni building, or projected, six armoured cnii.siTS 
the form of .side armour insteail of, <»r rather in combi nation with, of the Califomla class (Fig. 68), of ^*3, 700 tons, and Uiree of tiic 

protcelive deck -plating. From wliat has been said jircviousl}' as Ht Louis class (Fig. 60), of 9700 tons. The former are ve-ssels 

to the functions of annoured <*.ruiscrs, it might bo cxiK'cted that the 602 ft. in length 70 ft. beam, and 26 ft. 6 in. draught., have, 

displacements of the.so ships built at Elswick would be greater tban inaehiTie»y developing 23,000 iiidieatcsl horse power, and a 8]»eed 

the ]irotcetcd cruisers, but with those also the eiidoavonr was of 22 knots. ho latter are 424 ft. in leiigtli, 66 ft. beam, and 

to keiqi displacement at the 
minimum. Examples of 
Elswick designs are found in 
the Esmeralda (second), of 
7000 toms, begun in 1895 for 
Chile ; the (flligyins^ of 8600 
tons, begun in 1896 for 11 ic 
same state ; the Asuma aii<l 
Tokiwa, of 9700 tons, begun 
in 1897 for Ja})au ; and the 
Idzumo and lunate, begun 
1899, also for Ja]>an. The 
Idzumo 67, Plate XVII.) 
is 9750 tons displacement — or 
about the same as the Engli.sh 
Monmouths — 400 ft. long, 68 
ft. 6 in. beam, 24 ft. 3 in. 
drauglit. She has 16,000 
11. P. and a speed of 22 
knots ; is protected by a com- 
j)lete belt of Knipp steel 7 in. 
thick, tapering to 3} in. at 
the ends, a 2^-in. steel deck 
with a citadel above it 5 in. 
thick, and carnes an am la- 
ment of four 8-in, Q.F., four- Fie. (K).— rian of St Lmils. 




teen 6-in. Q.F., twelve 12- 

TKlrs., seven smaller, and four torpedo tubes. The 8-in. guns are 
111 ]iairs in 6-in. barbettes and hoods, while the 6-in. f^ins are ten 
in 6-iii. casemates and four in shields. She carries, with bunkers 
full, 1300 tons of coal. Particulars of some further examples of 
Elswick cruisers will bo found in Table VII. 

United SItates.— In the United States navy the projiortioii of 
“ protected ” cruisers is smaller than in the liritlsli navy, as the 
“armoured” ty^ie established itself at an earlier date. The 
Philadelphia, begun in 1888, may be taken as an example of the 
U.S. protected cruiser. She is 4345 tons in displacement and 327 
ft. long, has twin screws and a horse- power of 8800, giving her a 


23 ft, 6 in. draught, with engines of 21,000 indicated horse-power, 
and the same estimated speed, namely, 22 knots. Both classes 
have fourteen 6-in. Q.F. guns, but the larger v(\s.sels liavo in 
addition four 8-in. guns in two 6i-in. turrets, hesides a licavicr 
battery of smaller Q.F. guns. 3'he California class are completely 
lielted with armour having a thickness of 6 in. over half the 
length amidshiiis and SJ in. to the ends, and a battery of 5-in. 
armour enclosing the 6-in. Q.F. guns, and extending to the upper 
deck. The Bt TjOuis elaas have only a water-line belt for about one- 
half the vessel’s length, with a similar battery abo^ it, the wJiolo 
of the armour being 4 in. tliick of Knijqi quality. The Co/yorwia 
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representative of the most recent ty^w of first-class gunboat. Hot 
displacement is 700 tons, or 105 less than the T^hrunh* She is 
180 ft long and has a sjwed of 13i knots is built of steel, sheathed 
and coppered, and carries two 4-iu. tJ.K guns, 4 12-^rs., and 
ten machine-guns. She has water-tube boilers, twin screws, and 
a light fore-and-aft rig. Four of those vessels have been built. 

A number of gun-vessels have been designed for special somces, 
among which may be mentioned the Mosquito and Herald (Fig. 77, 
Plate XVIII.), two stem- wheel steamers for the Zambezi built by 
\r.kaui>a Va'tn.Aur in 1 flon TIiav n.m RO tons flisTtlocfiment and 77 ft 


which forms a separate pontoon, so that tne wiioie vessel <»u oe 
readily taken to pieces for transport and easily put together in the 
water. Built for somewhat similar service but of different design are 
tlu) six shallow-draught river gunboats of the Sandpiper class. Tlicy 
arc. steel twin-screw boats, built in 1897, also by Messrs Yarrow. 
Tliey are 88 tons in displacement, 100 ft long, and 20 ft broad, 
and carry an armament of two 6-i>drs. and four machine-guns. 
Their speed is 9 knots, and they «lraw only 2 ft. of water, their 
screws working in arched tunnels, the summits of which are above 
the water-level outside. These arches always remain full of water, 
and servo the double purpose of enabling sufliciontly large screws 
to bo fitted for the c-conoinical j)ropulsion of the vessel without 
increasing the draught, and of protecting them from damage. 
Two of these boats have been in service on the Niger, two in South 
Africa, and two on the Chinese station. In appearaiKJe they are 
somewhat similar to the Mosquito. The Woodcock and Woodlark 
am larger vessels of the saim^ type, designed for service on the 
rapid and shallow rivers of China. They were huilt by Messrs 
Thoriiyeroft in 1897, are 120 ions in dis- 
placcnieiit, 145 ft. long, 23 ft. beam, and 
2 ft. draught of water. 'Phey liaA'c twiii- 
s<!rews, also carried in arched tiiiinols, and 
their si»eeil is 15 knots. They carry the 
same arinamcnt as the Sandpiper (jlass. 

Ill 1002 the two latest examiiles of this 
tyiM* of vessel built for the British navy, 
the Teal and Moorhen, designed for service 
ill China, wore also constructed in sections, 
hut are considerably larger than cither tlu 

Mosquito nr the Woodex>ck, ^ ' * 

tons (lisplacemoiit. They — — 

vc,ss(*ls, the propellers being in tunnels, as 
iu the Woodcock, and their s]»cc(i is over 
13 knots. Their furnaces will burn wood. 

They carry two O-ixlrs. ami four machine- 
guns. 

Figs. 78 and 79 (Plato XVIII.) slum 
a light-draught gunboat of tin* SiiUau 
cl iss, of which several have been built for 
service (m the Nile. She has a displac**- 
niciit of 140 tons, a length of 143 ft., a 
Is'aiii of 24 ft. 6 in., a draught of only 
2 ft., and a speed of 12 knots. Her ama- 
iiiciit consists of one 12-iKir., one howitzer, 
and four Maxims, and she is protected by 
a .',-in. bullet-proof breastwork. 

“other CVmnUrirts. —Tlic gunboats of other navies arc generally 
similar to those described above. Fig. 80 (Plate XIX.), which 
represents the lota, is typical td eleven twin-screw gunboats built 
at Klswick for the Chinese Government between the years 18^6 
and 1881, and named after letters of the Greek ali»hahct, but 
afterwards given Chinese names. They were of 440 tons displace- 
ment and 126 ft. long, and had a siwcd of 10| knots ; they earned 
one 11 -in. 35-toii gun forward and two 12-iKlrs. aft. The 35-toii 
gun could only bo trained by moving the boat, but it could bo 
loiideil and elevated by hydraulic }K)wer. The and 

Qofriuuiah (Fig. 81, Plate XIX.) were built at Elswick m 1884 for 

. . V ^ rn IkoirA ii Wiov^icinnTiinTir. m .inif 


and greater diversity than in any other tyj^e of war vessel now 
oxistmg. The first small high-soecd boat we have any record of 
is the Miranda, built by Messrs Thomyeroft early in 1872. She 
was 45 ft. in length, 6i ft. beam, and 2]^ ft. draught, and attained 
a speed of 16-4 knots with a single screw, the ongmo xomdo 
running at 866 revolutions per minuto and indicating ermft* 

58 H.P. The results obtained with her attracted 
much attention, and the following year Messrs Thomyeroft 
launched for the Norwegian Government a somewliat larger i)oat, 
armed with a spar torpedo, which attained a speed of 16 ^ots. 
The first lorpeilo-boat for tlie British navy was built by Messrs 
Thomyciroft four years later ; she was called the Lightning, was 
75 ft. in length and 34 tons displacement, had engines giving 
nearly 600 H.P., and obtained a speed of 19 knots. She was 
armed with a single torpedo tube. The boats which followed 
varied somewhat as regards size and speed, but on the whole 
pursued the usual course of growing larger and more pcjwerful with 
each new design. By 1885 the length had gone up to 160 feet, 
the displacement to 125 tons, and the speed to 20 knots, uhis 
last was not the highest that hod been obtained, some of tlio 
earlier and smaller boats having reached 21^ knots ; but the boats 
of 1886 carriwl a heavier armament, consisting of six S-pdrs. and 
three tori)odo tubes, and were more sorvicoablo and seaworthy 
craft. 

The tori)odo-boat thus established was primarily a weapon of 
offence, the only two elements of a protective nature in ils design 
being those of small size and high speed ; but even these were 
also necessary for ]>ur])osc8 of offence. The deadly nature of their 
attack and the difficulty of meeting it in the ship allacked, led to 
the construction of special vessels intended, among other duties, to 
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8c.rcws ana a siKJcd under liteiim of 10 knots. Th^y — — 

8-in. B.L. gun forward, which was mounted behind a hre^work 
and had a considerable arc of training ; one C-iii. gnu, which vras 
iiiounte<l aft ; and three machino-guns. The was a more 

Imiwrtanl f-raft Built for tlie Govemment of Sontti Australia 
ill 1884 sho was 920 tons in displacement and 180 ft long, hart 
twin smws and a speed of 14 knots under sixain. She earned 
8!in UL. gun forward, mounted as in the Pofnmrtft, five 
Tin. 4-lon gnn^ and five Gatlings. The Br^Uian twin-screw 
Siuiboat nndmCen, built in 1892, ot steel sheath^ wth teak 
«, a coppered, was only Ifi.-l ft long aiid 800 tons displacement, 
lint attained a speed of J4'ri knots. She hud an armament of 
fow “ thrao 0-,Klrs.. and four machine-guns, and 

i:arried a considerable spread of canvas. 

7ii ttirpcdo gunboats and toriicdo craft generally, isi-ssibly the 
last thirty yo^ of the 19th century showed more ilevelopment 


Fio. 78^Plaii of Nile gunboat Sultan. 

meet and destroy lliem. The French Simht (1885) was one of the 
earliest of these : and the Rataemoke and three sis^r vessels, the 
first of the English torpedo gunboats, came closely a^ her. i ne 
HaUhsmke (Fig. 82, Plate XIX.) Wiis «> 

tons displaccniciit, and had a sjsied of 19i khots. Sho eo 
more powerful armament tliiin the torpedo^oats, namely, on 
4-in. g{m, si.x 3-i.drs., and 4 torpeh. tubes. She w^ ”1 

1888 by the tSharpAoctar, with ten sister voswls, whieh irtilj 

larger and more heavily armed. 2^ vr a 

toils displacement, had engines devolopng 8500 H.P., 
speed of 19 knots, and carried two 4v-in. Q.F. guns, four 3 
and two torjwdo tubes. Fig. 83 (Plate XIX.) shows “V‘‘ ? 

I class, the A'amitotto, built at Elswiek for 

I watas. The Niger (Fig. 84, Plato XX.) class of 1892, whiel 

1 included eleven vessels, were re|Miats of the 

' that they carriwl an additional teriKslo tuljo and tj*''®'' "TiJ ,, ' ' 
guns, with certain hull additions and more durable max hin y, 
the displacement being increased by these causes to 810 Icuis 
and the speed lioing redncwl by a quarter of a ku . n,‘.,w 

fourth series of this class of ves.se.1 wm ho^n, 
class, and considerably larger than the -n p 

and of 1070 tons displacement. They arc . f 3600 I.B.l ., 
a siiocd of 18i kiicta, and cany an arroanicut ®f f ® * y"f J,.;; 
guk four O-idrs., -ith- b-njrfo 
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gunboat class the elements of strength and seaworthiness are 
developed at the expense of speed, and they combine in themselves 
some of the functions of the torpedo-boat with inany^ of tlie nu^t 
important features of the small cruiser. The successive increases 
of displacement arc very largely due to additions to the hall, giidng 
greater habitability and trustworthiness for continuous work at 
sea. It will bo noticed that the 8]ieed shows a continuous falling 
off; but tiie Sharpshooter class and subsequent vessels arc being 
refitted with wutor-tubo boiloi-s in lieu of the loi^omotive boilers 
originally iitted, and some of them arc in addition being re-ongined, 
wdth the result that a speed of 21 knots is now obtained ; this, in 
the Quinary weather met with at 8c>a, would probably enable them 
to overtake craft of lighter tyjHJS possessed of considerably greater 
smooth-water speofls. 

Torpedo-Boat Destroyers were primarily, as their name implies, 
intended to meet and destroy torpmlo-boats, their larger size, greater 
coal caTMutity, heavier armament, and higher speed enabling them to 
overtake such lioats before Uiey could complete their attok ; but 
it soon Itecame evident that these additional powers also enabled 
the destroyer to Y>orform the duties of the torjuKlo-boat more 
efficiently than the boat herself, and wdth the advent of the 
destroyer the production of the smaller boat declined. At the 
present time it is doubtful whether the offensive iK)wer of the 
destroyer, regarded as a torpedo-boat for use against an enemy’s 
fleet or iwrts, is not of more importance than her protective power 
to the fleet or port to which she is attached. 

The pioneers of this tyi»e of vessel were the Dariug^ Decoy, 


Havock, and Hornet, the constmetiou of which was entend ujion 
in July 1892, the two first-named at Messrs Thomycrofts and the 
other two at Messrs YaiTOWs. They wei*c thus contemporary with 
the Dryads, the last of the torpedo gunboats. The Daring and 
Decoy were 186 ft. long, 19 ft. broad, 6i ft. moan draught, and 
266 tons di^lacement, liod 4200 H.P., and i*cached a speed of 
27 knots. Tliey wore armed with one 12-pdr., three 6-pdr. Q.F. 
guns, and three torpedo tul)e8. The Havoek and Hornet were some- 
what smaller, being 6 ft. shorter, 6 in. less beam, and 25 tons less 
displacement, and they carried the same armament. The Hmock 
develop 8000 11. P. and had a speed of 26 knots ; the Honiet, 
8800 H.P, and 27 knots. The success of these four vessels was 
followed with great interest, and in the following year (1893) six 
others wore begun, three of 26 knots speed and three of 27 knots ; 
but tbe size went up to a displacement ol 260 to 290 tons, and a length 
of 190 to 200 ft., while the jwwer ranged between 3000 and 4400 H.P. 
A much greater number of destroyers (82 in all), nearly the whole 
of which w’cre of 27 knots speeil, were laid down in 1894. The 
sizes of these boats varied cousiderably, the displacement ranging 
from 265 to 295 tons and the length from 190 to 208 ft., while 
the power varied between 3600 and 4500 II. P. The succeeding 
year (1896) saw a great advance in size, iwwer, and speed, thirteen 
destroyers being laid down, for each of which the contract .speed 
w'as 30 knots. The displacement varied from 800 to 360 tons, the 
lengths from 208 to 216 fk., and the tK>wer from 5700 to 6200 H.P. 
Since 1895 these 30-knot destroyers have l)een built in consideralfie 
numbers ; and although in 1896 an attempt wob made to ri iilise 



even greater speeds than this, it w^as found that the power and 
c.ost necessary for the addition of a few knots were di8proiK)rtionatc 
to the value of the results obtained, and the attempt has not been 
followed by any general increa.se of speed above 30 to 31 knots. 
The general a]>pearance of a typical modem destroyer is shown 
by Fig. 86 (Plate XX.), which represents the Albatross at full speed. 
She was built in 1896 at Messrs Thomycrofts’ works, is 226 ft. 
long, 21 i ft. broad, 7i ft. mean draught, and about 3S0 tons dis- 
placement. Her I. H.P. is 7600, and she has a speed of 31 J knots, 
which makes her the fastest destroyer at present in the British 
navy. She carries one 12-|)dr., five 6-pdrB., and two torjiodo 
tubes. 

Particulars of some other destroyers wdll be found in Tabic VIIL, 
which also gives particulars of many other British and foreign 
torpedo vessels of various tvpes w'hich have been built between the 
time of the Miranda and that of the Cdtyra, somo of which arc not 
described in the text 

Turbins Steamers. — While, how’cver, the attempt to obtain 
speeds greater than 31 knots from torpedo-boat destroyers by 
tne exp^ient of putting into them the li^itest and most ]K)worful 
boilers and reciprocating engines has not been completely success- 
ful, considerabljr greater speeds have been actually obtained by the 
adoption of turbine machineiy. Kx))erience with the marine steam 
turbines, the invention of the Hon. C. A. Parsons, dates only from 
the time of the TurUnia (Fig. 87, Plate XXL), which made her 
successful trials in 1898 after much investigation and preliminary 
work on the part of the inventor. This boat had a lengtli of 


100 ft., a breadth of 9 ft., n draught amidships of 3 ft., and a 
displacement of 44 J tons, and she attained a .speed of 341 knots 
witn 2200 revolutions per minute and an estimated H.P. of 2300. 
The turbine machinery consisted of three separate turbines directly 
eouplod to three screw shafts and working in series, one turbine 
being high jiressure, one intermediate, and one low' pressure. 
Kach screw shaft carried three propellers, tin* total number of 
propellers thus being nine ; the wreiglit of main engines w'as ap- 
proximately 8 tons 13 cw't., and the total weight of machinery 
and boiler, screws and shafting, tanks, &c., 22 tons. The boilers 
are of the water- tube tyjn*, with a working pressure of 226 lb per 
.square inch. 

The Turhima was followed by tbe Cobra (Fig. 88) and Viper 
lori)odo-boat destroyers, w'hich had a length of 210 ft., a })readth 
of 21 ft., and a mean draught of 6 ft. 9 in. The machinery of 
these boats consisted of two sots, one on each side of the ship ; 
each set had two expansions and drove two shafts (making four 
shafts in all), and the outer shaft on each side was driven by a 
high-pressure turbine, from which the steam passed to a low-prcssun? 
turbine on the inner shaft and thence to the condenser ; on the 
inner shaft also was a small turbine, added for going astern, the 
steam turbine not lieing adapted for reversal. Steam was supplied 
hy water- tube boilers of the express type. These vessels attained 
a sjwed of upwanls of 84 knots, the revolutions of the engines 
^proaching 1200 and the power being estimated at about 12,000 
H.Pi At tbe time of thoir completion these wore the fastei^t 
vessels of any tyi>c afloat, but both were unfortunately lost at sea. 
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tliO Viper aftor a very Bhort period' of service beixig rim uiion 
the Rcnouquet Rock in the Channel Wands, and tlieC'oftm beiiiff 
lost at sea on her first voyage from the contractor's works. 

While the idea of the torpedo-boat desti-oyer originated in Great 
Britain, and the first boats of the typo were built for the British 
navy, foreign Powera were not slow in availing themselves of tlie 
results obtained, and large numbers of torpedo-boat destroyers have 
been added to w fleets of foreign navies, the l>oats built by Mossi-s ^ 
Schiehau of Germany, and Normand of France having espcially 
achieved success in the attainment of high speeds on trial, wtiile the 
boats of^t^ BainJbridge class, built for the U.S. navy by Ncvifie 
and ISfevyflf gtiladelnliia, William R. Trigg and Co., Richmond, 
Va., the Union Iron Works of San Francisco, and other American 
finns, are among Ae largest, fastest, and most seaworthy of the class 
afloat,, Fig. 89 (Plate XXI.) shows the general appearance of these 
^ vessels ; they are 245 ft. long, 23 ft. 7 in. wide, oraw 6 ft. fi in. of 
water, and have a displacement of 420 tons. Their s<‘a-g<iing sxteed 
is 29 knots, and their armament consists of two 18-in. tor|>cdo tubes, 
two 8-pdr. Q.F. guns, and five fi-pdrs. The .1 aj»ane8(^ navy possesses 
ill the Niji class (Fig. 90, Plate aXI.) a iiuinher of very fast and sea- 
worthy destroyers. They are of approximately the same- dimensions 
as the most recent British vessels of this tyj)e, were built by Messrs 
Yarrow, and obtained on trial speeds in excess of 31 knots. 


I P 573 

Table IX. shows warships oflTective, building, or projected for 
the priiici^ial navies of the world. This table shows there are 
now imilt or projected 1346 torwdo-boats, having an average dis- 
placement of 76 tons, of w'hich Franco owns 317, Russia 188, Italy 
151, Germany 121, Great Britain coming fifth with 107, and of 
these 107 only four have been aiidod since 1885. Further reference 
to fliia table shows that Greiit Britain takes the lead with torpedo- 
boat destroyers and torpodu gunboats in a very marked manner. 

Subnmrine Boats, 

Hiiice alK)iit 1880 luucli attention lias been paid by 
several of tlio naval Powers to the develojiment of the 
aubiuarinc boat. The ITnited States and France, in 
particular, have given sfiecia] encouragement to workers 
in this direction ; and this encouragement, combined with 
the fascination whicli the subject has for many minds, has 
led to the construction of a number of boats and to many 
exjicriments. 

The history of the subject goes back at least 300 years, 
but tlui first undoubteil suc<-ess wfith a submarine vessel 
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was achieved by Bushnell in America in 1775. His boat 
was manoeuvred to the full extent contemplated in h^^ 
design, and the one attempt made, as described below, to 
put her to practical use and sink the enemy’s sliip would 
have brought about this result if the operator liad had 
more thought or more daring. It was worked by one man, 
for whom it provided just sufficient room; its general 
appearance, according to Bushnell’s owm description, bore 
some resemblance to two upper tortoise shells of ecpial size 
joined together, the entrance to the vessel being represented 
by the openings in the swellings of the shells at the animal’s 
head ; the body of the vessel W'as (3onstructed of wood. 
The operations on board were entirely manual. By an oar 
in form of a screw with its spindle passing through the top 
the boat was sunk or raised, by another oar at the after 
end it was propelled ; a rudder was used for guidance, and 
in some cases for propulsion, valves admitted water 'when 
submergence was required; and hand pumi)s discharged 
this water when it was desired to come to tlie surface, and 
a detachable weight of 200 lb was also supplied for 
emergency use. The air in the boat w’as capable of su|)- 
porting the operator for thirty minutc^s ; and as soon as he 
brought the boat to the surfticc, two air pi^Kis, for discharge 
of foul and supply of fresh air, opened automatically. A 
compass, a pressure-gauge, and a sounding-line and lead 
were among the fittings. Behind the vessel was a large 
magazine containing 150 Ib of powder, and a time-control 
for exploding it. From the magazine was led a rope to a 
wood screw' at the fore part of the crown of the boat, and 
this screw, being worked from within, could be driven into 
the object to be destroyed in such a manner as to keep the 
magazine required for the explosion in yiosition after it had 
been detached from the boat. During the War of ludc- 
pendeuce the boat was submerged beneath the British 
warship Ear/le, and- the oiKjrator attempted to attach the 
wood screw to her Ixittom planking: in tills he %iled, 
apparently 8im])ly because he did not let go his detachable 
weight and so get enough upward pressure to drive the 
screw into the plank. The magazine was released and 
exploded an hour afterwards, but at some distance from its 
intended position. 

The problem of submarine navigation rc^ceived the 
practical attention of Fulton during the time that he was 
making his experiments upon steam propulsion, and even 
at an earlier {jcriod, lie constructed two submarine boats 
in France, and one in America. One of the former, the 
Nautihis^ was built with the direct encouragement of 
Napoleon in 1801. It was supplied with compressed air 
for respiration, and with it Fulton conducted a series of 
experiments under the direction of a commission of naval 
officers. He descended to a depth of 25 ft., and remained 
under water for fully four hours, placing below a vessel 
provided for the purpose a torjiedo by which it w’as blowm 
into fragments. As -with his steam engine, so too with 
his submarine boats, the report of the commission charged 
w'ith investigation was so unfavourable that Fulton was 
much discouraged, and though he afterwards continued 
his labours in this direction, the results acliieved by him 
were practically lost Fulton’s boat, like Buslineirs, was 
propelled by manual power, two horizontal screws being 
employed for propulsion, and two vertical screws for 
descending and ascending : it was built of w'ood with iron 
ribs, and was sheathed with copper. 

The substitution of mechanical for hand power came 
later, and one of the first mechanically driven boats was 
the Plongewr^ built in France in 1863 from the designs of 
Charles Brun. This boat had a length of 146 ft. and a 
diameter of 12 ft, and was propelled by an 80-hor8e-power 
compressed air engine. During the American Civil War 
in 1864, however, a hand-worked submarine boat 50 ft 
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long was employed by the (Confederates. Manned by a 
crew of nine men, she successfully attacked the Federal 
shij) Haumtonicy and sank her by means of a spar tor])odo, 
but in so doing was herself sunk. It is claimed that tlui 
loss of the boat w'as due to faulty handling, and not to 
inherent defect. Against the protest of her builder, she 
was immersed only to the hatch coaming ; and the cover 
being left ojx^n, she was swamped and sunk by the w'ave 
thrown up by the explosion. It is said that tliis is the 
only submarine boat in connexion with W'hich tliere is 
authentic record of loss of life ; with her no less than tlircxj 
crews were drowmed, in addition to tlio crew engaged on 
her last fatal cxjieditioii, so that she was the cause of tlie 
loss of thirty-six lives. 

About the same time another hand-worked submarine, 
called the Intelligent W/utlcy 26 ft. itt length and 9 ft. in 
diamotiir, attracted some attention in America. An officer, 
with two other fiersons, dived wdth her in water about 1(5 
ft. deep ; the ofticer, in diver’s drciss, left the boat through a 
manhole in the bottom, placed a ioriicdo under a scow, aiul 
blew the latter to piect^s. 

In 1875 Mr J. F. Holland j)roduced his first plan for a 
submarine vessel, and in 1877 he constructed a small 
experimcmtal boat, which embodied features now 
accepted as essentials in American design. His 
plan ensured that when, for the purpose of diving, 
water was admitted into compartments of limited size, tlie 
total weight of the boat and its contents should still be a 
little less than the total buoyancy. Immersion was inain- 
biined by the action of horizontal mdders, which gaMj a 
downw'ard tendency so long as ilic boat had any forwarcl 
motion, and there alw'ays remaiiKjd enough surplus buoy- 
ancy to bring the boat to tlie surfa(*ii on thostoiipage of her 
pnqH^lling machinery. Any w'oiglit consumed on board 
was automatically conijicnsated for by admission of water, 
so that the total weight remained fixed and constent ; while 
the confinement of the w'ater to small compartments further 
secured a fixed centre of gravity. Tlio securing of these 
(jualities o'* fixed weight and fixed centre of gravity is 
assential, and the want of them has been the cause of 
failure in many other designs. With the necessarily slight 
longitudinal stability possessed by a submarine boat, any 
change of etmtro of gravity in ilic fore-and-aft direction lias 
a notable effect on tlie angle of trim ; and such a change 
may readily occur, for instance, from tlie surging of water 
in a large ballast-tank not comjilete.ly full. An uninten- 
tional alteration of trim when the submarine boat is U'ing 
propelled involves si?veral possible dangers : in i*xir('mc‘ 
eases the crew or some of the fittings may be thrown out 
of ])Osition, but in any case the jiath of the submarine is 
altered, and may tend either to too great imiiiersion on tlie 
one hand, or to breaking tlie surface of tlie water on the 
other. From the risk of these dangers it is claimed by Mr 
Holland that his design is free. The first of liis boats now 
under discussion W'as steered down and u[> inclines by lier 
horizontal rudders, and motive-power was obtained from a 
|)otroleum engine. Tlio tests to wliich she was subjected 
showed that inefficiency of the engine, difficulty of vision, 
and trouble wfith the compass tended to destroy the boat’s 
usefulness. 

In 1883 Mr Nordenfelt, famous as an inventor in many 
directions, and especially associated witli the gun wliirli 
bears his name, built a submarine boat at Stock- 
holm. She had a length of 64 ft., a iiiaiu 
diameter of 9 ft., and a disiilaceinent of 60 tons ; 
she was proj.)elled by a corniKmiid surface-condens- 
ing engine indicating 100 II.P., and on a measured mile 
trial, not being submerged, attained a sjx'cd of 9 knots. 
Steam was suiiplied by an ordinary marine return-tube 
boiler, w'orked under forced draught, which could bt‘ fiied 
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as long as the boat was at the surface. Storage of steam 
was effected at the surface, and the steam thus stored 
was used to drive tlie engine in the submerged con- 
dition. To store sufficient steam two large ta^ reser- 
voirs or cisterns were connected with the boiler, and 
the contents of boiler and tanks (8 tons of water in all) 
w(TC raised to a temperature corresponding to 150 11) 
pressure. Tn preparing for submergence the firing of the 
i^iiler was stopped, and the steam given off by the heated 
water in l)oiler and tiuiks sufficed to pro|X)l the boat for a 
period. The smoke was driven out through two channels, 
which passed round the hull and pointed astern. Tlie 
material of the hull was mild steel, the frames being 3 in. 
by 3 in. by g- in., and the plating ^ in. to in. in thickness ; 
the depth to which she could safely descend was about 
50 ft. When ballastc*d ready for a submerged trip, this 
boat showed only a very small dome for observation above 
the level of the water, the reserve buoyancy represented by 
this dome being but 1 cw’t. To overcome this reserve two 
]»roi)ollers working on vertical shafts were fitted in s|)onsons, 
one on each side of the boat, nearly amidships. These 
j»!*opellers were drivt‘n by a G-horse-iiower engine, and 
drc'.w the boat under water to tlie desired depth ; an auto- 
matic contrivance, set in motion by the water pressure 
outside the boat, closing the throttle- valve wdien the safety 
limit of depth was approached. On coming to rest, the 
n^Hcrve buoyancy brought the boat again to the surface. 
When propelled by the main engines in the submerged 
cfnidition, the boat was kept horizontal by means of tw^o 
l»ow rudders o]K5rated bv a i)Jumb wtiight. The (tcw con- 
sisted of three men only, this small number rendering 
unnecessary tlie employment of artificial means of main- 
taining a pure atmosphere. Tlie scheme of attack vras to 
iipproach the hostile shi[) running at the surface until tlie 
danger of discovery was imminent, then to descend to the 
“ awash ” condition with only the dome aliove water, and 
finally to go Mow the surface and advance to striking 
distance entirely submerged, rising if necessary once or 
twice to allow the direction to ]>e adjusted by oljscrvations 
made from the dome “aw'asli.” The weajKin of ofteuce 
employiMl was a Whitehead torjiedo, carried outside on the 
bow and discharged mechanically. Two or three larger 
boats Avere subse»|uently built from Mr Nordcnfelt^s 
designs ; they all involved the same i)rinci])les, but were in 
some details made more etficiimt botli for attack and 
<lefenee. 

The three main iioints insisted u])on by the inventor 
were; (1) tliat his method of storing energy gave him a 
resoTvoir which w'as not liable to get out of order, could 
readily bo repaired if necessary, and reepured for its 
manipulation no knowledge lioyoiid that jiossessed by an 
ordinaiy engineer ; (2) that for submergence he relied on 
mechanical means eiisily controlled, adding, as a criticism 
ui)on the altoniative method of descending by steering 
downwards, “I need only jioint out the great risk of 
allowing an object 100 ft. long and of groat weight to pro- 
ceed in the downward direction even at a small angle, as 
the impetus gained would very easily carry it beyond a 
safe depth so quickly that they might not have time to 
chock it”; (3) that the bow rudders always secured a 
liorizontal position wlicn the boat was running submerged, 
which position he had found to l )0 a siiie gud non for a 
submarine boat. 

In rt'sixinso to an invitation for ])roposals for sulv 
iiiarines, made by the U.8. Government in 1887, designs 
by Holland and Nordenfelt were submitted. After much 
consideration the proj)Osals of the former designer were 
ac!ccpted, and fonued the basis of the eight boats that 
were built or building in the TTnitod States in 1902. 
From what has been already stated, the criticism of 
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Admiral Hichboru (Chief Constructor of the U.S. ] 
i^irill be understood when he characterizes Hoi 
method as a “steering-under” or “diving” device 
Nordenfolt’s as a “down-haul” or “sinking” d 
These two methods of obtaining submergence have 
their sworn advocates, who approve of the one an< 
approve of the other. 

The largest boat of Mr Holland’s design is the FI, 
which, although authorized in 1893, was not comp] 
1902, a change in the surface motive-power from stci 
gas having l^en found advisable. This boat has a 
of 85 ft., diameter 11^ ft., light displacement 154 
and load displacement 168 tons; she is of sui 
strength for a submergence of 75 ft., and when i 
submerged has a margin of buoyancy of J ton. In 
tion to her horizontal rudders for diving, she ha 
down-haul screws, fitted in opposition to Mr Ho 
recommendations ; she may therefore bo said to be ; 
bination, for diving purposes, of botli the Hollan 
the Nordenfelt designs. The Flunger^s main cngii 
used for propulsion when she is navigated at the f 
of the water. As originally designed, they were 
expansion steam engines, driving triple screws, bu 
since l>een altered, as we have indicated above, to g 
enginos driving a single screw. These engines ai 
used for charging electric accumulators, from whicl 
motivo-i)owor can 1x5 obtained when the lioat i 
merged. Tlio current for charging the accumuls 
obtained from a dynamo of 70 H.r., which can 
be run in the awash condition, and the accumiilato 
kept fully charged. In the awash condition, w'l: 
boat is otherwise air and water tight, communics 
kept up with tlic outer air by means of ducts 
smoke-pijx), the former bringing in air for combusti 
respiration, and the latter canying off deleterio 
ducts of all kinds. For submergence special fitti 
ustMl to close these ducts and pi|ie8, and to st 
gasoline generator. The main engine is then no 
available, and for propulsion jxjwer is drawn ft 
accumulators, the dynamo thus becoming a moto” 
derives current from the accumulators, and itselJ 
the screw-shaft. As was the case with Mr Holland’ 
boats, great attention is given to automatic coi 
weights, and water-ballast is admitted to conipen, 
any change, such as would Ix^ iiroduccd by the d 
of a torjiedo. With her original machinery the . 
'was to Iiave had a surface 8])ced of 15 knots ; 
ticijiatcd sjxjed awasli or submerged is iioav 8 kiif 
assist in determining the boat’s direction a 
is ordinarily provided, but for correcting this Mr 
prefers trusting to observations made during oc 
rises to the surface; for this purpose the boat 
vided with a conning tow^er 4 ft. high, protect 
4-in. steel. The Flnnger is armed with Whiteli 
jHidoes, and has two tubes for discharging them. 

The Holland^ a smaller Ixiat, having a length < 

59 ft., though begun after the Plunger, has 
been completed, and is now the property of t 
Government. The official report of this vessel 
“she has shown herself cai)a])le of such perfect 
ill the vertical plane that she may be kept whilsi 
within a few inches of any desired depth, and 
may be brought to the surface and submerge 
in a very short time.” A good idea of the 
form of the Holland may be obtained fre 
91, 92, 93, and 94 (Plato XXII.), the last 
which represent this vessel when undergoing tria 
licr driving qualities. 

Tlie latest Holland design is shown in Fig. 95, which 
tlie design of the Adder and five other submarines, lei 
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4 in., diameter 11 ft. 9 in. ; dieplacement for eurface running 104 70 H.F. for 4 hours ; and these batteries are charged bv the 

tons; submerged displacement 120 tons. The main features of main engine in a manner similar to that already described for 

this class of boat are the same as have been described above for the Hullmvd, The requisite air supply is obtained when the vessel 

the Plunger^ and are in essentials identical with the first five boats is at the surface, and is stored under a pressure of 2000 lb by a 

under construction for the British navy. The shell-plating is ])ump driven by gearing off the main engine or main motor. Air 

in. in thickness, and the frames 3^ in. by 8 in., with a spacing at a nressure of 60 lb is used for the expulsion of tor^oes, 

of 18 in. The main machinery is a four-cylinder single-acting and the same agent, at various degrees of pressure, works the 

balanced Otto gasoline engine, which at 360 revolutions will trimming and ballast tanks and some parts of the machinery ; 

develop 160 H.P. and give the boat a speed of about 8 knots. while the exhaust air from the latter subsei’ves the pur{io8o of 

For propulsion in the submerged condition an electric motor is ventilation. The vessel is fitted with steam and hand steering gear, 

used, working at 800 revolutions, and giving a smed of 7 knots, and there are automatic devices for securing a constant depth during 

a single left-handed propeller being employed. The current for submergence. Five Whitehead torpedoes 45 cm. (about 18 in.) 

the motor is provided by storage lotteries caiuiblc of supplying in diameter and 11 ft. 8 in. long are provided, and there is 



Fio, 95.— Flan of the U.S. Addtr (reproduced by permission of Admiral Hichbom). A, storage batteries ; B, gas-engine ; C, dynamo and motor ; D, water-tight 
compartments ; K, main ballast tanks ; F, air-flasks ; O, gasoline tank ; U, expulsion tube. 


one expulsion tube placed forward about 2 ft. below the light | 
water-line. I 

The Frencli submarine boat Plangeur has already been described. 

A further advance in this direction was made in 1881, when a 
OoubBi «'i^™arine was completed by M. Goubot at Paris 

rnyMiem, insjicction of this vessel led to an order for the 

mechanism of a number of lioats from this engineer for 
the Russian Government, and several sets were built and delivered 
early in 1883. The length of the boat constnictod by M. Goulxst in 
1885 was 16 ft. 6 in. ; it had an oval section 6 ft. 9 in. in depth and 
8 ft. 8 in. in breadth, and tapered to a point at each end. A longi- 
tudinal section of the boat is represented by Fig. 96. The main j 
}K)rtion of the hull was of bronze, cast in one piece, and at the ^ 

centre of its length it was sur- ^ - 

mounted by a largo dome having 

seven glazed oiKsiiings. There was . 

just sufficient room for an officer ‘ Toroedo 

and a man seated back to back 

within it, their eyes in this posi- 

tion being level with the glass 
windows of the dome. All valves 
and other niochanism requiring ^ 

regulation W’cre brought within U 

reach of these occupants, so that 4 

no movoniont on tneir pirt was ^ \fir I rT p; 

required which might affect the ^ 
trim ; a reservoir of conijircssed air 
siip]ilied the means of respiration, 
and an air-juiinp removed the 
vitiated atmosphere. The motive- 
power was furnished by accumula- 
tors, the electric energy stored 
therein driving a screw projHjllor 
by means of a motor. No means ^ 
was ])rovided on board of recharg- \ \_ 

ing these accumulators when ex- «ffl M M — ’Pft | 

hausted. Submorsiou was effected l_J^r 

by admitting vrater into tanks ^ J 

divided by^ transverse bulkheads at 

sufficient intervals to prevent the 

surging of the water in the fore and 

aft direction. A pump exjiellcd this 

water again when desired, and a safety weight attached to the 
bottom of the boat was ready for detachment in the prescnco of 
danger. A ])rc88ure gauge indicated the dejitli of water reached, 
and the offic;cr could regulate the opening of the inlet valves or 
the action of tho pumiis to maintain or vary this depth as desired. 
For controlling the boat in a horizontal direction a specially 
devised iiondulum was employed, by means of which a clutch was 
moved, and a constantly running shaft was thrown into gear with 
a pump as soon as the lioat depart appreciably from the liorizontal 
plane. The action of the pump was reversible, and the dutch 
engaged it always in such a way that it drew water mm a %nk 
at the low end of the boat, and delivered it to a tank at the high 
end. Several other devices of great ingenuity were employed in 
the lioat ; notably a special form of universal joint introciucra into 
the line of shafting. At the after end, closifto the propeller, this 
universal joint was fitted in such a vray that the screw could be 


sot at an angle to the lino of motion, and steering effected without 
tho aid of a vertical rudder. A torpedo containing 100 B) of 
dynamite or other explosive was carried outside the hull, and 
secured by a catch joint. This torpedo, on the submarine boat 
being mana^uvred into position, coula l>e thrown off and allowed to 
rise and attach itself, oy means of s})ike8, to some vulnerable jwrt 
of tlie ship doomed to destruction. Retiring tlieu to a safe dis- 
tance, the submarine boat could explode the toriiedo by the agency 
of an eloctri(5 current. 

Working in the light of his now considerable experience, M. 
Goubet built several other boats. These were of larger dimensions, 
having a length of 27 ft. ; their material was also bronze, and 
tliey were cast in three pieces, tho centre one having a thickness 
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16.— Section of Gouliet submarino tori>e6o-boat. 

of 1 in., while the others were reduced to a little more than in. 
at the ends. Psssessing to a largo extent the same contrivances 
as their iiredocessor, tliese improved boats wore fitted also with an 
automatic ap^iaratus for regulating the depth of submersion. In 
this regulator a piston is moved along a cylinder by the rotation 
of a rotl with a screw thread cut in it, and so increases or dimin- 
ishes the amount of water in the cylinder. Tlie movoim*nt of the 
piston is effected by a small motor, and tho direction of action of 
the motor is regulated by a commutator placed in jiiAtaisKSition 
to a pressure gauge. When the depth of submersion is too small, 
current is supplied to move the piston so a.s to admit niore water , 
when the depth is too great, current is supplied in W'?***;® 
direction, ana water i.s expelled. The speed attainerl l)y this boat 

was from 6 to 6 knots. ^ oi • a i 

The ^mnote was constructed at Toulon in 1888. Sh^c is a sh^cl 
vessel. With a length of 59 ft. and a disiilaccment of 30 tons ; 

' S. VTTT.-~73 
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being of an exiieriniental character only, she has no weapon of 
atta^. Her motive-power is obtained from accumulators, but 
she has within herself no moans of recharging tliero. The mui- 
mum speed obtainable is 8 knots. For control in the vertical 
direction a rudder was placed aft, but this did not act satisfactorily, 
and was replaced by two plate ruddera, movable about a horizontal 
axis in the middle of the boat. For tlie purpose of controlling the 
horizontal direction this boat is fitted, in addition to her vertical 
rudder, with a “gyrostat,” the motion of which instrument is 
maintained by an electric motor. Previous to making a start the 
boat must bo headed in the direction in which it is intended to 
move ; when the gyrostat, once started, will, if not subjected to 
any accidental disturbance, continue to rotate about an axis invari- 
able in direction, and any dejiarture from this will be at once 
detected, whether the boat bo above the surface or below it. The 
designs of the Oustave Zed4 and of the ^for8e were both based on 
those, of the Gymnote^ the former having a length of 148 ft. and 
a displacement of 145 tons. In both of these the hull is of bronze ; 
one great advantage of this metal bein^ that, like the bronze of 
the Goubet boats, it is non-niaguetic in character, and cannot 
therefore disturb the equilibrium of the compass. With their 
large ditnousions tlioy were intended to be formidable engines of 
war, and wen*, furiiislicd for attack w'ith Whitehead torpedoes ; of 
these latter they each caiTy three of 45 cm. (nearly 18 in.) diameter, 
discharging them by moans of a torisjdo tube. The Morm and 
the Gukave Z6iU^ like the Gymnole^ [jossess only electric means of 
propulsion, the power being derived from batteries of accumulators. 
No power is provided in tlie ve.ssel by which the accumulators can 
be recharged, so that the radius of action of these boats is neces- 
sarily very limited. A more recent boat, the Narval (Fig. 97, 
Plato XXII.), designed by M. Laubeuf, and the outcome of a 
general com|ietition in 1897, has a length of 112 ft. and a total 
displacement of 200 tons. She was built at Cherbourg in 1898, 
ana is furnished with a triple-oxj^iausion steam engine, obtaining 
its steam from a 'wat<?r-lube boiler of sjiccial form and heated by 
])eiroleuin. As in the American submarines, this ciigiuc pro|)e1s 
the boat when at the surface, and also drives a dynamo which 
recharges accumulators, the latter giving tlui reserve ]K)wcr for use 
in the submerged coiiditioii. A speed of 11 knots is obtained 
at the surface, and 8 knots W'heii submerged. A now departure 
in the Narval is her double bull, the inner shell of wdiicli is of 
steel plate of suflieient thickness to resist any water-pressure to 
which tlie liuat may be subjected, and the outer shell, placed 
at varying distances from the inner, forms a iirotection to the 
inner against attack. An armoured dome surmounts the lioat, 
cutting througli the external shell and carrying a short and 
narrow telescopic funnel, which, as in the case of the American 
boats, must he withdrawn preparatory to diving. Control in 
the vertical direction is obtained, w'hen diving, by the use 
of two pairs of horizontal nidder.s, placed symmetrically — one 
])air forward, the other aft. By the above arrangement it is 
claimed that the horizontal direction of the boat is ensured, the 
American course of inclining the axis of the boat when diving 
being considered open to such grave objections that it is desirable 
to avoid it. 

In all the more recent submarine boats of French construction 
much ingenuity has been directed towards obtaining instruments 
of vision for use wdien the vessel is in a steady ]x>sition somew'hat 
below the water siirfuc^e. The optical tube is the instrument which 
has so far given the most satisfaction. A total reflection prism at 
the upper end of a tele.scopic tube is placed above the water 
.surface, and a similar prism at the lower end of the same tube ; 
this arrangement allows the oflicor in the boat to see, over a limited 
distance, the objects in his neighbourhood. Another instniment, 
the periscope, is now also employed, and has received much atten- 
tion. In this an image is formed in the focus of a jmrabolic 
reflector, and can then be examined by means of an ingenious 
optical coiitriviiuce ; but this iustrunient has scarcely given all the 
results expected of it, and in Mr Holland’s boats is not used at all. 
American exjicrts, indeed, place but little reliance even upon the 
optical tube. 

Quite a difleront class of submarine boats from the above is the 
“ bottom-worker,” which is rejiresented in Americd by the ArgoimiUf 
/ - , built to the design of Mr Lake. This boat is intendccl 
for crawling over the surfa(H$ of the bottom, and rather 

V » * peaceful work of saving wrecks than for the 

^ purpose of attack, although the latter jKissibility has 
not been i^on^d in her conception. She consists of an under- 
water portion 56 ft. long, with a circular section of 9 ft 
diameter ; to this, for surfaco purposes, a superstructure lias 
been added, with a total length of 66 ft. She is driven by a 
gasoline engine, and there is no storage. Ventilation is carried on 
from the surface, for the pur|x>se8 of respiration and combustion, 
by two flexible tubes hold up by a buoy ; or, in shallow water, by 
pipes long enough to reach to the surfaoo^ there being also, in case 
of iinury to these pi^, a sufficient supply of compresm air to 
la^t for some hours. For crawling purposes three wheels support 


tlie boat on the eea-bottom ; two are forward and one aft, the 
steering being effected by the latter. Men can leave or enter the 
boat, by means of a door placed forward, either with or without a 
diving suit. The complement to which this door belong is kept 
under air-pressure sufnoient to exclude the water, and u cut oil* 
from the rest of the boat by an air-lock cliauil^r with double 
doors. Rising above the deck is a conning tower for observation, 
and at the fonvard end are a look-out comiiartment and search- 
light. 

Summarizing the tactical elements established by the 
Ildlcmd, Admiral Hichborn, amongst other criticisms, 
makes the following; — Control and direction in the 
vertical flo>ne — Perfectly satisfactory. Control and direc- 
tion in the horizontal pUme — Perfectly satisfactory when 
running on the surface; unsatisfactoiy when submerged, 
since the object to bo steered for cannot bo seen. Accept- 
able, because any predetermined direction can be held as 
well as can any vessel’s course in a fog or on a dark night, 
and in the same way, z.c., per compass; also acceptable 
l)ecause the quick rises and dives enable the helmsman 
readily to correct his course to intercept an off-shore enemy 
endeavouring to close with the shore. Field of vimm, 
wlven svlnnerged — Nil, and therefore unsatisfactory as 
such ; but acceptable because field of vision would carry 
with it the loss of the perfect invisibility which so largely 
adds to her effectiveness in attack, and because the quick 
rises and dives give perfect field of vision for a few seconds, 
with a minimum of chance of disablement from gun fire. 
^ea-going qualities — Perfect, since no sea, liowcver heavy, 
can affect her when in the awash condition ready to dive, 
and when running light she can alw'ays lie droppied to the 
aw'ash condition in heavy weather. Subimrged motive- 
power — Unsatisfactory, since its source is the heavy and 
cumbersome storage battery. Acceptable, since it is the 
most available motivo-ix>wer for use w^hen air cannot be 
freely used, aud since the supply can always be renewed — 
as long as the fuel supply holds out.” 

In considering the possible future of the submarine 
lx)at, it appears that for such depths of submergence as 
w'ore and are contemplated in any of the above-mentioned 
designs, there is no difficulty in employing scantlings 
ample for the pressures to be encountered, since tlie 
weight of hull necessitated by these scantlings introduces 
no abnormal difficulty into the design. Tlie tendency at 
the present time is to increase the size of the boat, and 
wdiat limit may be reached in this direction it is im][X)8sib]c 
to say. The greatest obstacles to progress are at present 
the want of satisfactory contrivances for artificial vision, 
and of durability in the electric storage arrangements for 
the requisite supply of motive-power or the substitution 
of a more ijorfect system of under water propulsion. 
Generally, however, it may be said that while such 
advances have been made in submarine construction as 
show that under certain conditions submergible boats may 
be of practical utility, they have not yet reached such a 
state of perfection as sensibly to modify the shipbuilding 
programme of great naval Powers. It is ]M>Bsible that 
for many years their value will remain moral rather than 
material; and their ultimate efficiency, like that of the 
torjiedo itself, must remain in doubt until a naval war on 
a serious scale shall set the question at rest. 

In the meantime experience seems to show that designs 
which provide a certain surplus buoyancy, and attain 
submersion by propellers or similar means, have advan- 
tages over other systems; that, under water, propulsion 
can be cpnveniently obtained by electrical motors and 
accumulators, and that the accumulators must be capable 
of being recharged by machinery in the lx>at, considera- 
tions of weight rendering it desirable that this machinery 
should be tl^t which drives the boat in the ‘‘awash” 
condition. (p. wa.) 
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Thbobetical. 

T heoretical shipbuilding embraces the considera- 
tion of all questions upon ^vhich the qualities and 
behaviour of a ship depend, and which thus determine the 
various features of the design. Among these are: the 
best size of ship to be adopted, having regard to the 
]jarticular services which she will be required to i»erform ; 
the requirements which must be fulfilled in order that she 
may make her various passages economically and with 
.safety, in all conditions of wind and sea ; tJie beat form 
for the hull with regard to the resistance offered by the 
water at various speeds; the nature of waves and their 
action upon the ship ; and the structural arrangements 
necessary in order that she may Ikj sufficiently strong 
to withstand the various stresses to which she wull ho 
Aiubjocted. The determination of the best size of ship to 
fulfil certain conditions is one of the most difficult and 
at the same time one of the most important questions 
which have to be settled, it involves the consideration of 
a different set of circumsbinces for almost every service, 
and these are often so complicated that deductions from 
experience gained in vessels similarly employed are the 
only guide to be relied on, and the question is not 
therefore usually left wholly in the hands of the naval 
architect. The requirements of economical w’orking, 
.safety, tfec., dotonnine the length, breadth, depth, and form. 
The length has a most important bearing on the economy 
of power with which the s^jeed is obtjiined; and on the 
breadth, depth, and height of side, or freeboard, de|)end to 
an important degree the stability and seaworthiness of 
the vessel. The best form for shijis of high s[H^ed, their 
resistances at various sj)eeds, and kindred matters of 
scientific interest, have been for nmny years the subject of 
oxiKjrimontal investigation with models — a mode of treat- 
ment which was devised and adopted by the hitc Mr 
William Fronde, F.11.S., to whom the shipbuilder is in- 
■debted for very much of the trustworthy informUtion at 
his disposal with regard to those matters. The stability 
-of shii)s, their rolling among weaves, their resistances at 
various sjteeds, and their strength, with the calculations to 
be made in estimating these elements, have been discussed 
in the ninth and previous editions of the EncycUrjmdui 
Britannica^ and we do not projose to consider them in 
detail in the present article, but we add notes on the 
rolling and on the resisbinces of ships in which the results 
of recent investigation are given. 


Bolling of Shi])8. 

The unresisted rolling of ships in still water is of no im- 
mediate x>ractu*al importance, as a .sliij) will not roll in still 
VanalMted unless made to do so ; and even when thus set 
rollitt£, rolling, the motion cannot bo unresisted, .since the fiat 
portions must experience resistance in pa^ssiug through 
the water, and this and^ other causes of resistance bring about a 
degradation of the amplitude of rolling. The equation of motion 
of a ship rolling through moderate angles of inclitiatiori for which 
we can approximately say that the righting arm is proportional to 
the angle, i.c,, GZ=m x d is 

(f ^ ^ 




( 1 ) 


where e= radius of gyration of the ship about the axis of rotation, 
^=:metacentric hei^it, angle of inclination, and //= accelerating 
force of gravity. From this equation the time deduced fbr a 
single oscillation, i. 0 ., from })ort to starboard, or vico versd, is 



(2) 


showing that the time of oscillation varies directly as e, the radius 
gyration, and inversely as the square root of the roctacentric 


height. This period, as found by calculation, is voiy nearly the 
same as the actual |>eriod observed on the shij) herself wdien set 
rolling. The resistances to rolling do not sensibly afiec't the 
jtcriod of oscillation, but they do affect the amplitude. When 
the pei-iod is constant, i.e., the time occupied in making a com- 
plete roll from starboai'd to ix>rt, or vice wrsd, is tlie same, what- 
ever tiio angle of roll, the rolling is said to bo isochronous. 

For the unresisted rolling of ships among tcarcs the theory gener- 
ally accepted is due to the late Mr W. Froude (sc(‘. Tram, Just, Na.v, 
Arch,t 1861 and 1862). Before liis work many eminent miithe- 
maticians had attempted to aiTive at a solution of this most 
dillicult problem, but for the i»art their att(Uii])is met with 
wanty succ‘es.s, because wave-motion and Avave-structuro were 
imperfectly understood, and tsoiiscqueiiily the force.s impressed on 
a^ ship by water in motion could not Ijc correctly estimated. Mr 
Froude ’s theory is based on the proposition that when a ship is 
ainoiig waves the inipros.sed force.s on her tend to place her iiornial 
to tlie wavo-surfaco. As in water at rest .slie is in equilibrium 
when her masts a,Y^^ normal to the surface, of the W'uter, so in waves 
slie is in ecpiilibrium when her masts are normal, instant by 
instant, to the surface of the wave that is passing her. When she 
at any instant deviates from this j)o.sitioii, the effort by wliieb she 
endeavours to conform herself to it depends on the nionientary 
angle of deviation, in the same manner as the effort to ussimie an 
upright position, wlieii forcibly inclined in still water, tleiicnds on 
the angle of inclination. Hence her stabilit}^ Lr., her effort to 
Inuiome vertical in st ill water, measures her »?lVort to become, normal 
to the wave in undulating water. Mr Froude made the a.s.siimp- 
tions that the jn-ofile of tlie wave was a curve of sines, and that tlie 
sliip was rolling broadside on in a regular series of similar waves 
of given dimensions and given period of rccurrcuee. He was aware 
that the profile of the wave would be better represented by a 
troclioid, but he gave in liis 6r.st j)aper several reasons wliy he pre- 
ferred to retain tlie, sine curve as tlie profile of the wave ]»as.sing tlie 
ship. He also assiimcKl that the ship’s rolling in still water was i.so- 
ehronous, and that the jieriod from one side to tlie otliei was given 

l-y T=ir^ , as above. On tliese a.ssun)i>tions, by sub- 

stitiitliig, in the, equation of motion in still water, the instant- 
aiitKHiK angle between the Bhi]> and the, normal to the wave-slo ])0 
for tlie ordinary angle of iindination, the following ei] nation of 
niotior is obtained : — 

2 = ... (3) 


where 0 = angle of sliip’s masts to the vertical, and angle of 
normal to wave - slope to the, vertical at the instant <'on- 
sidered. 0i has to he, expressed in terms of time, and wo have 


= sin 


T, 


‘tf where 0i=thc maximum wave-.slope, and T, luilf 


lieriod of the wave, i.c., half the, time the wave tikes to tiavel from 
crest to ere,st or from trongli to trough. Equation (8) <-an there- 
fore 1 m 3 written — 





• .sill 



(‘0 


which is the general differential equation of the motion of an 
unresisted ship in regular waves of constant pci iod. The solution 
of this etj nation is as follows : — 


^= 01 — ^,j,T,^Bin j •/ - .sill ^ T ( V ^ C 3 • cos •/ • (5) 

1 - 

where t dates from the niid-troiigli of tlie wave, and and Co are 
constants depending on the movement and attitude of the shij* at 
that moment. Tlie first term of this exjucssion. 


1 / . n T . -ir \ 

Oj • " (pj (sill ip * ^ * *[!' * T * ^ / 

1 -jt 

represents the fowl'd osiu'llatioiis inijs^sed on the hlii]» by the 
passage of the scries of waves during the time / ; and tiie second 
term, 

IT IT 

• sill rj, • < q- C 2 • cos ,j, • /, 


the continuance of the oscillations of the .iliip in .still water uliieh 
she had initially. 

Equation (5) indicates, therefore, that the ship j»erfornis oscilla- 
tions as in still water, hut has sujierpo.sed on tlie.se a .series 
of oscillations governed by the wave-slope and the relation 
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existing between the period of the ship and that of the wave. 
This equation shows tliat there will bo innumerable nhwa ; of 
those, three are worthy of notice. If the initial conditions are 
suitably chosen (viz., ship stationary and upright at ^=0), the 
second part of equation (5) will disapjwar, and therefore we shall 
first consider the forced oscillations imiiosod on the ship by the 
waves, given by the equation 

«=e, - ^sin ) . . (6) 

Ti» 

(a) In the case in which the ship’s period in still water (T) is 
equal to the half jieriod of the wave (Tj), we arrive ultimately at 
the equation 

from which wo deduce (a) that at the middle height of the wave 
tlio sliipN masts will liave an inclination to the vertical Cfiual to 
oncdialf the maximum wave-slojio, and (/9) that at each successive 
wave crest and hollow the raoj^ of tlie ship's oscillation will bo 
auginonted by r/2 times the maximum slope, so that the ship 
under these conditions would inevitably capsize but for the etiect 
of the resistaiKtes and the want of synchronism. 

{h) When T/Ti = 0, i.f ., the case in which the shijiis assumed to 
]>c quick in her movements, or when the ])criod of the wave is 
iiilinitely long as conqiared with that of the ship, the equation 
(0) becomes 

sin ^ t ; 

that is to say, the ship will behave very miudi as a flat board in a 
seaway, so that her masts are always per|iendicular to the surfacte. 
(c) If wo choose the initial conditions in equation (5) so that the 

coefficients of sin ^ t and cos t are zero, then tlie equation will 
become ^ ^ ; and since tlic slope of the wave 


$1 = sin Y l^ho shiji's angle to the vertical 

to that of the normal to wave^slopo to the vcHical, or 0/0„ equal to 
i “ constant. 

iv 


That is to say, the ship forsakes her own period and takes up 
that of the wave. This is termed steady or jierttiamiU rolling. 
Under those conditions, also, the ship’s masts will lean towards the 
wave-crest if T is gi’eater than Tj, and from the wave-crest if T is 
less than Tj. The above expression for 0 is ordinarily termed the 
“ forced oscillation," and represents tne only elomoiit in rolling 
which strictly depends on the waves ; if it be deducted from the 
first term of question (5) the remainder of that term with the two 
following terms represents a superiiosed **free oscillation” in the 
shift's natural period, which dofiends on accidental circumstances. 

Mr Froudo in his first paper further showed how the successive 
angles of a ship’s rolling may he exhibited paphicallv, and ho 
touched on the influence of resistance in reducing rolling. The 
following is the summary he gave of the conclusions ho reached : — 

*‘(i.) All shifw having the same ‘periodic time,’ or fieriod of 
natural roll, when artiflcially put in motion in still water, will go 
through the same senes of movements when subjected to the same 
series of waves, whether this stability in still water (one of the 
conditions which governs tlie periodic time) be due to breadth of 
beam, or to doejdy stowed -ballast, or to any such peculiarity of 
form os is in practii^al use. 

“This statement would bo almost rigorously true if the oscilla- 
tions were rierformed in a non -resisting medium, or if tlie surface- 
friction and keel-resistanco, by which the medium operates to 
destroy motion, were of the same equivalent value for all the shif^ 
thus oomfiared. It requires, however, to be modified in reference 
to ^he cinmnistanco that of two sliips having the same tioriodie 
time in still water, the comfiarative forms may be such that the 
one shall oxfiorience such n^sistance in a higher profxirtionato 
degree than the other, and the necessary modification may be ex- 
prec»ed in terms of tlioir relative beliaviour when sot in motion in 
still water. The vessel which is the more rapidly brought to rest 
by resistance in still water will in the greater degree resist the accu- 
mulations of angle imposed on her by consecutive wave-impulses, 
and will the more full short of the maximum angle whicn both 
would alike attain if oscillating in a non-resisting medium. 

“ (ii.) The condition which deve]o|)s the largest angles of rolling 
is equality in the periodic times of the ship and of the waves ; and 
this is true alike tor all ships, whether their soale of resistance, as 
above referred to, be large or amalL 


*' (iiL) That ship will fare the best which, cceUriaparihtw^ has the 
slowest periodic time. 

“ (a) The waves which have a {leriodio time as slow as hers will 
have a greater length from crest to crest than those of quicker period 
and, on the whole, long waves are relatively loss steep than sliort 
ones. Now it is the steepness of the waves in a wave-series, not 
their height simplv, which governs the rate at which angles of 
rolling will accumulate in a given ship when expo^ to it. 

“(6) Of two 8lii|)8 one of which has periodic time rather slower 
than the waves in a given ratio, the quicker ship will accumulate 
the larger angles. 

“(c) It win require a heavier or a more continued gale to rear- 
waves which liavo the lengthened period. 

“(d) When the gale has continued so long that the largest 
waves have outgrown the period of the ship, she will not thereby 
have been released from the operation of waves liaving lier own 
period, since the larger waves carry on their surface smaller waves- 
of every intermediate period (this, at least, I believe to bo the case). 

“ (c) When the gale has ceased and the sea is going down, the 
slower the period of the ship the sooner she will be r^eased from 
waves of as slow a period. 

“(iv.) There are two, and only two, methods of giving a slow 
period to a ship. 

“ (tt) By increasing her * moment of inertia,* as by removing her 
weights as far as posuble from her centre of gravity ; an arrangement 
which for the most part can only be accomplished to a limited extent. 

“ (5) By diminishing her stability under canvas. This can 
always lie accomplished in the construction of a ship, and generally 
in her stowage, to any degree consistent with her performance of 
her regular duties, by simply raising lier weights. Were xte to 
raise these so high as to render her incapable of standing up against 
the action of the wind on her sails, tlie steeliest w'avcs would jiass- 
under her without putting her in motion. 

“ Thus the, enormous weights carried by the annour-plated shiiM, 
extended laterally to the greatest jioasible distance from the 
centre of gravity, and raised high above it, servo in both respects 
to moderate, not to enhance, this tendency to roll ; and when it is 
said that with the weights thus ]>laced, and once put in motion, a 
ship ‘must roll deep ((reep,'thoug}i easy),* it should bo remembered 
that those very relations of force and momentum, which show how 
difiicult it must be to cluKjk her motion when once it has been 
impressed on her, show also that it must be equally difiicult to 
inqiart that motion to her in the first instance. The difliculty of 
starting her has a priority in })oint of time over the diflicult)r of 
stopping her, and prevents it from being felt by limiting the motion 
whicn would have culled it into jilay. 

(v.) The conditions which govern pitching may be noticed here, 
though they have not been discussed in the paper. 

“ Wore it possible, by concentrating her weights or by extending 
her plane of notation, to give to the ship a period indefinitely quick 
for both longitudinal and transverse oscillations, as comjmred with 
that of such waves as are largo enough to put her in motion, she 
would acquire no cumulative oscillation, but would float always con- 
formably to the mean surface of the wave which |)asses under her. 

“ But this condition, wliich is so unapproachable in practice in 
reference to transverse oscillations that tlie attempt to approach it 
will but develop the evils pointed out in (iii. ), is of necessity so 
closely approached in practice in reference to longitudinal oscilla- 
tions, that those evils (;an only bo escaped by approaching it as 
closely as is ^Kissible. The plunging of a ship whose weights are 
extended far fore and aft is but an incipient development of 
those phases of oscillation which have their projier development in 
transverse nioiiou only. The best that can be desired in reference 
to longitudinal motion is that the ship’s period, for longitudinal 
oscillation, shall be as quick as possible, ana her jKisition always as 
conformable as |K>ssible to the moan surface of the jmssing waves. 

“ I have insisted here, more prominently than in the Imdyof the 
|iapcr, oil the ciitsumstanco that a total loss of stability, using that 
word in the ordinary sense of ]K)wer of carrying sail, implies the 
jKissossion of absolute stability, as regards rolling motion due to 
wave-impulse, because it has been pointed out to mo that the 
attention of readers sliould be more strongly directed to it, not 
indeed as roprosonting a jiractically availMo x> 088 ibility, but as 
serving best to force the mind, by contact with an extreme con- 
clusion immediately deducible from the theoiy-, to appi'eciate its 
fundamental principles. And the proposition thus certainly 
furnishes a crucial test of whether the principles liavo been appre- 
ciated or not, and it supplies also a ready moans of testing the 
theory by a crucial experiment I must, in addition, express my 
own confident belief that any one who will try the experiment 
fairly will find the proposition so fully verified that he will feel 
obliged to admit that the theory which leads to so paradoxical yet 
true a conclusion deserves at least a careful study. But the more 
practically useful aspect of the theory is that which presents to 
view the varying phases of cumulative oscillation which a ship tends 
to undergo when exposed to various types of wave-series ; the 
phases de|)euding on the relation whioH her natural period of 
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Tolling, when set in motion in still water, bears to tlie ])eriod of 
wave-recnrrenco, and on the maximum steepness of eaoli individual 
wave of the series — phases, in fact, which she would actually 
undergo but for the eflect of surface-friction and keel-resistance ; 
the nature and value of which conditions, as well as tlio nature and 
necessity of experiments for their detenniuation, have been pretty 
fully dealt with in the body of the ])aper. 

I will here only add a synoptical statement of the princi]Mil 
features of those phases, given in a rather more complete form than 
in that part of the pamr which referred to them, though tliey aio 
pretty fully exhibit^ oy the diagrams. 

“By a ‘complete phase’ is meant that series of oscillations 
which the ship undergoes counting from the time when, for a 
moment, she is stationary and upright in a similar jiosition, and is 
About to recommence an identical repetition of the movements she 
has just completed. 

“ For the benefit of those who may glance at the appendix liefore 
they road the i«per, I will mention that T is the number of 
seconds occupied by the ship in jMuforming a single oscillation in 
still water, starboard to jx)rt, or vice vend, Tj is the number of 
seconds occujued by the wave in ])assing from hollow to crest, or 
«rost to hollo^’. 6j is the number of degrees in slotie of the steepest 
jiart of the wave ; and pjq is the ratio T/T„ with the numerator 
And denominator converted into the lowest whole numbers that 
will express the ratio, where, however, it must Ijo noticed that for 
T/T, - 1, pjq must be taken as the limit of such a form as 
Then- 

“ (i.) The sliij) will complete the phase in the time SgT. 

“ (ii.) In completing the phase the ship w’ill jniss through the 
vortical i^osition times, or 2 g times, according as p or g is the 
smaller number. 

“(iii.) The ship will pass through the vertical }K)8ition at the 
middle of the phase. 

“ (iv.) On cither side of the middle of the phase there must occur, 
AS equal maximum oscillation, the maximum in the phase, say 8, 

which will aitproximatcly (but never in excess) = + 6j — 

^ g - p 

“ (v.) From these propositions it apiiears that if wc coni}»an^ t^^o 
•cases, in one of which tlio value of T/Ti is the njciprocal of its 
value in the other, the phase will in each case consist of the same 
number of oscillations similarly ]»laced ; but in that one in which 
the period of the wave is slower than the period of the ship, the 
angles of oscillation will be the larger in the ratio g»/g or g/p, which - 
ver is the greater. The following table expresses the results of the 
above ])ro])OsitioiKS, as exhibited in the diagrams, based on tlie 
Assumption that the period of the ship is in every case T = 5", and 
that the maximum 8lo|»e of the wave 8j =9 degrees : — 
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It should 1)0 noted that the “wave-slope,” siwken of as regu- 
lating the rolling, is not precisely the surface-slop, but a slop 
•somewhat less (according to the depth of the ship), in virtue of 
the diminution of wave-motion with depth lielow the surface. 

We have up to the present assuraea that the rolling of ship 
in still water and among waves is unresUtedy but this is not the 
iffesisM A rollin^j in still water, will expzi- 

roiiijig. resistance to the rolling motion, and a degrada- 

tion of the amplitude will take place until the ship 
finally comes to a psition of rest. Similar forces oprate when 
A vessel is rolling among waves. 

The earliest investigators of resisted rolling in Ml water were 
Mr Froude in England and Messrs Bertin, Dubil de Benazd, 
Risbec, and Antoine in France. The metliod adopt^ was to roll 
A ship in still water and observe how the amplitude decreased roll 
by roll. As large an initial angle of roll as jtossible was obtained, 
generally by making men run from side to side of the ship, their 
Tuns being so timed as to odd to the angle of roll swing by swing 
until the maximum angle was reached. This angle obtained, all 
movement on board was stopped, and the ship allowed to roU freely 
of herself until she came to rest. During this free movement a 


complete record of her anralar motion against time was registered 
by means of a short-prioa pndulum and an electric timer. From 
this record a curve was constructed, in which absciswc ropreseubMl 
number of rolls and ordinates extreme angles of roll to one side of 
the vertical. Such a curve is termed a curve of ‘ ‘ declining angles. ” 



Fio. 1.— -Curves of tleclining: anp^les. C, light, and D, deep draught, no bilge 
keels ; E, liglit, and F, deep draught, with bilge keels. 


From this ciin^c another curve is constructed, in which the abscissn; 
represent angles of roll and the ordinates the angle lost per swing. 
Such a curve is termed a “curve of extinction.” Figs. 1 and 2 
give these curves as obtained from exprirnciits on II.M.S. Jlrrattfc ; 
they are taken from a paper by Sir \V. II. White, read before tlie 
Institution of Naval Arehitecls in 1895. 

Having obtained siicdi curves, Mr Froude proceeded to investi- 
gate the relation between the degradation of tlie ainplitiide and tlie 
resistances which cause it. lie uasunicd that the I’esisianco to 
rolling varied (1) as the aiignilar velocity, and (2) as the square of 
the angular velocity, and with these assiimjitions ho obtained th« 
following diilerential equation for the curve of extinction ; — 

where ^ = extreme angle reached at any particular oscillation, — 
count of the. number of oscillations from the start of free 
rolling, and a and b arc cocfiicients which bear a direct relation 
to the coelfioicnts of resistance assumed to vaiy as the angular 
velocity and the angular velocity squared. Mr Froude assigned 
his reasons for expecting tlio rcsistamrc to vary ]»artly as the first 
and prtly as tlie second pw'cr of the angular velocity. The latter 
ne consiuered due to surfaco-frie.tion and the liead -resistance of 
keels and deadwood, and the formt‘r to the resistance caused by 
the creation of a small wave eiwth roll, whieJi by travelling away 
from the ship becomes the cause of a dissipation of energy. 



Fronde’s view’s have been confiniied by the accuracy with which 

the expression - may ho made to fit the curve of 

extinction of practically any ship hy the judicious selection of the 
cooificients a and h, M. Bcrtiii lias, however, w’islicd to siihstituto 

an expression eipiivalent to • 0\ chiefly because ho was not 

satisfied as to the mechanical conditions cxjncssi'd hy the other 
teim. Other French investigators, again, have jncferred an 

expression equivalent to *** Orcat Britain Mr 

Fronde’s exjiression lias always been ncciqited as best representing 
all the facts. 
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For the Meven^ the following equations represent the curves of 
oxtinctipn given in Fig. 2 :~> 

For drav.ght — 

without ])ilgc kools = *0123^+ *0025^® ; 

with „ „ -|*=-065»+-017«». 

For lifjJU draught — 

without bilge keels *015^+ *0028^® ; 

with „ „ -^*=-084«+-0199> 


{0 in all cases being measured in degrees and not in circular 
measure). 

The large increase in the h coefilciont after bilge keels had 1)een 
iittexl has given rise to considerable discussion. Mr Froude had 
ex]K>rimonted with a deeply submerged plane oscillating in water, 
and he found that at a sjk^ of 1 footer second the resistance per 
square foot was 1*6 lb. Using tliis nguro to calculate the work 
]>er swing (from an extreme angle of 6 degrees), the head-resistance 
of the bnge keels is found to be about one-fourth the onergydost 
in a single swing, duo to the increased value of the h coellicient in 
the above formula. Thus the energy abstracted in this |iarticular 
case is about four times what can oe theoretically traced to the 
licad-rosistance of the bilge keels. This discrepancy has been 
observed in many ])reviou8 cases, and it appears that when bilge 
keels are added to a ship they become elective, not merely as 
flat surfaces moving with the ship and experiencing direct resist- 
ance, but also by indirectly influencing the stream line motions 
which would exist about the oscillating sliiti if there were no bilge 
keels. Ill this connexion reference must lx* made to a ])aT)or by 
Professor Bryan, read before the Institution of Naval Architects 
in 1900, on the ** Action of Bilge Keels.** 

The problem of resisted rolling among ivavcn Mr Froude attacked 
in on inverse manner, to ascertain '*what wave-series is required to 
keep tlie given ship at a given range of steady rolling wdth any 
assigned iiericKl, iaciuding the eifect of rcsisUnce.*’ Suiisequently 
the problem wai ‘treated in a direct manner by the process of 
“graphic intcgraCioiL** This protress is a most oxai'.t method of 
determining the motion of a ship, having given the elements 
of the ship’s rolling in still water and the wave-series that is acting 
upon the ship, it enables the subsequent motion to bo completely 
determined (see Trans, Jmt, Nav, Arch, 1875). Some most 
valuable devehipments of the process were made by Sir William 
White in a ])a])or read before the same society in 1881 on the 
“ Bolling of Sailing Shijwj,** in which the action of the wind on 
the sails, and the variation of the virtual weight of the ship on 
the wave are included. The effect of W'ind-i)»*essure in heeling 
a ship is very much greater when she is at the crest of a wave 
than when she is at the trough, because her virtual weight is 
less. This must be taken account of in dealing with sailing 
vessels, the reduction of virtual weight, and therefore of righting 
moment, at the crest of a wave being very considerable, though 
the heeling momentH due to the wind suffer no smdi reduction. 
Wo liave s<?en above that when the half-jieriod of the wave- 
series affecting a ship is eijual to the period of the ship (T|=T), 
then at eacdi successive wave crest and hollow* the range of the 


shiji’s oscillation (unresisted) will be augmented by ^ where 


G| is the maximum wave-slojK!. If, however, under those circum- 
stanecs, the ship settles doivn to a steady roll of amplitude 8, we 
can say that the increase of am])litude duo to the w*ave is exactly 
balanced by the effect of the resistance to the rolling. The 
decrease of amplitude in still water jwr roll due to resistance is 
given by and for the angle © will equal 

o • 8 -f- 6 • O®. We can therefore equate these tw'o quantities, and soy 

g • Oj • 8 f 5 • 0®, where 8j wangle of maximum w’ave-slope and 

©wangle of steady rolling. With M. Bertin the equation would be 

|.e,=jw.e. 

Ill 1894 and 1895 M. Bertin, at the Institution of Naval Architects, 
extsfided this relation to cases in which T| is not equal to T, 
obtaining at the same time not simply the angles of steady rolling 
for these oases, hut tho maximum angles jiassed through on the 
way to the steady condition ; to these maximum angles ho gave 
the name of “ apogee ** rolls. Mr B. K. Froude in 1896, at tho 
I.N.A., investigated the proliable maxinutm amplitude which she 
would attain under tho inftucnco of a non-syuchronous swell if 
started with no roll. To arrive at tho value of this “criterion 
amplitude/’ as he called it, Mr Froude superposed uiion the steady 
resisted “foiued oscillation** proper to the waves (which is easily 
calculated), a resisted “ free oscillation ” of equal initial amplitude, 
so that the tw'o oscillations should at tho start cancel one another 
and give no roll. For this supposition tlie mathematics readily 


give all the subsequent angles of roll. This treatment in elSect 
assumes a curve of extinction such that the loss of roll per 
swing is proportional to the angle of roll ; but provided the 
coefficient of extinction taken in the calculation was made to agree 
with the actual extinction at the angles mainly in question, little 
error was found to arise from the incorrectness of this assumption. 

The following table shows the difference between the “criterion 
angle *’ and the angle of steady roll in the case of tho Revengr., 
both without and with the bilge keels, and with the assumptions- 
above mentioned : — 


Maximum Wave-Slope, S Degrees. 
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draught),'with 


deg. 

! 

deg. 

1 dvg. 

deg. 

deg. 

deg. 

8*25 

4*3.5 

12*25 

6*8 

|21*2 

13*9 

41*1 

41*1 


bilge keels . 

6-6 

4*24 

8*6 

6*4 1 

1 

, 11*65 

1 1 

10*8 

14*85 

14*85 


Mr Froude in his pajier gives a number of instructive diagrams, 
from which ho draws tho conclusions that, however non-unifonn 
initially, tho rolling ultimately falls into the uniform forced 
oscillation ; that it docs so tho sooner, ca’leris paribus^ the higher 
tlie resistance, and with the fewer “cycles” or alternations of 
amplitude of rolling, the more nearly synchronous the swell witli 
the ship ; that the amplitude of tho ultimate uniform rolling is an 
approximate mean of the altcniato maxima and minima of the 
precedent non-uniform rolling ; that if the rolling starts from zero, 
the maximum amplitude falls short of twice tho ultimate uniform 
amplitude, the more so tho higher tho resistance and tho more 
synchronous the swell ; and that in a synchronous swell the 
maximum amplitude cannot exceed tho ultimate uniform am)>li- 
tude, unh«<s it does so initially. In two remarkable pajriers by 
Captain and Professor Kriloff of St Petersburg, read before tho 
I.N.A. in 1896 and 1898, the whole motion of a ship, including 
pitching and rolling, is dealt with; these papers aim at taking 
af!c;ount of every variation which can reasonably bo conceived. 

An extremely important practical matter very closely related' to 
rolling is the effect of bilge keels. Sonic reference has already been 
made to these and tlie influence they exert on tho«.- 
rolling of a ship in still water, as illustrated by H.M.S. ^ 
ReverujCf in w*hich there was one bilge keel on each side, 200 ft. 
in length and 3 ft. in depth, tapereu at tho extreme ends. The 
groat value of bilge keels in diminishing rolling had been known as 
early as 1872, when Mr Froude cxiicrimented with tlie PcrsrMs and 
tho Greyhound, alike in every essential rcsiicct except that the 
former was not provided witli bilge keels and tho latter was. Tlie 
general conclusion in this case was that tlio rolling of the Orey^ 
Jmind w*as only about one-half that of the Peraevs, 

Bilge keels were usual in warshiM until, in tho design of the 
Royal Sovereifpi class, it was decided not to fit them, owing to 
tho large dimensions of the vossols and tho difficulties in certain 
circumstances of docking them if provided with bilge keels. 
Ultimately one of the class, the Repulse, had them fitted for 
purposes of conijiarison, and the result w'as so marked that it was 
resolved to fit similarly all tho ships of the class. Before doing 
the work on the Revenge a careful programme was drawn up of 
experiments to bo made before and after the bilge keels were fitted, 
and by carrying out tliis programme very valuable results were 
obtained. The experiments were made at Spithead in smooth 
water, and the general effect of the bilge keels was found to be the 
reduction of tlie rolling to one-third its former amount. When, 
instead of having no motioA in tho line ahead the ship had a s|)eed 
of 12 knots, the effect was even £|rcater. 

The experience of Great Britain w*ith regard to bilge keels has 
been largely repeated in America. In the ships of tlie U.S, navy 
bilge keris were omitted for much the same reasons as in the Royal 
Sovereign class ; tlien on the U.S.S. Oregon tliey were fittra, 
experimental investigation being made both without and with 
them, and the general conclusion arrived at was that the rolling 
was diminished to one-third by the bilge keels. The usual form 
of bilge keels fitted to warships to reduce rolling may be seen in 
Fig. 30. 

As an alternative to bilge keels, water chambers at one time 
promised great results in the way of reduction of rolling. The 
effect of such chambers, with some numerical results, is described 
very fiiUy in tho ninth edition of this work. Exigendes of spaco 
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luive, however, prevented them from becoming a iKsrmanent feature 
in the design of war or other ships ; in addition, the conditions of 
warship design have chang^. and now admit of more moderate 
values of the metaoentrio heient, which is a most important factor 
in increasing the time of oscillations and thus reducing rolling. 


Bmstance and PropuUim, 


The resistance and the propulsion of ships are dealt with at con- 
siderable length in the ninth edition of this work, and the account 
given should be read in connexion with the following notes. 

By means of experiments with models of different sizes towed by 
a steam launch, Mr W. Froude established the truth of his law of 
comparison ” between vessels of different size, a law which he had 
conceived independently, but which had been jtroviously worked 
out on mathematical lines by M. Reech in his Cours de AUcanuj^ie^ 
published in 1852. He afterwards, in 1871, constructed a tank and 
apparatus at Toi^uay for dealing with these matters on behalf of 
the British Admiralty. Whon in 1885, six years after his death, the 
ground occupied by tne Torquay tank was required for building pur- 
poses, a new tank was constructed at Haslar, near Portsmouth, from 
the designs and under the supervision of Mr R. E. Froude, F.R.S., 
such improvements being added as expedience at Toi*quay had 
B mW. showed to bo desirable. At both these tanks models of 
propllcrs as well as of ships were experimented ujicn, 
besides a variety of matters connected with the general 
* subject. Similar Government establishments have since 
been established in Holland, Italy, France, Russia, and the United 
States, and by one private firm on the Clyde (William Denny 
and Brothers, Dumbarton). Others are in contemplation. Tho 
Admiralty experimental tank at Haslar is nearly 400 feet long, 20 
feet wide, ami 9 feet <leep. Tho main experimental carriage spans 
the whole width of tho tank, and carries a secondary railway on 
which the subsidiary carriages, which carry the exiKd’iinental 
apparatus of different kinds, are adjusted in [tosition. The main 
carriage runs on rails on the side walls, and can travel tho whole 
length of the tank ; it is driven at various speeds by a wiro ro]>e 
from a stationary engine of ample power. Ordinary s|ieeds range 
from 100 to 800 feet per minute, while an extreme speed of 1200 
feet per minute can bo obtained ; tho speeds are regulated by a 
highly sensitive governor. The models are made of hard paraffin -\vax, 
generally about 1 4 feet long and somewhat over one inch in thick- 
ness ; they are cast in a mould, with an allowance of about | inch 
for finishing. To shape a nuiflel accurately, it is placed bottom 
up on the bed of a macliine in which a pair of revolving cutters, 
one on each side of tho model, cut out on its surface a series of 
level lines, whose contours arc precisely similar to those on tho 
drawing of the ship whoso model is under treatment. When all 
the level lines have been cut in, tho model nresents the appearance 
of a series of steps, tho bottom angles of which correctly represent 
the true form the ukkIcI should possess. The paraffin ridges 
between these level lines are trimmed off by the use of suitable 
tools, and the outside surfiice niaile quite smooth with flexible 
steel scrapers. When ballasted to its required displacement and 
saddled with a frame, wdiich carries the guiding attachment and 
also tho towing-rod, tho model is placed below the dyiiamometer 
carriage, and the dynamometer is lowered into }»lace. The towing- 
rod at its forward end is then in a position to inqiart horizontal 
forces by a hard steel surface to a knife-edgo on tho dynamometer 
lever within tho model at about the level of tho water-surface. 
Thereare various delicate arraugoments with knifc-eilgo adjustments, 
which result in the horizontal forces being transmitted through a 
spiral spring, tho extensions of which are multiplied by a lever 
and recorded by a insn on a paper-covered cylinder, distances and 
time being simultaneously recorded. From these elements, the 
speed and resistance corresponding to each experiment are deduced, 
a most neceasaiT condition being that tho si^ecd shall be uniform 
throughout each exi^eriment. By somewhat similar arrangements 
on another subsidiary carriage, tho action of model screw propellers 
is tested, either in undisturbed water or behind a model, tlie rate 
of rotation, rotary resistance, and thrust being measured. 

One of the most recent experimental tanks is that constructed 
Iw the United States Qovemmeut at the Washington Navy Yard, 
The building is 500 feet long and 50 feet wide inside ; the breadth 
of the water-surface is 43 feet, the length 470 feet, 370 feet of 
which has a depth of about 14 feet. The models are constructed 
of wood and not of xiarafiin, in consequence of tho high temperatures 
reached at Washington in summer. The models are made by a 
copying machine adapted for tho purpose ; after removal from the 
machine a little finishing by hand is necessary, and over tho 
finished surface a waterproof varnish is applied. The carriage to 
which the model is attached for the purpose of experiment runs 
upon four pairs of wheels and spans the entire breadth of the 
b^n ; it is driven electrically, one motor being applied to each 
pair of wheels ; the speed is controlled by a delicate governor on 
the generator. The possible speeds obtainable range up to 20 
knot£ In the dynamometric apparatus electricity is also used, 
»iid. midtiplying levers, as used by Mr Froude, are entirely dis- 


pensed with, whenever it is desirable to avoid friction. Resistance 
IS measured by the extension of a spring, as usual, and several in- 
genious arrangements have been devised to obtain the recorded 
results. 

Mr W. Froude, basing his investigations partly on theory and 
partly on tho results of experiments, found that in a body moving 
with uniform speed through water at, or near the 
surface, tho resistance would consist of three parts : 

(1) surface friction ; (2) eddy-making resistance, chiefly 
duo to rapid chiinges of form, esiiecially towards tho® 
after end ; (3) wave-making resistance, aue to tho expenditure of 
energy in continually supplying the w'oste of tho attendant system 
of waves. For some purposes it is convenient to group (2) and (3) 
together under tho name of residuary resistance — that is, the 
resistance left after deducting surface friction. 

Surface friction is of great imixirtanco, as it forms tho chief 
cause of resistance at relatively low speeds, and a considerable pro- 
portion of the total even when the speed is high. It necessarily 
varies with tho area and nature of surface cxjiosed, and with 
the speed through the water ; it also varies w'ith tho density, but 
not with tho pri'ssure, and is therefore practiisally indcitendont of 
tho depth below tlic surface. Formerly it was thought to vary 
directly as tho area and the Mpiare of the speed. Mr W. Froude s 
experiments demonstrated that the resistance per square foot dimin- 
ishes somewhat as the length of the surface is inci eased, and with 
varying 8|)eeds its variation is expressed in most cases by a less 
ex|M)nent than the second power. Thus for a surface covered with 
fresh clean iiaint 2 feet long in the direction of motion, at 600 
feet per minute, the resistance is 0*41 Ih per square foot, and it 
is varying as tho second power of the speed. For tho same surface 
50 feet long in tho direction of motion, the resistance is only 0*25 
!b per stiuaro foot, varying as tho 1*83 power of tho speed. 

With regard to tho second fonn of resistance, that due to tho 
formation of eddies, Mr W. Froude spoke of it os hindering 
tho necessary stri>am-lino motions, altering their nice adjustment 
of pressures and velocities, defeating the balance of forward and 
backward fon^es acting against tho surface of the body, and thus 
inducing resistance. This view was extended by Mr R. E. Froude 
in 1894, in a paper read before the Groonock Philosophical 
Society. In speaking of the stream-lino motion t>f a submerged 
body, ho says : Along the sides and at the shoulders of the body 
tho particles in a frictioulcss fluid have a defective pressure and a 
corresponding excess of speed. In a frictional fluid the case will 
bo tho same so far as pressure is concerned. But in respect of 
s][)eod the case will clilfer iu this way, tliat near Hu* surface of the 
body tho particles will have their speed reduced in consequence of 
the skill friction, thus embodying what is called tho frictional 
wake. Now, how are thc.se )>articles of reduced speed to continue 
their flow against the rise of pressure between the low-pressure 
region at the shoulder and the bigb-xiressurc region at the stern ? 
Ill tho frictionless fluid tho particles do so iu virtue of their excess 
of speed, which they exc.nange for pressure ; but what is to 
become of the particles near the side in the frictional fluid, wdiich 
have already lost a great deal of their speed ? Tiny, in advancing 
into the high-pressure region, will rcnd(*r nj) what speed they liave 
left, till they are banknipt altogether in the niaitcr of speed, and 
thou tend to stop still.” Pin suing this line, of arginueiit, he 
(1) shows that this disturbance of si ream - line speed intro- 
duces quite other conditions of flow than ]iure stream-lino con- 
ditions, and (2) explains wliy given abruptness of form is far more 
potent as a disturbing cause when it is situated near the stern 
than when near the bow. 

With regard to the third fonn of resistance, namely, lliai duo 
to the formation of weaves, it is important to note tliat ultliough 
it is of small importance at relatively low speeds, for high hjmjoiIs 
it forms a considerable jiortioii of the total. The rapid growth 
of resistance as the speed is increased, and conscouently the largo 
incrooso of hor8c-|M)wer for an iiicreTuent of s]ieea at liigh spcciis, 
compared wdth that caused by a similar increment at low speeds, 
is duo to tho resistance caused by tho foniiatioii of waves. In tho 
motion of water past a bfidy submerged dc^p enough btdow the 
Burfaco to avoid wave-making, a portion at the forward end 
encounters increased ])res8ure, due to the motion ; a suect'eding 
portion encounters dccrca.scd iircssurc; and the after portion, in- 
creased pressure again. In a frictionlcss fluid ilio sum of all tlicse 
pressures resolved in the lino of motion would bo nil ; tlierc would 
be no resultant force on the body, due to the fluid heing puslied 
aside at the front and closing in at the rear. Witli the l»ody near 
the surface, and still more with tlio body only partially inimcrsijd, 
as a ship, the excesses of pressure at the ends, and the defects of 
pressure along tho sides, mie to the motion, have tho immediate 
effect of causing the level of tho water to be ruist'd at the ends and 
lowered along the sides. In the case of a shiji moving on tho 
surface of water 8Up|)osed to be still, these variations of pressure 
will still exist, and the imaginary statical wave, first mentioned by 
Mr B. R Froude in bis lecture before tlie Greenock Philosophical 
Society in 1894, would be their natural result. In this imaginary 
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wave “ the elevations and depressions are the static! equivalent 
of the differences of pressure which there would be if the surface 
were fordbly kept smooth, as it might be conceived to be if the 
underwater hull were travelling beneath a rigid sheet of ice.** 
This statical wave may be regarded as the cause of the actual 
wave-series we observe. Any (fisturbance of level 
in water tends to generate a series of waves, and 
so we have the bow series of waves, caused by the 
statical wave at the bow, and the stem series of 
waves, caused by the statical wave at the stem. 

The force required to maintain contiuimlly these 
waves is the measure of the wave-making resist- 
ance of the ship. 

Each of these scries of waves consists of a set 
having their crests nearly i>erpcndicular to the 
lino of motion, and a diverging set sloping aft. 

Those latter mss at once away from the diip after 
being formed, but the transverse series initiated 
at the bow cause considerable interference with 
tlie corresxnmding series at the stem. The result- 
ing total energy of the wave-field will vary accord- 
ing to the way in which the two series interfere 
with oa(;li other, so affecting the resistance of the 
ship. Tills is the cause of tlie scries of humps and 
hollows which has been noticed us a characteristic 
feature of a curve of resistance on base of sjieed. 

This was investigated by Mr W. Froude in his 
1877 paper before the I.K.A. on the effect pro- 
duced on the wave-making resistance of ships by 
varying the length of the parallel middle body ; 
the matter of this paper is given in considerable 
detail in the ninth edition of this work. It be- 
came a])paront from his ex])erimonts that a hump 
on the resistance-curve was due to the incidence 
of a crest of the bow-wave series on the crest of the stem wave, 
while a hoUow on the resistance-curve was due to the incidence 
of a trough of the bow-wave series at the same place. 

The form taken by the waves generated in the motion of shm 
models has been carefully observ^ by both Mr W. and Mr R. E. 
Froude. To the peculiar arrangement of the crusts of the diverging 
waves has been given the name Echelon — the arrangement, namely, 
by which the most highly raised portions stand in ridges, each 
stopped back from the line of the crest of its preceding neigh- 
bour, the line again connecting the summits of these successive 
crests forming a definite angle with the line of motion of the 
body. The true moaning of this Echelon series has been pointed 
out by Lord Kelvin ; he has shown that it arises from the same 
cause as the transverse series, the two series being both jKirts of a 
complete whole. 

Of the enormous number of exx)orimental results that have now 
been obtained from the trials of shijis models, in the tanks referred 
to above, remarkably few have been made public. 
In connexion with the Torquay and Haslar tanks 
some few of the reports by Mr W. and Mr R. E. 
Froude have been published by order or permission 
of the Board of Admiralty, chiefly through the I.N.A. and other 
societies. Amongst these may bo mentioned the Oreykound exi^eri- 
monts in 1873 ; tlie Merkara results, in an I.N.A. paper in 1876 ; 
experiments on the effect produced on the wave-making resistance 
of ships by varying the length of ])arallol middle b^y, in an 
I.N.A. ]>aper in 1877 ; results obtained from models of three mer- 
chant liners in 1881 ; and a paper before the I.N.A. in 1888 on 
the ** constant *’ system of notation of results of ei^riments on 
models used at the Admiralty experiment works. Of the Dutch 
results a number were published by the late Dr Tideman in the 
Memorial van de Marine in 1878. C)f the Dumbarton experiments, 
results for three vessels were given by the late William Denny 
to the Institution of Engineers and Shipbuilders in Glasgow in 
1884 ; and for two models at varying draughts by Mr A. Denny 
at tlie International Engineering Congress at Chicago in 1893. 
The results of some experiments at the Italian tank to ascertain 
the effect of depth of water on resistance were communiiuited to 
the I.K.A. in 1900 by Major Guiscpiie Rota, and in the discussion 
A. Denny gave the results of some similar experiments carried 
out at Dumbarton. 

The experiments with the Greyhound were of special importance, 
as they helped materially to confirm the accuracy for practical 
purposes of the *Maw of comparison." In this case dynamometric 
experiments were made on the ship as w'ell as on her model. Three 
different displacements were given to the ship, and for the least 
and greatest of these several different conditions of fore-and-aft 
trim were tried. Subsequently, also, the vessel was fitted with 
bilge keels. Resistances at various speeds were obtained for no 
less than eleven different conditions of the vessel. The model 
was on a scale one-sixteenth fiill size, and the resistances were 
obtained in the Torquay tank under each of the conditions of 
displacement and trim corresponding to those adopted in the 


ship herself. Very close agreement was found to exist between 
the resistances of the Qreyl^nd ard her model according to the 
‘‘law of comparison." (This most important law is very ftdly 
dealt with in the ninth edition of this work.) The Merhara 
results are of special interest, because of Mr W. Froude's attempted 
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Fio. 3.— Curves of I.II.P. for a vessel of 2000 tons displacement. 

analysis of the “indicated thnist" curve into its elements. 
Besides the curve of I.H.P. on base of s])eed, another curve w^ 
constructed showing “indicated thrust "on the speed base. This 
“indicated thrust" was obtained at any given speed by multi- 
plying tlie I.H.P. by 33,000 and dividing by the product of pitch 
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Fia. 4.--Uurve8 of I.H.P. for a vessel of 6000 tons displacement. 

and revolutions of the propeller. Mr Froude resolved this into its 
elements, namely: (1) useful thrust or ship’s true resistance; 
(2) augmentation of renstanoe due to the action of the propeller 
(since called thrust deduction) ; (3) edgewise friction of propeller 
blades ; ( 4 ) initial firiction ; (6) working friction ; (6) air-pump 
and fe^-pump duty. The results obtained from this analysis are 
of extreme interest as indicating the various sources of loss between 
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the actual I.H.P. and the H.P. due to the shiji’a net resistance 
(called Effective Horse-Power), but in the light of more recent ex- 
periments the values arrived at have been somewhat modified. 

For estimating the indicated horse-power required to give a 
particular speed to a steamer there ai*e two distinct courses o])en, 
according to the information available. One is tlie use 
iuMemtea obtained from tank exjwriments, the otlier the 

aowar obtained from actual ships. It is sometimes 

erroneously thouglit that the former of these courses 
excludes the latter ; so far from this being the case, a good deal of 
the ex})orimental work of a tank is directed to oblalning as full a 
knowledge as possible of the incoTisiaiicy affecting all comparative 
speed-results. Models are tried under conditions exactly similar 
to those of the shills they represent, the speeds and ]jowers of W'hioh 
are known ; from the models the effective horso-i)owerH are deduced, 
and these are conq)arefl witli tlic actual jiowers, the ratio of 
the former to the lathsr expressing what is known as the propulsive 
coefficient. In estimating for a new ship the de^signer has the 
propulsive coefficients of similar ships l>cfore liim, together with 
such knowledge as is available of the cause of their want of con- 
stantly. Besides I)ropulsive coefficients, other tank data are ke]»t 



in shape for ready apxdication. From such particulars the cfirvo of 
H.P. tor the ship contemplated can bo estimated. 

With further reference to the propulsive coefficient, a very 
roughly approximate figure is 0*5 ; the difference iMjtwcen 
unity aud this coefficient must bo regarded as the combined 
loss of efficiency' of all the different parts of the propulsive 
machinery, including the propeller. As already irumtioncd, those 
losses were analysed by Mr W. Froudo in 1876 in his ])aj)er on the 
Merkara, The loss due to the propeller has since received great 
attention at the hands of Mr R. E. Froudo, but there would seem 
to be room for more investigation and exjieriment regarding this 
and other losses. 

The method of estiniating sx)eed and power which is probably 
most commonly used is one involving a relation between I.H.P., 
displacement, and speed, expressed by the formula — 

(Sj>eed)’^ X (Displacement)^/® 

I.H.P:: 

C being called the Admiralty coefficient. The value of C varies 
considerably for different speeds even of the same ship. For it to 
be constant, the I.Il.P. would have to vary as the cube of the 
8iM3od ; if resistance varied as the scpiure of the speed and I.H.P. 
as resistance and speed, the condition of constancy would bo ful- 
filled. Resistance-variation, however, is not so simple. Again, in 
the dependence of I.H.P. on resistance and s|)eed important terms 


are involved causing considerable variations. Those who use the 
Admiralty coefficient for estimating are very careful to choose 
their data from practice with which they arc well actpiaiiited, aiid 
to sec that they do not press the application beyond tlie limits. 



that the circumstances justify. In some cases groat care is taken 
that the speed for the ship under estimate is the corresponding 
speed of the ship estimate(f from, or that the departure from the 
corres|K)nding s|»«cd Ls not great. (CorresjKinding spet'ds are those 
varying as the square root of the lengths. These arc the Hi>ccda 



used in the law of comparison.) Again, between the shi]> under 
estimate and the ship estimated from, a general similarity as to 
form aud as to jiroportion.s of Icngtli, breadth, and draught i.H 
Bought. 

A general indi(;ation <mly can here be given of the value of the 

S. VIII. — 74 
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coefficient C. For good results it may be said to vary from 200 
to 800 (speed in knots, displacement m tons), but many instances 
vrill be fbund of values both alK)vo and below this range ; in steam 
launches (to take only one instance), where the spcx^ is high in 
relation to the square root of the len^h, it may be as low as 80. 

As an illustraUon of the use of the law of commrison in estimat- 
ing I.H.P. from the performance of a similar ship, the followiim 
example is given : — A vessel 300 feet long, 36^ feet broad, 
Vnotimw draught, and 2136 tons displacement requires 

ot^m^ yQQQ I.H.P. for a speed of 20 knots. It is required to 

pMrtMoa, estimate tlie I.II.P. of a similar ship of 8000 tons dis- 

placement at tlie corresponding speed. The ratio of displacements 
being 3000/2135, the ratio of linear dimensions will be the ^ ^ ^ 
cube root of this, or 1 ‘12, and the ratio of corresponding ^ 
s])eeds, tlie sixth root, or 1*06. The dimensions of the 
8000-toii ship will therefore be 336 feet x 41 feet x 15*1 
feet, and the corresponding speed 21*2 knots. At this 


varies as the square of the speed. On the other hand, as the 
speed of the 200-feet ship passes from 16 to 17 knots the I.H.P. 
increases from 8800 to 8200, or approximately in the ratio 2*2. 

( tf V II 

approximately, indicating that the resistance is 

actually varying as the 12th iK>wer of the speed for thm ship 
between 16 and 17 knots. Practically so short a ship of this form 
could not be driven at a greater speed than 17 knots, for after this 
speed is reached any moderate increase of I.H.P* would not 
sensibly affect the speed. 

This excessive rate of growth of I.H.P. does not continue in- 


Powtraad , 


tlm law of comiwrwon, 7000 x(|^y/® = 10,400 I.H.P. 

about. Thus for a vessel similar to the above, 886 feet x 41 
feet X 15*1 foot, with a displacement of 8000 tons, 10,400 
I.H.P. is required for a 8(>ood of 21*2 knots. In this use 
■of the law of comiiarison we make several assumptions : — 

(1) The machinery and propellers will work with the same 
efficiency in both cases ; (2) the surfaces of the two vc.ssels 
are in the same condition ; and (3) the correction for sur- 
face friction in |)assing from ono ship to the other of 
different length is unnecessary. (This correction is of CTeat 
immrtanco when passing from a model to a full-sized ship.) 

To illustrate what has gone before, and at the same time to 
afford useful data for estimating the I.H.P. of vessels of a riarticular 
type, a number of diagrams have boon constructed (Figs. 8-7) 
. showing for each of five displacements a series of 
'curves of I.H.P. plotted to a Imse of 8]M}ed for shi|is 
of various lengths. They are based on the steam-trial 
results of the Elswick cruisers and other data. The volume of 
displacement of the above vessels is apjiroximately one-half that of 
the cirnumscrii ling tsirallelopipedon, or in other words the ** co- 
efficient of fineness^’ is about 50 per cent — a very fair average 
value for modem cruisers. These results will only hold for vessms 
of about the same coefficient of fineness, for experience with 
models has shown this coefficient to have an iinjKtrtaut Ixsaring on 
resistance. With this restriction the scries of curves 
enables an apjiroxiniatc estimate to bo made, by a 

S rocess of interpolation, of tlie I.H.P. necessary to 
rive at any required speed a ship of given dimen- 
sions within a wide range of displacement and length. 

It must he borne in mind, however, that there are 
many ixissible features in the form of a vessel which 
militate against a good performance, princiiial among 
which we may mention the following ; — sudden 
change of curvature in the curve of sectional areas, 
parallel middle body, too full a water-line, unduly 
large ratio of beam to draught ; and to realize so 
good a |s;rformancc as is represented by those curves 
we must suppose the lines of the ship designed to 
avoid, as far as possible, any of these features. 

Besides this, the engines and pro])ellers must have 
been designed to minimize the waste of jiowcr in 
•engine friction, churning of the vratcr by the pro- 
]K)llors, Ac. ; the ship must have a clean bottom, 
and be run in deep water under favourable con- 
ditions of wind and sea. 

As a numerical example of the use of these curves, 
suppose we wisli to estimate the I.H.P. necessary to 
drive a cruiser of 10,500 tons displacement and 460 
feet length at a s^ieed of 23 knots. Wo first plot a 
series of cross curves of I.H.P. on a base of length 
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Figs. 8 and 9.— Cross curves for determining the 1.II.P. of a vessel of 4G0 feet length, 
10,500 tons displacement, and 23 knots speed. 

definitely, for after a certain speed is reached the rate suddenly 
begins to fall ofi‘, and eventually will again bear a reasonable 
reUtion to the rate of gi-owth of the speed. The phenomenon is a 
result of the harmonic nature of the wave system, and is not con- 
fined to abnormally short ships. In fact, it is most ap])arcnt in 
small fine vessels run through a wide range of speed, sucli as torpedo- 
boats and destroyers. Fig. 10 shows, for such a vessel, three curves 
plotted to a base of s^ed, the ordinates being respectively — 

T « I-H.P. LH.P. ^ . . 

I,H.P., The second of these is of course a 

curve of resistance, and the rapid rise and fall of the rate of growth 


Slitting this series at 460 feet lengtn we again 

S a cross curve of LH.P. (Fig. 2), this time on a 
of displacement. Lastly, we cut this curve at 
10,500 tons displuGomout, which gives us 23,500 as the I.H.P. 
required. By rej^ting this ]>roces8 for a series of sjieods, a com- 
plete curve of LU.P. could be constructed. 

The curves bring out very strikingly the great importance of 
giving a ship sufficient len^h if she is to run at high speeds. 
Take, for example, the curves on Fig. 3 for ships of 2000 tons 
displacement. The 860-feet ship hero requires 2100 LH.P. for 
16 knots and 4200 for 20 knots, t.e., the I.H.P. is doubled in 

passing from 16 to 20 knots. But 2 = approximately, in- 
dicating that for this sliip tlie LH.P. varies us the cube of the 
apeed within these limits of speed, and therefore the resistance 
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of resistance manifests itself in this rosistanco-curvo by a voiy 
marked hump between 15 and 25 knots speeds. The third curve, 
I H P 

that of is interesting as affording, by its slope at 

different points, a very good indication of this rate of growth. 

Up to 18 knots speed this curve is not far from being hori- 
zonUl, indicating that till then the resistance is varying about 
as the square of the speed. The rate of mwth increases from this 
point till it reaches a maximum at 15 Knots, and then falls off 
till at 19 knots the resistance once more varies as the square 
of the speed. From this jioint onvrard the resistance increases 
approximately according to the above law. It may be noted that 
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«t 19 knots the ship's statical ware has approximately the same 
length as the wave wliich would travel freely at the same speed as 
the ship, and this determines the position of the maximum value of 
I H P 

^speSIp* connexion a fact pointed out l>y Professor Biles 

in a paper read before the Inrtitntion of Naval Architects in 1881 
is interesting. When the resistance of a form varies as the 6th 
jHiwer of the speed, an increase in the displacemeiit by a propor* 
tionate enlargement of dimension will not cause an increase in the 
resistance for the same speed ; and when the resistance varies as a 
higher power of the speed than the 6tli, the resistance will actually 
be reduced by increasing the displacement. 

As the speed is decrea^, the Mvantago of tlic longer ship rapidly 
falls off, and at low speeds the longer ship a(;tually reqiiii'es more 
LH.P. to drive it than the shorter one of the same displacement. 
For example, if we compare 5000-ton ships of 400 an<! 450 feet 
lengths (see Fig. 4) at 23 knots, the 400- feet ship requires 1800 
more I.ll.P. than the 450 feet, but at 17i knots the I.H.P.’s re- 
quirtid are almost equal (shown by the curves crossing) ; and if the 
speed is further reduced, the 450-feet ship becomes the worse of the 
two. The reason of this is not difficult to see. At high siiecds tlio 
resistance is chiefly caused by surface disturbance or wave-making, 
and this is loss in a line hmg ship ; but at low speeds the resistance 
consists almost entirtjly of surface friction, and conse(|uently is pro- 
portional to the wetted surface of the ship. Now lengthening a shift 
of fixed dis]>lacement, with corresponding reduction of be^ni and 
draught, increases the wetted surface, just as increasing the eccen- 
tricity of an ellijtso of fixed aim increases the |)erinicter. Conse- 
quently the longer ship has the greabii* surfaco-frictioii resistance. 
In fact, for a given disfilaccnicnt and speed we (tan find a definite 
length of ship whitth will require the minimum ex|M;nditure of 
I.H.P., but structural and other reasons would generally make 
this length too great for jiractical purfsises. This “best length” 
will, of course, im^reose both with speed and displacement. As a 
result of this reasoning wc should expect the order of the curves at 
low speeds to be the reverse of that at high speeds on mcdi sheet, 
t.r., the ordinate for the longest ship should be higliest instead of 
lowest, and so with the others. This would have been more 
apparent had the curves been plotted on a more open scale and 
continued to a low’or speed than has been found convenient to do. 

Before proceeding to discuss screw proiwllcrs, it will he desirable 
to define some of the terms emi)loyed. The product of revolutions 
^ and pitch is often called the 8|)oed of the propeller ; it 

crew represents what the sjKJcd would be in tlie absence of 
prope e . Speed of advance, on the other hand, is applied 

to the movement of the jiropollcr in the line of its action witiiout 
relation to its rotation. The difference between speed of pro|icllcr 
juid speed of advance is the slip. Slip is often s]Miken of as either 
“apjMirent” or “real”: if it is “apparent” for sjM^cd of ad- 
vanco is taken the spc<Kl of the ship, when it is not real, simply 
because it takes no a<?count of the “wake” water carried with the 
ship. For analytical purposes this wake must Iw taken account 
of, and the speed of advance measured with respect to it; the 
resulting slip deduced is then the “real” slip. Since the wake 
moves with the ship, the speed of advance of pro})eller through tlie 
wake is, speaking generally, less than the speed of the ship, and 
the real slip is greater than the apparent slip. “ Vclotuty of feed ** 
IS the term employed by Mr liamahy for the sjMicd of advance 
through the wake, and iii some resiiocts it expresses what is wanted 
better than any other term. 

Previous to 1878 investigations into the imiion of the screw 
propeller were nwule on the following lines : — The velocity of water 
flowing past a propeller blade was resolved (1) iiormaliy and (2) 
tangentially to the blade ; further, the nornml velocity was rcsolvecl 
into (a) longitudinal and (6) rotational velocity. A fundamental 
error underlying this double resolution was that it did not correctly 
measure the forces involved, or take account of the effect of the 
obliquity of a piano moving at an angle to itself through the water. 
In Air W. Froude’s 1878pa[>er “ on the elementary relation between 
pitch-slip and proimlsive efficiency” this error was corrected. 
On the authority of Lord Rayleigh s investigations, supported by 
exjieriment, it was shown that the normal pressure tutting on the 
face of a plane relatively narrow in the line of motion depends 
upon the sine of the angle of inclination rather tliaii on the squaro 
of the sine, as had been previously assumed. Starting with this 
fact as a basis, and using figures for normal 2 )rcssuro and for surface 
friction obtained from nis own expenmonts, Mr W. Froude con- 
structed mathematical expressions for the forces acting on a piano 
area moving obliquely through the water at a given sj)^. Seat- 
ing this plane area as an elementary jiortion of a propeller blade, 
and considering the forces in relation to resolved speeds, ho obtained 
fiirtlicr expressions for (a) effective work done by the plane in the 
direction corresponding to the line of motion of the ship, and 
(5) total work required to bo done in the circumferential direction 
to maintain the motion. The ratio of {a) to (5) in any case repre- 
sented the efficiency for that case. Ho was led to the following 
.conclusions regarding maximum efficiency: — (1) The slip angle 
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(obliquity of surface to the line of its motion) ought always to have 
the same value (nroiiortional to the stjuare root of the coefficient of 
friction) ; and (2; when this is so, the pitch angle should bo 45^ 
Tlio maximum efficiency obtained from this investigation w'as 77 
per cent. This theoretical investigation, though of iui]x>rtaiicG and 
mterest, does not exactly represent the actual conditions, inasmuch 
as tlio deductions from a small element are applied to the whole 
blade, and, further, the considerable di.sturlianco of the water w'hen 
a blade reiu:hos it^ owing to the passage of the preceding blade, is 
ignored. 

The oxjien'ments on screw propellers which Air W. Froude was 
carrying out in 1878 at the Torquay tank, and the nature of which 
he had in the previous year described in a paper read before the Insti- 
tution of Civil Kngiiioers, were after his death continued by Mr R. 
£. Froude, and some of the results were eommunicatod to the 
l.N.A. in 1883, 1886, and 1892. A })artia1 series on somewhat tlie 
same lines was also described by Mr Thoniycroft to the l.N.A. in 
1883. In the Torquay cx|)crimonts four four-bJaded propellers 
were used, with a uniform diameter of 0*68 feet, and having relation 
of pitch to diameter, or pitch-ratio, of 1*225, 1*4, 1*8, and 2*2 
respectively. Tlie pitcli of osch blade was uniform and the shape 
e]]i])iical. The width in the middle of the developed blade was 

0*4 X so that the dcvoloi>cd surfac-c (making no deduc- 

Ju 

tioii for the area of boss) was 0*1 x disc. area. In llic experiments 
a uniform sliced of 206 feet iior iniiiub^ was oliiaiiicd through- 
out ; for the most jxirt the ]iropcllor.s were tritid in the open, no 
ship model being represented in connexion with them. In ca<di 
case, wbih^ the syicod of oilvancc was uniform, tlie iiimiber of 
revolutions was varied thnaighout a suflicicnt range of ex^wriments, 
the slip or sli]>-ratio was thus varied, by .slip-ratio being ineaiil 

1 ~ . The ilirust ami also the turning couple 

Pitch X rovolutioiis 

were ascertained in each experiment, the relation of work done by 
thrust to work of turning moment expressing the, cflicieney. In 
<‘onihiiiing the results from the four ]»roj)ellcrs great aH.sisiancc was 
derived from the di.scovcry that the curve.s expressing the variation 
of efficiency with slin ratio had a clo.se similarity, one curve being 
]>ra(.*.tically producible from another by an alteration of the scale 
iisisl for the abscisa'e of the curves, naiiifjly, the slip-rat io. Alaking 
the alteration in eu(*h ca,sc, a diagram was obtained in which one 
cflicieney curve did duty for all the ]>ro))eller.s. The ordinates of 
this curve*, rcpre.sented cflicioiicies, the ab.sci.ssitt rejiresented slip- 
ratios, varying uniformly for any one propeller, hut requiring a 
ditterent scale of intcrprotatioii for each projielhir in cpie.stion accord- 
ing to its ]»itch-ratio. The data given by this diagram, although 
derived from propellers with four ])it(5h -ratios only, were ri*adily 
made ajiplii^able, ny interpolation, to any other ))itch ratios within 
the limits of those actually cxiieriniented upiii. For practical 
application the next stop needoa was to make the rc^sults obtained 
from propellers of one uiameter, moving at one siK*.ed of advance, 
availanle for any sjiccd and any size. For this jmrposc the foll(»w- 
ing aFsninptioiis were made, which, how(*ver, are well supjKirtcd by 
exjicrimental results: — (1) With given slip-ratio the thrust of a 
given sc-rew varies as the square of the .sjM'cd of advance. (2) With 
j^veii slip-ratio and given speed of advance and given design of screw, 
with varying size, tlie thrust varies os the square of the dimensions. 
(3) With given slip-ratio and given design of .se.rew the cflit-in/icy is 
unatfected by variations of speed or size of se.rew. The data from 
the small iiropcllers were iiitcrjircted in aei'ordance with the above 
by the introduction of the necessary multipliers and divi.sors into 
tlie scales of the dia^ni alrea«ly referml to. This diagram is 
eajiablo of very (smsiucrablc modilicutifUi, in accordance with the 
class of problem to the solution of whiidi it is to be applied. Sup- 
jKise it is desired to asiiortaiii the liest )»ro]icllcr for a iicrtain BJs^ed 
of a given shin. Air Froude assiniics the elfeetive liorse-jjowcr to 
bo known. Tliere are llien still four variables to be dealt witli, 
namely, the diainetf*!*, the pitch or piteli-ratio, the revolutions, 
and the effhdeney. If the revolutions, as is usually the cns4% are 
practically fixed by the size of the engines available and the horse- 
power to be developed, one other unknown is .sujqJicd, and Air 
Froude’s working diagrams (sec Tram, Just, Kav, Arch.^ 1892) 
then give the means of exjinissing diameter in terms of eflicieney 
and pitch-ratio, these last two variables being mutually involved. 
In ultimately deciding ujion the diameter there i.s the question 
of space to lie considered ; and also, in fixing the pitch -ratio, a le.ss 
efficiency than the maxirnum has often to he a<!eeplc(I, in order 1o 
avoid adopting a pitcli-ratio either larger or smaller than scrims 
justified by actual exiierienee. 

The results so far ae.scrihed were obtained from four-bladrid i>ro- 
pcllers of the size already given. Some .supplementary experiments 
were made upon otlier propellor.s liaving three Idadcs and two 
blades. Other things being approximately the same, tliese gave 
thrusts diflering from tlie thrusts of the four-bladed propellers in 
the ratios 0*865 to 1*0 and 0*66 to 1 *0 r(i.spectivoly. Thr; data for 
four-bladed propellers can therefore, with .some quafification, be used 
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for the others, providing the thrusts, and consequently horse-|)ow6r8, 
are reduced in the i^ve ratios. A pro|wller with wider or 
narrower blades than used in these oxpenments would also require 
some corresponding moilihcation of the thrust or hoi‘se-|)ower read- 
ings of the data. 

As already mentioned, the results just dealt with were obtained 
from propellers having no ship model in connexion with them. 
The enbet of the presetnee of a snip model upon the screw has, how- 
ever, received very car<dul attention, as has also the correlative 
eilect of the serctw upon the resistaiuMi of a ship model behind 
which it is working. The former is the effect of the wake, whereby 
the speed of advance of the profioller through the water is less 
than the s{N)ed of the ship. The latter is an enhancement of resist- 
ance due to the suction caused by the propeller, so that the thrust 
requirmi to pro]>cl the model is greater than the net resistance ; 
this differeuco is generally Rjioken of as ** thrust deduction.** Mr 
Froude ill his curves assumes certain standard values for water and 
thrust deduction ; tlic actual wake, expressed as a ratio of the speed 
of afivaiicG, is given by him for a number of shi])s, and a method 
of correction is [lointod out for cases where the wake is knouni to 
be other than the normal. 

The i>honomonon of cavitation in connexion with the action of a 
propeller was encountered in a practical form in 1891. Kxjicrimoiits 
Cmvitmtian torpodo-boat destroyer Daring, made by Mr 

'Barnaby in 1894, showed that in this vessel when the 
total thrust of the screw, divided by its projected hhvle area, 
amounted to llj It) per square inch, a sudrlen change took iilace 
in the sliji-curve, tlie slip being abnormally incrcuHcd. The 
reason for tlic change was traced to the inaliility of the water 
at the hac.k of the blade to follow the blade’s motion, a partial 
rupture of the column of water occurring, and cavities forming 
in consequence. A thrust of 11*2 lb means aiiproxiinately 
6 *6 It) i)ush on the w'ater leaving the screw-face ana 5*0 lb drag 
on the water approaching the screw-bock. The discrejiancy 
between 15 lb ana 5*6 lb shows that rupture occurs at |)arts 
of the screw surface long before the mean tlinist per square inch 
of the whole surface reaches the amount duo to the extemid 
air-pressure.” 

PROCF.8H OF DesKJN. 

When a shipbuilder is apjiroached for the production of 
a new ship, he must Iw informed of the rc<{uiremonts of tlio 
(!aHe ; the kind of trade or service in which the vessel will 
be engivged ; her speed ; if she is to be a steam vessel, the 
distance she must run on ordinary voyages without re- 
cfjaliiig ; the weight of cargo to be taken, or the number 
of iiassengers to bo carried, and the kind of ac(;ommoda- 
tioii required for them. Very frequently these require- 
ments will imdude certain limits of size, draught, cost, or 
tonnage, which must not lie exceeded. In addition, it 
must Ijo stated in what society, if any, she is to be classed, 
as this will detennine the details of the scantlings to be 
employed. The shiiibuildor will usually have, to guide 
him, the details of some successful ship or sliips previously 
built to fulfil the same or similar conditions as in the 
vessel required, and he will probably know what measure 
of success or popularity the respective features of the 
vessel or vessels have earned on service. The dimensions 
can in this case be at once fixed to provide the necessary 
speed, strength, stability, and seaworthiness, and the cost 
of the vessel determined. If the departures from some 
similar ship of knowai and approved qualities are small, 
tlio details of the new ship can be inferred directly from 
those of the similar shi]), and modified drawings, s|>ecifica- 
tions, &c., can lie rapidly prepared, and the building pro- 
ceeded with. On the other hand, the departures from 
|irovious vessels or the usual practice may be very great, 
in which case much will de{)end on the shipbuilder’s skill 
and judgment. Considerable investigation and calculation 
may be required to ascertain how the desired qualities and 
conditions can be best provided for. Outline drawings are 
first prepared to the dimensions which may be considered 
suitable, and the calculations are made on this assumed 
design. These will include estimate of the weights of the 
hull, of the machinery, equipment, &c.; and if it is not 
intended to class the vessel in some registration or classifi- 
cation society, questions of strength will have to be con- 


sidered. If, however, the vessel is to be so classed, tho 
determination of the structural strength may be omitted, 
as the scantlings required by the niles of such society are- 
arranged to provide sufficient strength. If the calcula- 
tions show that the dimensions assumed do not enable the 
required conditions to be fulfilled, the dimensions must bo' 
iiK^ified in the direction indicated by the calculations,, 
and the calculations made over again. This process must 
be continued until a satisfactory result is obtained. As 
soon as the dimensions obtained for the vessel are found 
to be appropriate, more complete drawings are put in 
hand, and the final calculations pertaining to the displace- 
ment sheet, weights of hull and equipment, centre of 
gravity and trim, metacentric diagram and curves of 
stability and speed, are made. 

There are many variations in the division of the work 
of designing and building a ship. In building large 
passenger the design often originates with the 

owner’s or steamship company’s staff, and in some cases 
naval architects are employed, completed drawings and 
specifications l>eing handed over to the shipbuilder with 
the order for the vessel. In other cases shipbuilders work 
in close connexion with the steamship companies, and the 
business relations are of a very simple character, the com- 
pany being content simply to send an order, with a note 
of the principal dimensions and type of ship required, 
leaving the determination of all details of the design in 
the hands of the builders. The general practice liiis 
betwiion these two extremes. In any case, complcti* 
design drawings and detailed sjxicifications are necessary 
for the shipyard o|)eration8, and if not supplied must be 
prepared by the shipyard staff. Bometimes outline draw- 
ings of the vessel on a small scale — including an elevation 
or side view, one or two plans of the main deck and other 
parts, and a short description of the vijssel — are first pre- 
pared, and are called an outline or sketch design ; but 
usually the information which constitutes a design com- 
prises a sheer plan, profile and plans of each deck on a 
|-iuch scale, a midship section on a J-inch scale, and a. 
conqilete specification. 

The sheer drawing gives the outside form of the ship. 
It consists of an elevation showing her longitudinal con- 
tour ; the positions of the decks ; the water-line or line at 
which she will float, and certain other lines parallel to 
this and equally spaced below it, wliich arc also called 
wati^r-lines ; a series of vertical lines equally spaced from 
stem to stern, called “ square stations ” ; and certain other 
details : of a bod^ plan showing the sectional form of the 
ship at the square stations, sup|K)sing her to be cut by 
transverse pianos at those stations : and of a half-Weadth 
plan showing the form of the ship at the several water- 
lines, supposing her to be cut by horizontal planes at the 
levels of these lines. The profile and plans give all the 
internal arrangements of the vessel, the holds or spaces 
set apart for cargo, the passenger accommodation, the 
positions of the engines and boilers, the accommodation 
provided for the crew, and other principal fittings. In a 
warship there are no cargo holds or passenger accommoda- 
tion, but the distribution of the armament and magazines, 
the armour, and other arrangements for the protection of 
the vessel against injury in action are carefully shown^ 
and the appropriation of every portion of the internal 
capacity of the vessel is clearly indicated. The midship 
section shows the structural arrangements of the vessel, 
and usually the scantlings of tlie most imiK)rtant parts. 
The specification is a statement of all the particulars of 
the vessel, including what is shown on the drawings as 
well as what cannot be shown on them ; the quality of 
the materials to be used is described, and the scantlinga 
of the same carefully recorded; and it is clearly stat^ 
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9290 vessels. 
477 

5122 „ 

2070 „ 

1964 „ 

1530 „ 

1110 „ 
1107 


how parts not manufactured by the shipbuilders are to be 
•obtained. 

As already intimated, tlie register societies, the object of which 
is to class ships with regard to their strength, durability, and 
P . general seawoithiness, mainly fur ])urposes of insurance, 
lix the quality and strength of tlie njaterial usetl, the 
scantlings of all the parts, and other details for shijis 
societiea. under their rules. But they also recoi-d all the 

im]K)rtant features of the 8hi[)S so classed, and thus provide must 
of the information which the shijihuildcr requires ibr the design 
•and construction of ordinary vessels. In fact, iiic design for such 
ships, if design it can be called, consists in choosing from a large 
mini her of examples, differing very little from one another atid all 
known to be good seagoing vessels, the exact dimensions and type 
•of ship whimi the price named will admit of, and preparing 
•outline drawin/ra of the internal arrangements accordingly. 

The principal registration and classification societies in operation 
in 1901, and the number of vessels (sailing and steam) classed at 
•each, were os follows : — 

Lloyds Romstcr of British and Forei^ Ship- 
ping, having its headquarters in London . 

British Corporation for the Survey and Register 
of Shipping, in Glasgow .... 

Bureau Veritas Intcmational Register of Ship- 
ping, at Paris 

NorsKo Veritas, at Christiauiia .... 

Germanischer Lloyd, at Berlin 
Record of American and Foreign Shipping, at 

New York 

Registro Italiano 

Veritas Austro-Ungarico 

Of those societies, Lloyds Ile(tist<'t\ as at }>i'csent constituted, 
lias existed since 1834 ; at that date it sniiersedcd two rival 
institutions having a similar object. The name Lloyds is traced 
hack to Lloyds* Coffee-house, once situated in Lomliard Street, in 
which underwriters mot for business imrjioses, and from which in 
1696 they issued tlicir first publication. The first printed register 
was isHiK^ about 1726, a coiiy dated 1764 being still extant. Tlio 
office of surveyors is referred to in a register hook of the date 1781, 
hut there are evidemtes that in 1768 rcjiairs were 8U})enti tended 
by officers of the society. In 1799 surveyors were stationed at 
twenty-four ports in the United Kingdom. In 1822 the register 
for the first time reconled a steamship. In 1824 ajipeared the first 
“Instructions to Surveyors” as to the carrying out the rules for 
classification ; and in 1834, on the cstablishmeut of the present 
society, precise regulations wore issued regarding the survey of 
steamers. An iron ship was built under survey and received a 
•class in 1837, while the first rules for the ooustaiction of iron shiiw 
were issued in 1855. In 1851 a composite vcasol was clastasd, but 
it was not until 1867 that rules for the construction of such vessels 
w’cro issued. Steel was accepted in 1867, experi menially, steel 
•being then made by the Bessemer procea.s. Steel by the Siemens- 
Martin proeoas was first used for two small steamers in 1877. 
Kiigiucor surveyors were first ajqiointcd in 1874, The society 
is maintained by the shipping community ; its affairs are 
managed by a committee* of fifty- eight members — merchants, 
shipowners, and underwriters— elected to represent the important 
shipping centres of the country, and there arc branch committiies 
at Liverpool and Glasgow. The socic.ty has a staff of 170 ship and 
engineer suiweyors in the United Kingaom, and 114 at the principal 
foreign iiorts. 

In the case of a new vessel intended for classification, the plans 
for its construction are in the first ])lac.e submitted to and approved 
by the committee ; the building proceeds under the sujiervision of 
the local surveyor, and when completed, a clta.racf^ir is assigned to 
the vessel by the committee uiwn that surveyor’s rejiort. The 
sofuety issues annually to its subscribers a register containing 
iiarticulars of the classification of vessels to which characters have 
been assigned, toother with many other details. All other 
mei'chant vessels of the world, of 100 tons and upwai’ds, except 
wood vessels on the Great Lakes of North America, arc included in 
the work. This register contains particulars of the age, build, 
tonnage, dimensions, and ownership of some 28,000 vessels. 

The Burmu Ketnlas was founded in Antwwp in 1 828, ono of its 
principal aims being to make known to underwriters the qualities 
•and flefects of ships frequenting Dutch and Belfpan ports. In 
1832 the headquarters wore moved to Paris, and in due time its 
influeiice spread to all countries where shiiiowniiig or shipbuilding 
•existed ; it is now represented in over 200 districts comprising 1500 
ports. In 1851 rules were drawn up for the construction of wood 
ships, and about 1867 for iron. Rules for steel came later, and 
also rules for the construction of machinery. A staff of surveyors 
formed iiart of the organization from the beginning ; and in the 
'earlier days the professional experience of the surveyors was the 
•only guide as to what was necessary and sufficient With the 
laiiso of time, and with increased variety of construction and 


complication of interests, somotliing more than individual judg- 
ment and experience became necessary, and with the Bureau 
Veritas, as with Lloyds and other similar societies, delinitc rules 
were introduced, and by their means a greater uniformity of 
practice was attempted and secured. 

The BrUish Corporation was founded in 1890, and obtained its 
charter under the Merchant Shipping Acts for the assignment of 
freeboards ; its first niles were issued in 1893. Its inception was due 
to the enterprise and influence of a number of leading shipowners, 
shipbuilders, and engineers throughout the country, and more 
pirtieularly in Glasgow and the West of iktotland, the first aim of 
the foimdera being to provide an indejieiidont society, thoroughly 
callable of dealing with the (H>m]ilicatcd questions which were 
likely to arise under the Load Line Act then coming into ojieration. 
The Liverpool Registry, which had once been iiidepondeiit, had 
been ahsoroed into liloyds some years 110101 * 6 , and it was felt that 
the enormous shipbuilding intorosts of the country demanded tlie 
existence of a society whose friendly rivalry with the great society 
of Lloyds would have a beneficial intluonce on the shipbuilding of 
the country. 

The Norskc VeriUis was established in 1864 by the various 
marine insurance clubs of Norway. Previously each club had its 
own separate staff of surveyors, on whoso reixirt to their club 
depended the class of the vessel and the premium to be paid. As 
ships rose in value and reinsurance lieeame the rule, snmcthiiig had 
to bo done for mutual protection. By the establishment of the 
Norjike VeriUw one uniform astern of classing anti valuing was 
suhstitntod for the older methods. In the matter* of rules tliis 
society kept pace with the changes of the merenntilc marine ; it 
jirovided, as the oixtasion required, for the introduction of iron and 
steel ill place of wood, and of steam in plat'e of sails. 

The OennaniscLrr Tdoyd was established in 1867, and reorganired 
as a joint-stock company in 1889. Its functions are carried out 
by officers at the central oftice in Berlin, assisted by a staff of 49 
ship and engine surveyors in Gennany and 138 at the luiuciiial 
foreign jiorts, the latter inidor iHinlrol of agents, ivlio arc mostly 
consuls. 


The Brrortl of Anwriran and Fornyn. Shtypiny was established 
in 1867 by the American Shipmasters’ Assoeiation (now called the 
Anm'kiin Burean of ^hip}nn<j)y and is the standard American 
authority. Its rules for the construction and c;lasNiiication of 
vessels, as published in 1889 and amended in 1900, received the 
ajiproval of the U.S. Navy Depaiirnent and of the several hoards 
of American niidorwriters. It has agents and surveyors in all the 
])ri]n*ipal ports of the world. 

The jiresent rules of the above societies apply in every rtaso to 
construction in steel and iron, and in most cases to eonstructioii in 
woiv^ also. The. tables aeconqianyiiig Die rules for steel and iron are 
ill some cases ipiitc distinct ; in others they are so arranged that steel 
or iron scantlings may be reael off the same tables, interpreted, when 
the material is steel, to give some 20 jior cent, leas sectional area 
than when it is iron. The Bureau Veritas and Gerinanisclier 
Lloyd make a further distinction of materials by discriminating 
between common iron and superior iron. 

The highest class assigned, uiion the completion of a shi]i by the 
societies referred to, is as follows *. — 

Ll»y<Iii .... lOOA 1 |§(1..M.C. 

ISurcau Veritas . . 3/3L ] 1 

British Corporation . . B.S.sjc M.B.S.^ 


Norske Veritas ... A1 

Germanischer Lloyd . * 

Record of Amer. Shipping A1 


A.L 


M.C. 


M. b K.V. 


The star or cross in cacli cose denotes Sfiecial survey. In Lloyds 
lOOA refers to conformity of scantlings with the tables ; the. figure 1, 
to tlie efficient state of the onuipnient, including anchors and cables ; 
L.M.C. denotes Lloyds Machinery Certiticab'. In the Bnrcan 
Frrilas the largo 1 expresses first division of itlassificatioii (out of 
three.) ; the two rings around the 1 denote that the. ship is divided 
into a sufficient iiumlier of water-tight compartments to eiiahlo her 
to float in still water with any two of them in free communication 
with the sea. Veiy few ships in the register have the double 
ring, but some have a single ring (J), denoting power tf» float in 
still water with any one (mmpartineut in free communication with 
tlio sea ; 3/3 expmsses completeness and efticieiicy (»f hull and 
machinery; the first 1, that the wood portions of the hull are 
entindy satisfactory ; while the. second 1 lia.s the same significance in 
resiiect to tlic equipment of masts, spars, rigging, anchors, (diaiiis, 
ana boats. In the British (Uyrporatityn. B.S. signifles 

conformity with all requirements, these letters Htmidiiig for British 
Standard ; M.B.S. signifies that the machinery al.so conforms. In 
the Norske VrritaSy A1 refers to quality and seantliiigs, mode of 
construction, and stotc of jirescrvation ; the sei'ond 1, to thickness 
of shell-plating ; M. & K.V., to efficiency of engines and boilers. 
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Tlie tests for steel material to be used in building the ships, as 



Ultimate Tensile 
Strength. 

Elongation on 
Jjen^li of 

8 Inches 

Temper Test 

L1<)\c1m . 

Bet. 28 and 82 tons 

Not less tliau 

Sample heated to 

per HO. in. 

Bet. 27 and 82 tons 
per in. 

20 {ler cent. 

a low cherry 

lluniiiu Veriias 

•t 

red and coolea 
in water at 82* 

Brit. Cori>oratio)i . 

Bet. 28 and 32 tons 
per sq. in. 

If 

F. 

Norske Veritas 

Ilct. 28 and 32 tons 

ff 


Uerniaiiibcher 

Lloy<t 

|K*r iM|. in. 

Bet. 23 and 31 tons 
per Hi|. in. 

II 

None required. 

Ue(K)rd of Aiiier., 
Siiipiiiii); 

Bet. 58,CUU ami 
68,900 lb tier sq. in. 

11 

Same as above. 


For thill i»Iatcs l(i ptT cent, cloiigation is allowed ; for garboard 
strake plates hlwjd» minimum strength is 26 tons, British Cor- 
poratitm 25 tons ; for frames and beams (either angles or bulbs), 
sirciigth may Ihj as high as 33 tons. For rivet steel the British 
CorptmUum require a tensile strangth between 25 and 30 tuns per 
miuare incli, witli elongation of 20 pr cent, on a length of 8 
inches. In view of the two varieties of iron accepted by the Bureau 
Veritas^ the superior quality has also to be subjected to tests ; 
the tensile strength of mast parts must not lie less than 22 tons 
per square iiie.h with the iibiv and 18^ tons across, the elongation on 
8 inches, 7 ])er cent, with the fibre and 4 across ; hot and cold bending 
ami forgci tests for angle bars are also pi-escribcd. 

Th*i regulation of certain matters connected with the design of 
merchant shiiis fails upon the Marine Department of the Hoard of 
Trade. The authority of the Boai-d is the Merchant 
Bomnof siiippiug Act of 3894, whicli consolidatcri previous 
Trmao enactments. These ifiathsrs include the measurement 
Muper» provision for the safety and comfort of 

vtMioa. ^lussengcrs and crew. The former is discussed in a 
sejMirate article (see Tonna(3k)» but< it may be mentioned here that 
the following countries have at various dates acceptc^d the British 
rules for tonnage : United States, Denmark, Austria-Hungary, 
(iermany, France, Italy, S|»ain, Sweden, Netherlands, Norw'ay, 
Gretsse, llussia, Finland, llayti, Belgium, and Ja|)an. The amount 
of d(‘ductioii for pro|»elliug iiower varies in Sfiain, Sweden, Nether- 
lands, Greece, liussia, aim Belgium, but option is granted to 
owners to have the engine-room remeasured under the niles of 
allowance for eiigiue-nHun relating to British shijis. S])eeial ciirti- 
iicates are at jiroscmt also issued, on application, to vessels tniding 
to Italian ports, as the Italian authorities do not at present rocog- 
ui 7 .e certain sections of the A(t of 1804 in regard to deductions 
from tonnage and exemitions from measurement. Special tonnage 
ccrtiiii^tcs are also issued for the Suez Canal, where the measure- 
ments of shi])s and deductions from tonnage vary from Britisli 
rules, and are detailed at length by the Board of Trade in their 
Instructions to Surveyors. 

With regard to sjifety and comfort, the surveyors have to see, 
among other matters, that the crews are ]iroperly ai^eominodated, 
and the ]>assengcrs not iotJ crowded ; that tin; ooats and life-saving 
appliances are suflicient ; that the lights and signals are in order ; 
that the freeboard is suHicieiit and shin otherwise seaworthy ; that 
grain cargoes are properly stowed ; and that <!oal cargoes are ade- 
quately ventilate(i. Any question t»f doubt as to the strength of 
|)ass(mgor vessels has to be referred to tlu; Board of Trade, and in 
futimi midship sections, with all particuhirs marked thereon, are 
to be submitted in the castj of all new steam8lii|»s building under 
survey for whic.h ))ass(uiger cortiti<?ates are required. A posscii^r 
certiticaU) is requirwl wliciievor a steamer CMirrics more than twelve 
passengers. In granting it, the Botml of Trade recognizes five 
ditferent services, ranging from foreign-going steamers to excursion 
steamers in smooth water. The Boaid of Trade rules for scantlings 
are not published ofilcially. 

A Bill, intriMluccd into Parlhimeiit in 1869, dealing with the 
load line question, contaiuiHl a clause ix^quiring the diunght of 
water to be recorded at whiith a vessel is floating when leaving iiort. 
Tliis Bill did not jiass ; but in the following year the Men:hant 
Shipping Code Bill was brought in, containing the .same pro- 
vision, and, in addition, n^cpiiring a scale showing the draught 
of water to be marked on stem and stern iiost of every 
™ British ship. This lietyimc law- in 1871. The same Act 
einiiowx*mf the Board of Trade to record the draught of 
water of all s(^a-going shi|»K on leaving port by surveyors 
duly authorizecl. In Maitm 1873 a Koyal Commission on iJn- 
seaworthy Shi]»s was a]>)H)intiHl by the British Government, and 
one of tlie questions considered w's^ that of the load line. In the 
final report in 1874 the eonclusion was arrived at that a settlement 
of a load line should, in the main, lie guided by reserve buoyancy 
as a first iHinsideration. The Commissioners were, however, of 
upiiiiun that an Act of Parliament, framed to enforce any scale of 


freeboard, would be mischievous, if not impossible, as would be any 
universal rule for the safe loading of merchant shijis. 

In 1874, in a iiaiier read before the Institution of Naval Archi- 
tects by Mr B. Martell, tables of froeboaid wera suggested from 
data collected at all the princijial jrarts in the United Kingdom. 
These tables were based on the principle of reserve buoyancy, and 
were intended to apply to the loading of the various types of sea- 
going ships then to be dealt with. As an indio ' 


indication of the form of 
the vessel, it was sug^sted that a tonnage coefficient of fineness- 
should 1)6 used, in oi^r tliat the tables proposed might be readily 
adapted to all sea-going shijis, whether at that time at sea or in 
port. In 1876 a short Act was passed, to remain in force only 
until October of the following year, which embodied as its chief 
feature the requirement of what was afterwards universally known 
as the “ Plimsoll mark ” (after the late Mr S. Plimsoll, M.P., tho 
prime mover in souring legislation for the prevention of overload- 
ing ill British ships). All British ships were to have the position 
of the deck shown on the side of the shi]), and every foreign-going 
British ship was to have a circular disc marked below &e deck 
line, indicating the maximum draught to which it was intended to* 
load. The Act in no way fixed the amount of freeboard ; this was 
left to the shiiiowner. The provisions of the 1876 Act were con- 
firmed by a more comprehensive Act in 1876, which extended tho 
compulsory marking of the deck line and disc to all British ships, 
except those under 80 tons engaged in fishing and the coasting 
trades, also excepting yachts or war vessels. Before this Act was , 
]jaHsed, the Board of Trade took action, by ajijiointing a committee 
to consider the i)osslbility of framing niles for the regulation of 
freeboard. The committee was to be composed of representatives 
of the Board of Trade, Lloyds, and the Liveriiool Underwriters' 
liegistiy. This attempt to establish an authorized s(!ale of free- 
l)oard failed. Meanwhile the subject was not lost sight of ; the- 
collection of data was continued, investigations were canied out, 
and six years later (in 1882) the committee of Lloyds Register 
issued freeboard tables, and undertook to assign freeboard, on the 
basis of the tables issued, on owners making application for the 
same. In the course of three years 944 vessels had freeboards thus 
assigned to them, and in the case of 776 of this number the ow'ncrs 
voluntarily accepted the freeboaids assigned. In December 1883 
the Load Line Committee was apiK)inted by the Board of Trade ; 
and after two years’ careful deliberation and investigation, involv- 
ing much labour, the committee presented its report. This report 
was accomtianied by tables, which agreed closely with those pre- 
viously issued by Lloyds; and they urere accepted by the com- 
mittee of that society in September 1885. Hetw^een 1886 and 
June 1890 (the latter being the date the Load Line Act was jmssed) 
2860 steam and sailing vessels had freeboards fixed by Lloyds, 
and of these 2620 W'ere taken from the tables. After the i)a8siug 
of the Act in 1890 apiKiintments to assign freeboards were granted 
to Lloyds, Bureau Veritas, and the British Coriioratiou. 

In 1893 the original tables w'ere modified with respect to some of 
the {torts in the United States on the Atlantic, the sailing from or 
to which in the winter was to subject the shi}) to a few inches 
additional freeboard. In 1898 they were further modified (a) to 
exempt shi{>s over 330 feet in length from the additional freeboard 
just mentioned, and to limit the additional freeboard in smaller 
ships ; (6) to give some concession to tUrret-deck steamers ; and (e) 
in some other minor matters. 

Shi{)8 laden with grain have to com{)ly with rules of the 
Board of Trade, which {irovido that for single-decked shi{)s there 
shall either be provision for feeding the hold, or there m m 

shall not be more than three-quarters of the hold occu- 
pied by grain in bulk, the remaining one-fourth being 
occupied by grain or other suitable cargo in bags, bales, 
or barrels, sup|)orted on ])latfonns laid on the grain in bulk. For 
shi})H with two decks, grain in bulk in the ’tween decks is for the 
most paii; })rohibited ; but certain grains are allowed, provided 
there are separate feeders for hold and ’tween decks, or else suffi- 
ciently large feeders to the 'tween decks, and the hatches and other 
openings there made available for iMing the holds. In ships 
with two decks, longitudinal grain-tight shifting-boards must do 
fitted whore grain is carricnl either in bags or bulk ; these shifting- 
boards must extend fi-om beam to dock and from beam to keelson, 
and in the case of bulk grain must also be fitted between the beams 
and (»irried up to the very top of the space. The regulations also- 
impose a fine not exceeding nve {lounas for oveij hundred cubic- 
feet of wood carried as deck car^ which arrives in a ship, Britishi 
or foreign, in any port of the United Kingdom between the Blst 
October and 16th April, provided no unforeseen cii'cumstancos, as 
defined by the Act, intervene. By deck cargo in this section is- 
meant any deals, l)attens, or other wood goods of any description! 
to a height exceeding 3 feet above the deck. 

In 1890 a committee was appointed by the Board of Trade to- 
deal with the spacing and strength of transverse water-tight bulk- 
heads, and to make recommendations. The first matter submitted 
to this committee related to subdivision which should enable a ship ta 
float in moderate weather w*ith any two compartments in free con> 
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nexion with the sea. The oommittee, while recommending the above 
as a standard for sea-going ships of not less than 425 feet in length, 
and for cross-Channel steamers irrespective of len^h, 
suggested less stringent conditions for sea-going ships 
shorter length. There was no suggestion of eii- 
* forcing such subdivision by law; but as a reward 
for complying, some concession was to be allowed, under the Life 
* Saving Applianoes Act of 1888, as to the boats or lifc-rafts to be 
carried. On the presentation of the report the matter was, 
however, allowed to drop, and the rules of Lloyds and the other 
classification societies are therefore the only rules with practical 
influence. The subdivision required by Lloyds for all steamers 
comprises a bulkhead at each end of the macninory spaces, and a 
bulkhead at a reasonable distance from eacli end of the ship, 
making four in all. In addition, for larger steamers other bulx- 
heads have to bo fitted, making the total as follows, namely : — 
Length of steamer, 280 feet to 330 feet . . 5 bulkheads. 

„ „ 830 „ 400 „ . .6 

„ 400 „ 470 „ . .7 „ 

„ „ 470 „ 540 „ , .8 

„ 640 „ 600 „ . .9 

The {lositions of these additional bulkheads, and the height to 
which they are to be carried, are clearly stated, and rules are given 
for their scantlings. These scantlings are suitable for purposes of 
safety in the event of accident ; but it is understood that they have 
to be considerably increased when the bulkhead is also used to 
withstand frequently the pressure of oil or of water ballast ; a 
deflection of the plating whitjh would do no harm in an emergency 
once encountered, would certainly become serious if often rej^eated 
in the ordinary service of the ship. The foremost bulkh^ of the 
ship receives the name of collision bulkhead, or sometimes fore- 
peak bulkhead ; the aftermost, the after-peak bulkhead. In 
sailing ships the collision bulkhead alone requires to be fitted. 

Practical. 

Practical shipbuilding recpiiros a knowledge of the 
properties of the materials used in the construction of 
ships, and of the processes by which they are produced or 
prepared for use, so that they may be suitably selected for 
the services for which they are intended ; also a knowledge 
of tlie methods, means, and machinery by wliich, after 
delivery in the shipyard, the materials are brought to the 
requisite shape, erected in their projier relative ix)sitions, 
connected together, and completed so as to form a structure 
which shall fulfil the intentions of the design, whether large 
or small, merchant ship or warship. The varieties of 8hi|)s 
are very great, and are constantly changing, and thus new 
problems continually present themselves to the shipbuilder. 
There is also an ever-increasing demand for rapid produc- 
tion, which necessitates a rigorous and constiint search for 
Him)>litication of methods of work, for labour-saving and 
time-saving machinery, for improved means of handling 
material in the shipyard, and for workshops and factories 
which will more completely prepare and finish their various 
products before despatch to the shipyard. 

Whatever the size of the ship or the type to which she 
belongs, the general principles of construction remain very 
much the same in all cases. Tlic following account applies 
to steel and iron shipbuilding ; for particulars of wood and 
composite construction the reader is referred to the ninth 
and previous editions of this Encycloi^jedia. The exterior 
]mrts — the bottom, sides, and decks — supply the strength 
required for the structure as a whole. The bottom and 
sides are spoken of as the shell or outside plating, and are, 
with the decks, kept to the j)roi)er shape by means of 
frames running across the ship, like the rafters in a roof or 
the ribs in the body. These are called transverse 
or ribs, and beams where they run under j 
the decks. Tlie parts of the frames at the j 
bottom of the ship, where they are made deep and strong 
to support her when she is docked or grounded, are known 
as floors, while the spaces between these floors are spoken 
of as the bilges, Tlie transverse frames and floors are held 
upright in their pro])er relative positions by other frames 
which run lengthwise in the ship ; one at the middle line | 
being called the centre kedswi, and others fitted at the sides, 
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keelsons, bUge keelsons, and side stringers. All the fore-and- 
aft frames, taken together, are spoken of as the longitudinal 
framing. Where tanks for carrying water ballast are built 
into the bottom of the ship, the centre keelson is called the 
centre girder, and the keelsons or bilge keelsons, the side 
girders. In large merchant vessels, and in all war vessels, 
except tlie smallest classes, an inner bottom is provided for in- 
creasing the security against injury by grounding, and against 
ramming and torp^o attack in war vessels, in addition to 
forming tanks for carrying w^atcr, eitlier as ballast or for use 
in the ship. In such cases the centre keelson is called the 
vertical keel, and the keelsons and girders are called lowji- 
tvdinals. When the deep vertical transverse plates form- 
ing the floors only extend between the keelsons, girders 
or longitudinals, and are attached to them by angle bars, 
the floors are called intercostal floors, and the keelsons, 
girders, and longitudinals are said to be continuous; on 
the other hand, when the keelsons, girders, or longitudinals 
extend only between the frames and floors, they are 
called intercostal keelsons, girders, and longitudinals, and 
the frames and floors are said to be continuous. In large 
merchant vessels and war vessels, except the smallest 
classes, much of the longitudinal framing is continuous ; 
and the transverse framing, for the most }>art, is built up of 
angle bars uix>n the outer l)ottom ancl under the inner 
bottom, with short plates, called bracket plates, between 
them, attached to the longitudinals by short angle bars. 
Frames built up in this way are called bracket frames. In 
small vessels the transverse frames are usually continuous. 

Besides the transverse and longitudinal framing, there 
are partitions used for dividing up the internal spaces of 
the ship, which are called bulkheads ; they are partial, com- 
plete, water-tight or non-water-tight, as the circumstances 
of the case require. In warships the transverse bulkh(;ads 
are so numerous, in order to restrict as much as jx)ssil)le 
the OTi trance of water from damage in action, that they go 
a long way towards providing the necessary transverstj 
strength, and the transverse frames arc consequently made 
of thinner materials and fitted at greater distances apart 
than they otherwise would 1 h\ IVansverse frames are from 
.36 to 48 inches apart in large warships, and from 24 to 27 
inches in large merchant ships. At the extreme ends of the 
shi}> the shell plating on the two sides is atUched to forg- 
ings or castings, which are known as the stem at the fore 
end, and the stern frame or sternpost at the after end. The 
stem of a warshi[) is generally made very massive, and pro- 
jects under the water so as to form the ram. 

The longitudinal framing is carried right forward and 
aft when jwssible, and the ends of the several frames are 
connected together across the ship by strong plates and 
angles, which are called knees or breasthooks, forward ; and 
knees or crutclics, aft. Additional supi^orts, introduced to 
enable the vessel to withstand the heavy blows of thi^ sea 
in bad weather, are called panting stringers, panting knees, 
and pantincf beams, panting being the term a])[)lied to the 
movements which occur in the side ])lating if sufticitmt 
strength is not provided. Where the ends of the shi]> are 
very full, or bluff, the frames are sometimes inclined, or 
canted out of the transverse plane, so as to be more nearly at 
right angles to the plating; such are known as cant frames. 
At the stern a transverse frame, called a transom, is in some 
cases attached to the upi^er part of the stern i»ost U) form a 
base for cant frames of the overhanging fairt f)f the stern 
which is known as the counter. To assist the beams and 
bulkheads in holding the decks in their proijcr i)ositif»ns, 
vertical pillars are introduced in large numl)ers ; but to 
avoid the loss of space and inconvenience in handling 
cargo, ordinary pillars are often disjjensed with, and 
special pillars and deep deck girders or carlings fitted 
instead. 
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The steel generally used in shijibuilding is known as mUd steel. ensure that the metal is soft and ductile and suitable for the 
It is very tough and ductile, and differs from the hard steel, out of 

which tfuds are made, in that it will not take a Umper^ The stem, stern-frame, &c., are frequently made of forged iron ; 
MmterimtB. ^ ^ lioated and plunged into oil or water, the sudden but if of steel, they are cast to the form required. Tliese casting 

cooling has very little effect uj»on it, whoroos with tool steels a are tested by being let fall on hard ground and then slung in 

great change hikes ]>laee, tlie steel beconiing very liaid, and usually ohains and hammer^ all over, when faults of casting are generally 

brittle. This quality of temj>cring depends chiefly on the amount discovered by variations in the sounds produced. By this hammer- 

of carbon in the steel, mild steel containing less than ‘25 i»er cent. ing the general soundness of the casting is ensured. To test the- 

8t(H}l of greater strength than mild steel is used occasionally in quality of the steel in the casting, small pieces, which are cast on 

certain parts of warships. The extra strength is obtained generally for the pui]x>8e, arc removed and tested in the same manner as 

by the addition of carbon, nickel, or chromium, coupled with just described for the strips out off from the plates ; thw are 

special treatment. The quality of the }»lates and bars used is required to give about the same tensile strength, but a little less 

tested by cutting off stri})s about 2 inches wide, and bonding them ductility, say 10 per cent, instead of 20 per cent, elongation in 

doul)lo by haminmng, or in a press, until the bend is a semicircle 8 inches. 

whoso diameter is three times the thickness of the strip. The The sections of the iron and steel bars in common use are shown 

strips are sometimes heated and plunged into vrater to cool them in Fig. 11^ and are named as follows : — 

siuldotilv before bending, and they may be cut from either side A. Angle bar. E. 1 bar. J. Half-round 

or tliH end of tlie plate. Strijtt are taken occasionally and ham- B. T (Tee) bar. f. Plain bulb bar, moulding, 

nn'ml into various other sliai>es while hot and while cold, so as to c. Channel l)ar. o and H. Angle bulb. K. Hollow 

ascortain the general quality of the material. To ensure its D. Z (Zed) bar. i. T bulb Imli*. moulding, 

tenacity, strips arc taken and machined to give a parallel part 2 Tlie vertical, or central, prtion in the I, T, and bulb sections is 

itiehcs ill width, of at least 8 inches in length. Tw'o centre-punch siioken of as the web^ ana varies from about 8 inches to 9 inches in 

marks are inuih* 8 iiielics apart, and the strip is secured in a testing- depth ; the horizontal parts are called in an angle bar, both 

iiiaohiiie tsmstrueted so that the ends can be mippotl by strong pai-ts of the section are called flanges. The flanges vary in width 

jaws which do not injure the jiarallol part. The jaws are then from about 2 inches to 7 inches in the angle bar, and from 3 inches 

gradually i»uUed ajiart, the amount of tlic pull required to break to 6 inch us in the others. The thickness varies from about i inch to 

tlie strip being registered, and also the extent to which the strip i inch, llieso dimensions taken together are called the seaiUlhMjs 

stretelios in tiio mngth of 8 inches before breaking. The tensile of such material. The thicknesses of the plates in common use 

strength varies between 26 and 32 tons per .sipiare inch, calculated on generally lie lietween i inch and 1 inch. Thicker or thinner plates 

the original sectional area of the parallel jwirt before breaking, and are obtainable, but are not often used for niercbant sliiiis. These 

the elongation in the 8 inches is about 20 per cent. The standard plates are of varying sizes as required, the tendency being to use 

strength and elongation required by the princi|ial registration very large platt‘8 where possible, and widths of 4 feet to 6 feet are 

societies have already been given. The stool used for making used in lengths of from 40 to 20 feet. Angle bars arc used in 

rivets is similarly tested ; and samples of the finished rivets are lengths of from 20 to 80 feet as required, or as may be limited by 

also taken, and hammered into various shapes, hot and cold, to the moans of transport between the steel works and the shipyard. 



CO c r G H I 

Fio. 11. 


'riie various plates and bars are connect'd together by means of 
rlnis of various forms. Spocinieus of the common kinds are 
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shown in Fig. 12. The heads and jioiiits have disiiiictivo names, 
ts follows : — 

(a) Countersunk head, chiupod flush. 

(b) Ordinary countersunk iiead. 

(c) Snap head. 

(d) Snap head with conical or swelled neck. 

(e) Pan head with conical or swelled neck. 

(f) Pan head. 

(0) Countersunk point. 

(u) Rough hammered point. 

(1) Snap point, hand work. 

(.r) Snap i)oint, machine work. 

The pan head rivet (^k) with conical or swelled neck is the most 
commonly used, as it is oonvonient to handle and gives good sound 
work. The rough hammered point (u) is also very commonly 
used, is very effective, and is r^ily worked. The pan head (f) 
and snan head (c), without cones under the heads, are only ui^ 
for small rivets ; the heads (a), (b), (c), (d), are used where con- 
sidered desirable for apjiearance sake, but ((') and (d) are also 
adopted w'hen the riveting is done by hydraulic machinery. The 
ermntersunk point (o) is used on the outride of the shell, and in 
other places where flush work is reauired. The snap liead (j) is 
used when the work is riveted up oy hydraulic machinery, and 


the snap point (i) for internal band riveting where desired for 
apiiearanco, instead of the rough hammered point The rivets vary 
in diametiT from about i inch to inch, and the lengths are as re- 

? [uired to go through the holes and give enough iiiatenal properly to 
bnn the ]K>ints. The diameter of the rivet is settled accoraing to 
the thickness of the plates to be connected, being generally about 
i inch more tlian the thickness of tlie scqiarate })lates. The dis> 
tance from centre to centre of the rivets is sjiokcn of as the ^pacinff^ 
and is generally expressed in diameters. For connecting plates and 
bars in the framing, the s^mcing of the rivets runs generally 
to 7 diameters ; for securing edges which must be water-tight, the 
spacing is from 4^ to 6 and, if they are to be oil-tight, 8 to 3^ 
diameters. In butts and edges of shell-plating the sjiacing varies 
from 2^ to 4^ diameters. 

In some positions rivets like the above cannot be driven into 
place and projierly hammered up ; resort is then made to rivets 
which have screwed points, calM tap rivets^ shaped as shown in 
Fig. 13. That show^n at (b) is used whore it is necessary to make 
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the surface flush, but not necessary to remove the rivet for ex- 
amination of ])lating ; and when hove right up, the sonare head is 
chipped off and the surface hammered smooth. In other positions 
patterns («) or (c) are used as may be most suitable. 

The machines used in the shipyard have been much improved of 
recent years. The one most usM is the punching and shearing 
machine, on one side of which plates or all thicknesses up to 



riucrncAL] S H I . P B U 

2 inches mav be cut or sheared to any desired form, while on 
the other side rivet holes may be punched of any required sizo. 
M ehln Si^ecial shears are provided with V-shajifjd cutters for 
mamm g^oaring angle bars, but in some cases the cutters of 

** ordinary shears may be renlaced by V -shajied cutters for 

this purpose. When the plates ana bars leave the sliearing and 
puncluug machine their edges are rough and slightly distort^, to 
remove which it is necessary to plane them. This is usually done 
by 8i)ecial machines provide for the purpose. In the moat modern 
typos the cutters are duplicated and the machine arranged to cut 
both ways. When it is squired to cut a square edge on the flange 
of an angle bar, which is often done by hand-chip}nng, a pneu- 
matic chipping machine of recent introauction is frequently used. 
In shiphuilding a grrat deal of drilling must be done by hand, 
but, whore it is possible, drilling machines arc employed. The 
most modem foims can drill a number of holes at the same time. 
For countersunk work it is necessary to make the hole funnel 
shaped, as will be seen from Fig. 13. This sha|»e is rapidly given 
to the holes already punched or drilled by means of a special 
drilling machine, which can be very easily and rapidly manipu- 
lated. The use of portable drills, to avoid hand labour, is 
rapidly increasing, and several ty])e8 are in tisc, operated by 
«1eetrio motors, compressed air, or flexible shafting. They are 
carried to any iK)sitioii ro<]^uii*ed. The hole made by a drill is 
cylindrical, but that made in the process of punching is conical. 
On one side of the plate its diameter is determined by the diameter 
■of the punch, and on the other by the diameter of the die, which 
must be greater than that of the punch. This ta])or tends to pro- 
duce close and sound riveting, as the joint is closed both by the 
knocking down of the rivet and by the contraction of the rivet on 
■cooling. On the other hand, the operation of punching injures the 
steel in the neighbourhood of the iiole, and for work subjected to 
gi'cat stress this deteriorated material must be removed by counter- 
sinking or by drilling the hole to a larger size, or the quality of 
the material must be restored, or {tartialTy restored, by annealing. 
The pro<jess of annealing consists in heating the steel to a good 
rod, then allowing it to cool very slowly ; during this mils 

■of tlio material which have boon unduly distressed in woncing 
regain their strength by molecular rearrangements in the dis- 
tressed parts. This process orjeurs to some extent w’hcn hot rivets 
Are introduced into the holes and hammered up. The steel im- 
mediately adjacent to the rivet is he^ited, and afterwanls cools 
^adually as the heat becomes distributed into the l»ody of the 
plate. In some experiments carried out by the Admiralty in 
rembroke Dockyard in 1884, it was found that the effect of punch- 
ing holes close together, as for a biitt-strap, was to diminish the 
tensile strength of the jdates about 20 ]>cr cent. ; that hot riveting 
restored about half of this ; and that when bole.s were drilled ana 
countersunk right through, also when holes wvre punched f inch 
and countersunk right through, so as to enlarge hole to J inch in 
diameter, there was no loss. 

In iiddition to the machines mentioned above, many special 
appliances have recently been introduced into shipyards for the 
purpose of economically canying out definite oj^erations rendered 
jKtssible by the use of mild steel. Ships built with a bar keel 
rt^quire the garboai'd strakc plates on each side to be flanged on one 
edge, so as to lit against the bar keel. This flanging was formerly 
carried out by heating the ]»lates and treating them hot, but now 
a very iiowerliil machine, called a keel-plate bonding machine, and 
usually worked by hydraulic ]>ower, is employed for the puqiose 
with the plate cold. Flanging platen) cold has also become general 
for a variety of purposes, lii a bulkhead, stiffen itig is necessary, 
and for this pur|>ose angle bars were commonly used ; the horizontal 
stiffeners are now frequontly formed by flanging the lower edges of 
the plates. Instead of fitting an angle bar to connect two plates 
At right angles to one anotner, the edge or end of one may be 
flanged, and half the weight of the angle bar and the rivet work 
saved. For all such work somewhat lighter flanging machines 
than the keel-plate bending machine arc used ; they are generally 
worked by hyaraulic power, but there is no difficulty in driving 
them by any other means. 

Another modem appliance is the scarfing machine, which is 
used chiefly in connexion with the la])iied butts of shell and other 
plating. Before its introduction it was usual to bring the ends of 
the plates together and cover the joint with a short plate called a 
butt-strap, secured to both plates with a proper arrangement of 
rivets (see Fig. 14). It is now more usual in merchant ships to 
work overlap DU tts, some half of the weight of the butt-strap and 
riveting ana other work being saved thereW, although the appear- 
ance may not be quite so sightly. The difficulty with this system 
is that tne passing plates on each side have their edges lapped over 
the ends of the lap-butt, and in order that they may be Drought 
close some machining is necessary ; this is called scarfing, i.e., 
slotting away the comer of the projecting butt so as to produce 
smooth surfaces for the side laps (see section at A B, 14). 
The machine used for this operation is a slotting machine with 
two heads, so as to slot both edges of the plate at the same time ; 
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it is provided with a table which can bo adjusted to the necessaiy 
bevel, so that the slotting tools may reduce the tliickncss of the 
edges ojLKsrated on in a gradual taper to a knife-edge. A mere 
recent appliance for reducing weight is tlie joggling maebiiie. As 
already described, the usual method of working the sbcli-plating 
is by alternate inside and outside strakes of plating, the outside 
plates overlapping the inside plates, and the sjtace between them 
and the frames being filled in by sli]»s or liners. These liners 
throughout the ship amount to a considerable weight, and the 
object of the joggling is to do away with the necessity for them. 
This is effected by shaping the outside plates as shown in section 
2», Fig. 16. Sometimes tne frunios are joggled instead of the 
plates, as shown in section c, Fig. 16 ; the inside plate lies in 
the recessed jiortion of the frame formed by tlic joggling process, 
and the outside plate on the unreccssed jiortion, its edge lapping 
over the edge of the inside plate the usual widtli. The angle 
bar in tliis case must be heated, and the hydraulic press is placed 
so as to 1)0 readily accessible for the handling of tlie part to be 
heated. The system of joggling the frames baa not been adopted 
to nearly so largo an extent as that of joggling the plates. 

Frame-bevelling machines a]q>car to bo growing in favour. The 
machine is placed on rails, near to and across the month of the 
frame furnace, so that it can be readily placed in position for tlie 
frame bar to be drawn out of the furnace directly throiigli it, and 
moved to one aide when not required. In the niiudiino a series of 
rollers, which can bo inclined to suit the varying bevel required, 
oi>eraie on the bar. The inclination of the roller is varied as the 
bar jiasacs along, a dial and ])ointer giving the angle of bevel at 
each instant. As tin* bar passes through, the workman, with his 
eye on. the dial, manipulates the machine so as to give it the reijnirefl 
bevel. It is afterwards (‘.om])leted on the .slabs, the form being 
taken from the scrivc-board in the usual way. 

The shipyard should be sniijdied with modern maeliinery of the 
most approved tyjie, in order to jiroduec the best work at economical 
rates : rolls for atraighteiiing and bending plate.s, for fairing and 
bending beams and angle bars ; shaping and slotting maobiues ; 
lathes and milling machines ; heavy jdaning machines. It should 
alsohaveablaoksniith'sshop, saw-mills, joiner’s shojis, Ac., all fully 
equipped for conqdeting, as far as }K)s.sible, the work of the yard. 
The worksho|)s and machines should be distributed so that, as far 
as ])Ossible, the material moves steadily along, as the various 
oiieratioiis are j»erforined iij)on it, to its jdaee in the sliip. Pnen- 
niaiic tools are often )>rcfcrred for light work, siwh as cbipjnng, 
drilling, rimering, and caulking ; they are also (Mrasionally used for 
riveting, but they arc not yet much in favour for this class of 
work. Hydraulic ])ower is ])articularly well adapted for lieavy 
presses, such os for K<*ef-]>late flanging, for punching and shenring, 
and esjiecially for }>uneliing manlioles and lightening lioles in 
plates, and for lieavj' riveting. It is also very successfully applit^d 
for pressing to sba)>c a great variety of small fittings made of steel 
or iron. For surb mocdiines as rolls, ordinary shears and punebes, 
winches, Ac., sejuarate .steam engines are still fro(piently fitted, but 
there is a very marked tendency to n^nlace all tliese by (‘lcc.tri(i 
motors. Electrics iK)wer for driving all the machinery 'lias b(*<*n 
introduced into many shipyards. It has many advantages : all the 
j»ow'cr required in the yara may be generated in one building in 
any })osition, containing the boilers, steam engines, and electric 
generators, and the whole may be designed and worked so as to 
secure great eironomy. The current is siqqdied eillier to motors 
directly driving the heavier or outlying maebines, or to motors 
driving a line of shafting where tlie inacliines are of a lighter 
character and are arranged in conqiact grou]>s. Fixed iiiacnines 
can be })laced wlicre most convenient for the work, without any 
reference to the ]K>8ition of the boilers or other maeliinery, and a 
large numl)t?r of iiiaehiiies c!an be very readily made portable for the 
lighter classes of W'ork. The iKiw'cr may be transmitted with but 
little loas, whereas with steam -clri von niaebines at a distance from the 
boilem, lines of steam piping must be iiitnKluced, and loss of jiower 
is entailed. The saWug which the system of clex-lriit driving 
effects over that of steam driving in the consumption of coal in a 
large shi^iyard is considerable, and is claimed by those who bavi; 
adopted it to be sufficient to justify the largo capital expenditure 
required to convert a sliipyaril from the latter system to tlie 
former. 

As the plates, beams, angle bars, Z bars, Ac., arc delivered, lliey 
must be stored in convenient racks, with marks showing for what 
purpose they arc intended, so that they can be readily identilied 
and removed without loss of time. When required, they are taken 
from the racks, and the edges, butts, and rivet lioles 4*arefully 
marked upon them liefore they are taken to tin; macliim-s wiicre 
the shearing, punching, drilling, shaping, Ac., ar»> carried out, 
after which they are taken to their proper position in the ship. 

Ill many shipyards great attention has been given to the ques- 
tions of the poonomical handling of the material, and very <'o.stly 
and novel apjilianoes arc to be, found in these yanls for the pur- 
pose. As an example mention may be madi? of the overhead cranes 
fitted at the Union Ironworks of San Francisco. A framework of 
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Enlarged Section through C D. 



Enlarged Section through A B. shewing scarfed comer of Plate M. 



wood is built ujt over tho entire building berth, the structure 
being well bractid in all directions for canyiug two travelling 
girder cranes. There are four building bertha 
fitted in this manner, and the latest has a 
length of 408 foot, a clear breadth of 80 feet, 
and clear height of 72 feet. A swing crane of 
60 feet spread at oacli end of the erection in- 
creases its effoctivo length to 600 foot. Each 
- of tho travolling girders carries a 

trolley, with motion transverse to 
the ship ; five tons can be so lifted, and 1)0118 
of tho ship's stmoture not exceeding this 
weiglii can be taken from tho ground any- 
where in the noighl)ourhood of tho structure 
and conveyed to any desired Hj)ot in the sliip. 

The driving pow€»r is electric. The longi- 
tudinal travel of the girders is 180 feet iier 
minute ; the transverse travel of the trollev 
and speed of lift, each 90 foot })er minute. A 
manila rope is used for hoisting, except for 
plates under the bottom and counter, wliere a 
wire rope is used. 

At Newrart News, in Virginia, the stnio- 
tures are difierently arranged, being on tlio 
cantilever travelling-crane principle. There are five such struc- 
tures in the yard ; three of them are wood, the last two of steel. 
The largest is 700 foot long. One trestle structure, or gantry, 


.serves two building Wrths, and runs longitudinally between 
tho two. On tlie gantry is mounted a double cantilever crane. 


Section shewing Ordinary Type of Plating. 



Section shewing joggled Plating. 
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Section shewing joggled Frames. 
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Fie. 16.— Methods of working shell-plating. 

having an offoctive reach of 95 feet on each side of the centre ; 
this outreach is sufficient for a ship 70 feet brood on each side of the 
trestle. The height of the cantilever above the ground is some 
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90 feet, the loud that can be raised is 15 tons, and if necessa^ a 
bulkhead up to that weight can be lifted bodily into idace. The 
speed of lift for this weight is 100 feet per minute, ana for lighter 
loads 700 feet ];>er minute. The speed of the trolley along tlie canti- 
lever is 400 to 800 feet |jer minute, and of the whole crane longi- 
tudinally is 400 to 700 ieet }jer minute. All movements are made 
by electric power. Similar gantries and arrangements are used in 
t)thcr American shipyards. The view shown in Fig. 16 (Plate I.) 
represents one of these structures as fitted in Messrs Cramp's 
shipyard in Philadelphia. 

At the yard of Messrs C. S. Swan and Hunter, on the Tyne, 
similar structures have been eiucted since 1894 : besides carrying 
cranes, those have standards and stiifening girders, from whicli shiiis 
under construction are shored for fairing. Koofs and sides are 
fitted to protect the ship, and the worknicn engaged in building 
her, from the weather. The side supports are throe in number, 
and servo for two l)erths ; they are fonned of steel lattice- work, 
with standards mostly 20 feet apart. The clear lieight of roof is 
83 feet, and clear breadth of bcrthvS 68 feet and 73 feet ; a roadway 
on the ground level is left free on each side of the berths inside the 
standarrls. Two revolving 3-ton electric cramps travel along juiths 
suspended from each roof ; their jibs have sufficient radius to lift 
material from the roadw'ays and dejiosit it at the centre of the 
ships building. The longitudinal 8]joed of these cranes is 300 feet 
]MT minute ; 8i>eid of lift, 100 feet per minute. A third Wth is 
served by a travelling cantilever crane on top of the adjoining 
roof. At Messrs Harland and Wolff*8 yard at Belfast another modi- 
fication was introduced in 1897 (see Fig. 17, Plate I.). In this case 
the structure takes the form of a travelling gantry or bridge over 
the building berth, the legs running on rails at the ground level. 
The gantry, which is driven by hydraulic ijower, has three travers- 
ing cranes and four 4-ton swing cranes. It was designed to 
facilitate the lifting of plates and portions of the structure into 
position, and also to Hup]K)rt the hydraulic riveting machines and 
other apjdiances for the <;aiTying out of the ivork. The success of 
tlie applianees, first used in the Oceanic^ has led to a further exten- 
sion for other ships in hand. 

The firHt 8top8 taken in the construction of a vessel, 
after the receipt of th^^ design, drawings, and si^ecifications, 
are with the view of obtaining the necessary 
o/ particulars for ordering the material, making the 
Mtntctlott. inotilds, and 8Ui)plying other information for 
shaping the various parts of the framing. A 
half-block model is iirei>ared of the exterior of tlic vessel, 
on a quarter-inch or other convenient scale. On this the 
positions of the frames, deck edges, the edges of the shell 
plating, and other details are carefully drawm in, and then 
the butts of all the keel and shell plating are arranged, 
the sizes of the plates are measureil, some allowance is 
made for cutting to sha^je, and the ])lates and many 
jiortions of the framing are at once ordered. Another 
block model is generally made showing the form of the 
top of the ballast tanks, or in warshi|>s the shape of the 
inner bottom. In the case of a warship a block model 
will also be made of the protective deck, the jdates 
arranged thereon, and ordered by measurements so 
obtained. 

While the material is being ordered, the laying off the 
vessel, which consists of enlarging the sheer drawings to 
full size on the floor of the mould loft, and deducing from 
it the shapes of the various parts of the framing, is 
proceeded with. The mould loft is a largo room floored 
with stout boards, planed smooth and carefully }>ainted so 
as to produce a goc^ hard surface ; Uiis is used as a large 
drawing-board, and on it nearly all parts of the vcisscl are 
drawn to full size before the work proceeds. The sheer 
drawing is transferred to the floor by measuring the 
ordinates or oftsets from tlie ^-inch or J-inch scale, draw- 
ing and setting them off full size in their proper relative 
I positions. Battens are bent to the curves passing through 
the s])Ots thus obtained, and the lines are drawn and 
rased or smitdi/ed in, after being faired. The process of 
fairing is performed by laying oft‘ a series of vertical, 
horizontal, and oblique sections of the outside surface of 
the ship. These are modified as necessary to give fair 
curves, and the ordinates are adjusted accortliiigly. As 


soon as the form is faii^ed, moulds or templates are made, 
to enable the patterns of the stem, stem frame, and shaft 
brackets (if for a twin-screw vessel) to be completed by 
the })attcrn-niakers, which, to prevent delay in launching, 
must be completed and sent to the steel-makers at an 
early date. For very large vessels the sheer is in some 
cases |>artially faired on pajier, to save work on the floor, 
by re[)roducing the drawing on a large scale, say J incli or 
f inch to the foot, and fairing the lines as alreacly described 
for the process on the floor. In some yards laying ott’ on 
a large scale on paper is relied on almost entirely, and 
very little full-sized work on the fiexa* is considercnl neces- 
sary. Before the lines are msed in, a displacement shec^t 
must be fully worked out from the lines on the floor, to 
ensure that the correct disphweiuent and jjosition of CB 
and meUicentre are obtained, otherwise the ship may not 
float at the waterline inten(1e<l, or wutli the desired initial 
stability. Moulds for a great many of the plates and 
angle bars can now be made, sut!h as the varioiw flat and 
vertical keel plates and keelsons, intercostals, margin 
plates, the stringer ])lates of the decks, the frames, and 
bulkheads. They are often made se|uirate in thin wxkmI ; 
but it is a common practice to make a co})y of a largo part 
of the body i>lan, showing the shaiies of the franu,*s, floors, 
reverse frames, on a large wood platform prejiartMl 
for the puriKjsc, called a scrii^-board^ which is placed near 
the angle-bar furnaces for the nse of the angle-smiths; and 
by its use the framt^s are set, instead of using separate 
wooden moulds for eat*h franu*. While the work (m the 
scrive-lward is proceeding, moulds for ()ther i)arts are ])iit 
in hand at the mould loft, such as the beams of each deck, 
the keelsons, girders, and stringers. 

The jjractice in regard to laying-off and mould-making 
varkis ccmsiderably in different places ; some js’ider making 
moulds at the shij) when jjossible, some use the mould lull 
to the fullest extent, and others are content w itli tlie scrivo 
board and little else. For instance, in the Anu‘rican Ijjike 
shipyards temjJates are very cjarcfully and ingeniously 
nuule for Ihe framing, one H(?t suflicing to mark ott* all the 
frames over the greater )K>rtion of the ship's length. In 
a similar way, one template is made fljr each strak(j of 
plating, and uhcmI to mark off tlie whole of tlie ])1att‘s of 
that strake, a sli]) mould Iniing used when they begin to 
dejmrt from the ]^arallel midshi]) liody. 

In the drawing f>flice, arrangements of the* jfiating and 
angle bars required in all parts of the vessel are w'f>rkcd 
out, with the view of ordering tlie materials at the earli(‘st 
possible date. In many eases the sizes retpiirisl can 
obtained from the model, or, as already stated, from the 
floor, but in many (jthers they have to be measured from 
these working drawings. All the drawings of tlie strut;iure 
and of the fittings must Iw iuisIkmI on and issued to the 
shipyard in good time. Very much of the success achievtMl 
in actual building will dc])€Mid u]Kjn the efficiency of tlu? 
drawing office, and the rapidity with which the various 
detailed working jilans can 1x5 supjiied for guidance. 
These plans must Ix) accurate and c;oniplete, and must Ih‘ 
ready as soon as reqnirt^d. The drawing-oflice statt* has 
the oversight of weights actually w'orked into the sliij), a 
careful record of which should be kept. Eacli linn has its 
own system of work in tliese dejiartmeiits, but exjK^rience 
shows that the more thorough and systematic the wni k in 
the drawing office and its adjunct, the mould loft, the 
better the general result. Another iiu]Kirtant record is 
tlie cost of materials and labour. In all shipyards careful 
account is kept of workmen’s time, whether employed on 
piece or by the day. Many different systems are in vogue; 
but whatever the system, the aim is to record the cost of 
the labour in each trade, and the detailed c(»sl of various 
parts of the shiji. 
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While the work connected with layiug*off and obUining mate- 
rials, &o., is going on, the sliipwrights, assisted bv handy 
labourers, prejjare the ground for the keel blocks, lay 
Laylag proper height and inclination, and 

i. secure them against being floated away by the tide or 

bloekM. ttccidcnbilly tripped while the shii) is building. 

The blfK^ks consist of sevinal i»ieces of tough rectangular timber, 

4 to 6 feet in length, and laitl on eiwh other to the height 
re(iuired. The top hhiek is willed the atp-jtifct:, and is of oak or 
(»tlier liard wood. Thu blocks arc spaced about 4 feet apart for 
sldps of medium size, and somewhat less for ships of largo size. 
They are usually placed ui»ou a longitudinal bed of timber, which 
remains ombedclod in the ground for successive shii^« : the ground 
should be hard, or very well piled, otherwise the blocks may sink 
when weight becomes **,oncentrated over them during building, and 
dilfieiilty arises from the keel, or the propelling shafts, drooinng 
from a straight lino. The up|)er surface of the blocks must l>e at ; 
siKili a height from the ground that men, especially riveters, can 
do tlieir w'ork with facility under the bottom of the vessel, that 
tlie launch can be fitted, and that when launched the vessel may 
move down into the water without striking the ground. The last 
named is a most imjiortant consideration ; and thus it comes 
about that the first thing to bo settled, befoi'e the blocks are laid, is 
how the vessel is to be launcliod. The tops of all the bhKjks are 
accurately adjusted to a plane surface sloping about | inch in a foot 
from bow to stern. The shipwrights at the same time pro^e 
the uprights for the staging, and erect them around the building 
berth in suitable iiosition with the first line of staging, wdiieh will 
be r<M|uiro(l at an early period in the ship’s construction. The 
idutcrs and angle-smiths begin to ]ire]>aro the keel, framing, bulk- 
heads, kv.t as soon as the material is delivered and the layin^off 
and mould -making are sufficiently advanced for the jiurpoao. The 
actual building generally dates from the first work of this 
ediaractef. 

The keels of small vessels usually consist of a stout flat bar 
placed vertically and attached to the garhoard strakea by through 
- rivets. Occiasionaily the keel consists of a vertical centre 

Ktiana through-plate, with side bars at its lower edge. In 
rmmaa, i^rgo merchant ships, and in war vessels, the keel usually 
consists of a wide liorizontal jdate running along the centre line 
of the bottom, the sides lieing turned up as n(H'.easary to follow the 
shape of the bottom (see Fi^s. 26 and 27, Plate II.). The framing 
varies very considerably with the size an<l tyiw.of the ship, as 
aliwly described. In small vessels a frame usually consists of 
an angle bar, called a fmim hatf extending from gunwale to 
gunwale, to which is riveted a bar, also continuous from gun- 
wale to gunwale, e.alled a reverse hai'j in sncli a way as to form 
a l»nilt*u)> Z bar, and between those floor- plates are introduced 
across the bottom, to give the required strength when resting on 

r o ground or on the idocks, Somotimes the frame consists of a 
bar, in wliicdi case the reverse bar is not required in the vicinity 
V jff the floor-plate-. Somotimes angle bulbs are used for frames, os 
in the c.asa of oil Hteamers, where internal c-eilings an*' not 
required. The procoas of constructing a (;omplcte frame of angle 
bars and plate is as follows : — From the wrivo - l^oards the 
shajic of the section at the frann^ is transferred to the bending 
blocks or slabs, the outline being drawn in with chalk ; the necessary 
preiNiratioii is made, and the frame bar is drawn from the furnace, 
and w'hilo hot bent to its sha]M:) and given the required Isn'cl. The 
reverse bar is projiared in the same way, except that the inner 
edge of the frame and floor must bo W’o'rked to. The floor-plate 
has to be cut to shajic. In large Hhi|)s the framer hars^ reir.rscha.r8f 
and will Iw in two, or even in three, pieces ; in this ease 

the butts are kept some distance from the middle line, and are 
shifted in alternate frames, so as not all to lie in the same fore-and- 
aft lines. The butte of both frame and reverses bars, as well as 
those of the floor-plate, are butt-strappo<l, to maintein as much as 
possible the strength of the structure. The frame bar, floor-plate, 
and reverse frame bar all being set, they are ]ilaccd together in 
their respective iiositioiis over the outline of the frame on the slalis 
or scrive- boards, the final adjustmonte made and rivet holes marked 
and minchedy and the work secured together and riveted up. 

when the keel is in place, and as far as iiossihle riveted, the 
frjimcs, bulkheads, and beams, which have been made ready by 
the iron-workers, are brought to the building slip and got into 
position by the shipwrights. They are lield in place and faired by 
means of shores and ribbands. The latter are made from straight- 
grained timber of considerable length, sawn out in long straight 
j»ioces of square transverse section. They hold the ft’ames in posi- 
tion until the outside plating is riveted. Upon them are marked 
the lines at which they must l>e crossed by each frame, and they 
are bent round and attached to the frames in a fore-and-aft 
direction at certain heights, which are marked on the frames at the 
scrive-boards. Some four or more ribbands are used each side of 
the shin. As the work proceeds, the positions of the frames and 
ribbands arc checked continuously, their ]K>sition8 being main- 
tained by shores from the ground, or some structure pre]iared for 
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the purpose, Except in small vessels, the beams are not attached 
to the frames before they are erected, but are hoisted into place as 
soon as possible afterwards. 

The bulkheads are put together on some convenient fiat surface, 
sometimes on the sonve-board or a similar platform constructed 
for the purpose. If of large size, they are transferred piece by 
piece and erected at their proper positions in the ship ; but when- 
ever possible, they are rivoted up and hoisted into position complete. 
The stem and sternpost are obtained from the forge or foundry and 
erected at an early stage of the work. The part of the stern abaft 
the transom is sometimes framed separately on the ground before 
being erected in the ship. The centre keelson is generally worked 
intercostally between the floors, hut it has continuous parte, usually 
angle bars, above the floors. Each intercostal plate is secured by 
angle bars or flanged edges to the Hoors and to the flat keel plate. 
Sometimes it is continuous, especially in large 8hi])s and in war- 
ships. The frames are then cut by'it, and the iloor-plates are 
attached to it by short angle bars. After the centre keelsons, the 
side keelsons and side and deck stringers are fitted. The steel pillars 
are substituted for the shores supporting the deck beams, living 
riveted at their heads to the beams and at thoir heels to the keel- 
son, inner bottom, or talik top. 

While the work is proceeding, the shipwrights make the stages, 
put up gangways and ladders for carrying on the woik, fit extra 
blocks and shores, or remove and replace them as may be reij^uired. 
They line olf all plate edges on the frames, the overlap being 
usually painted in with white }iaint, ready for the platers. They 
also erect the stem, sternpost, rudder, ana shaft brackets, or struts 
in twin-8i;rew vessels. 

In a ship fitted with an inner bottom the procedure is somewhat 
more complicated, as the transverse frames cannot bo lifted into 
place os a whole. There arc many varieties in tlie arrangements in 
sueli cases ; one frequently adopts is shown in Fig. 21, in which 
the inner bottom extends out ti> the turn of the bilge. Tliis figure 
also shows the general construction of the vessel, including the 
framing at a bulkhead and elsewhere, the bulkhead itself with all 
its stiffening bars and attachments to the sides of the vessel, and 
the inner bottom. At the centre line, immediately over the flat 
keel plates, there is a vertical girder, the full depth of the double 
bottom, connected to the flat keel plate and to the centre plate of 
the inner bottom by continuous double-angle Imrs. This centre 
girder may or in^ not be water-tight, aci^ordiug to the desired tank 
arrangements. The transverse frames arc in four ^laris ; the two 
lower extending on either side from the centre girder to the margin 
]i1ato of the double bottom, which is a continuous girder of sjiecial 
construction ; and the two upper, from the margin plates to the top- 
sides. The lower jtarte consist of a floor-plato with angle bars at 
its edges for attaching it to the outer and inner bottoms, the centre 
girder, and the margin plate. At the bulkheads ihfise floor-}>lates 
are solid, and tlie angle bars are united and made water-tight ; else- 
where they are lightened by holes, and the angle bars at their 
upXKjr and lower edges and ends are siqMirato pieces. The two 
upper parte of the transverse framing consist of a frame and a 
reverse bar, each having a deep and a shallow flange, and are 
rivoted to one another along their deep flanges, with their sliallow 
flanges standing the reverse way to one anotlier. The shell-plating 
is attached to the shallow flange of the frame bar. Between the 
centre gii-der and the margin plate on each side of the ship there 
are two intercostal girders, the jilatcs of whicli arc connected by 
sliort angle hare to the floors and to the shell and inner bottom 
}»lating ; and between the margin plates and the lower deck on each 
side there are three stringers, consisting of intercostal plates 
attached by short bars to the outer jdating, and three continuous 
angle bars riveted to part of the intercostal plates which extend 
beyond the reverse bars. 

In the course of erection, after the flat keel plate is laid upon the 
blocks, and the centre girder placed upon it, the two lower parts of 
the frames, ivhicli liavo been constructed alongsido, are put into 
}>o.sition, their outer ends being carried by ribliands shored from the 
ground. The intercostal girders and margin plates are then flttod. 
The lower edge of the margin plate is brought close to the outer 
edge of the frames, and is connected by a longitudinal angle bar to 
the shell-plating, while its upper edge is flan^d for the pur{)ose of 
being att^lied to the inner bottom plating. The ship at this stage 
gives the impression that a flat pontoon is lieing constructed. 

When the margin plates are uji and faired and, as far as desir- 
able, rivoted, the upper parts of the frames on each side are erected 
and the fairing proceeded with as before. The beams are now got 
into ]daco, also the side and deck stringers. As will bo seen, the 
margin plate cute completely through the transverse frames, and 
special brackets are provided to maintain the transverse strcngtli. 
The chief advantages derived from cutting the frames by the mar|^n 
plate are the cheapness with which water-tight work is secured, and 
the rapidity with which this part of the work can be proceeded 
with. 

As soon as the keelsons and stringers are riveted, and the ship 
by their means sufficiently stiffened, the outside or shell plating is 
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Fig. 1(5. —Gantry at Messrs Cramps Shipbuilding Yard, Philadelphia. Fig. 17. — Gantry at Messrs Harland and Wolff’s Shipbuilding Y’ard, Belfast. 
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commenced. The x^lating squad is supj^ed with a drawing showing 
the disjiusitiou of the butts in each luio of plates ; light wooden 
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moulds or templates are tlien 'made, 
giving the exact sha^^e of the edges and 
butts, and the positions of all the rivet 
holes in the frames. From these moulds 
the edges and butts and the holes are marked off, 
the holes are punched, and tlie edges and butts 
sheai'ed and planed. Tiio plates are then rolled to 
shape, fumacing being resorted to oidy when tlie 
curvature is too extreme to be obtained with tlie 
plate cold. The usual arrangement of the plating is 
that of inside and outside strakes alternately (s«>e 
Fig. 15). The inside strakes, which are worked first, 
are templated oif the ship, and lie directly on the 
fiances of the frame bars. The outside or over- 
lapping 2 >lates are then worked, and are tcni])latcd 
from tlie place they are intended to occupy on the 
ship. They are kt^pt at the jiroper distance from 
the frames by liners or slips of the same thickness as f ■ ^'| V I 
the adiacent inside plates. Towards the ends of the ^"'^1 
ship the number of strakes of plating must be re- rTI 

duced, as the girth along the frames is much less than 
over the midship iKirtions. Stealers are introduced 
for this purpose; tlicyare single jilates, which atone 
end receive the butts of two jilates, and at the other 
the butt of only one. By them tw'o strakes are 
merged into one. 

The number of ]>lates reijuiriug to be funiai^ed is 
small in conijiarison w’ith the wliole number, but 
tliero are always some at the after end of the ship, 
especially in tlie neighbourhood of the boss (for ibo 
sttjrn tube) and the counter, and a few at the for- 
ward end of most ships. As each plate is got ready, ' 
it is taken to the ship, hoisted into position, and 
tcni]iurarily secured by the jdaters by means of bolts 
and nuts. As the work of plating proceeds, and the 
weight of the ship increases, extra shores are put 
into place, and bilge blu<‘ks erected by the ship- 
wrights, to keep the sinieturo to its shai^and pie- 
vent local and general “unfairness.” Tlie shell- 
plating in way of the intended bilge blocks is 
comjileted at os early a period as iKissiblc, and 
]>ainted, so that when once the bilge blocks uie in 
plne-« they need not bo disturbed until imiiuMliately 
before lauuebing. While the platers are at w'ork 
oil the shell-plating, other squads of riveters arc 
engaged on the deck-plating and internal work, 
such as the biinkera, engine and boiler bearers, tlio 
shaft tunnel, casings, and, in the later stages, the 
hatches, houses on deck, &c., and as much as jiossible 
of the internal w'ork is done before the sliell shuts 
out the ilaylight. As tlie work is completed ]»y 
the platers, it is rcatly for Hie riveters and caulkers ; 
and these trades follow on without delay, except 
in some parts of the casings and decks in way of 
the machinery, which are left portable, and taken 
down aft(*r the launch, to allow the niaeliiiicry to be 
}iut in place. 

The platers usually work in si[uads, com|)osed 
generally of three platers, a marke,r-jioy, and a 
number of helpers or labourers, the number of whom 
depend on the size and weight of the plates, and 
the nature of the work to be ilone on them, and 
also on the facilities of tlie yaifl for handling such 
material. On the work of a largo vessel many of 
these jquads w’onld be employed. The riveters also 
W'ork in squads, a squacT consisting of tw'o riveters, 
one holder-up, and one heater-1 »oy, with sometimes 
a catelicr, i.c.^ a boy to jiass on the heated rivets 
when llie distance from the riveit-hcarth is great. 
rntMimatie riveting has not made great progress in 
Great Biitain. Hydraulic riveting to a limited ex- 
tent is adopted, especially in the case of work tliat 
can be taken to the machine, such as frames, beams, 
and other parts ; but in sbiiibuilding the largo 
proportion of the riveting is done by hand. In 
the Royal dockyards platers* work is acne by ship- 
wrights, and riveting is not considered a trade, 
tliongli regarded as skilled labour. Shipwrights 
also biy the blocks, erect the ribbands, shore and 
fair the ship, but labourers construct the stages. 

Drillers* w'ork consists in drilling by hand holes 
whicli it is not convenient or jjossible to jmnch or 
diill by machine ; they also rimer out and coun- 
tersink punched and drilled holes when this is 
necessary. Portable electric or pneumatic drills 


are used when possible in some shiji 
hydraulic engine drills are employe 
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and three-eylinder 
some purposes, such 
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Fie. 18.— Modem- Great I.ako Cargo Steamer; midship iwtion, in i)er8|)cetive. 
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-Modem British Cargo Steamer ; midship ]»nrlion, in iwrspcctive 
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as in cutting armour bolt lioles in thick plating behind armour. 
The caulkers follow closely ujion the riveters, and mnerally work 
singly. A very important part of a caulker’s duty is water- 

ossibly 8000 tons of water 
about the same amount 


singly. 

testing. In the" large oil-tank steamers 
are used for testing one ship olone, an( 
for a large war vessel. This water is pumped from the sea or 
river into the compartment to l)e tested, in the case of an oil 
vessel, each com|)ai-tment is filled right up, and a pressure put on 
by means of a stand pipe, carried for a considerable height above 
the liighest part of the tank ; any leakage found must be made 
good by the caulker, and the tank re-tested until it is perfectly 
water-tight. The double bottoms of merchant ships, and the smaller 
comimrtments and double bottoms of war vessels, are filled up and 
tested by a head of water rising a few feet above 
the load water-line. It is not usual to fill all 
the larger compartments, such as boiler and en- 
gine rooms in war vessels, or the machinery com- 
mrtments and cargo holds in merchant ships ; 
but water at a high velocity is played on the 
bulkheads by hose, to test the water- tightness and 
the stren^h. An ocutasional test, however, is 
made by filling a tyyncal largo coniiiartmcnt with 
water to a height of some feet above the load 
water-line. Angle-smiths form beam knees where 
these are welded, and generally all angle bar work 
where heating in a smith’s fire is required. It 
is usual to defer the painting of certain parts of 
the steel structure of a shi]) as long as possible, 
so that ordinary red rust may fonn and dislodge 
the black mill scale which is answcroble for a great 
deal of corrosion in hIkcI shijis, as in certain 
circumstances it forms a galvanic collide with the 
stool ]date. For warships the Britisn Admiralty 
r«(]uiros the removal of tuis scale from these ))arts 
by immersing the jilates in a weak solution of 
hydrochloric acid. Red and white lead, oxide of 
iron, and oxide of zine form the bases of most of 
the {laints used on steel slii}w. 

Strurf vraL A rrangcmeiUs, 

The following are partitudars of sliips in course 
of construction at New London (Conn., U.S.A.) 
on t\w Ifnujitvdinal system: — ‘‘The groat centre 
gilder, wliich in all vessels prior to those has been 
in the form of an I mrdcr, is formed of a double 
II or box ; that is, these vessels have two vertical 
keels inst^ of one. The girder is of the same 
depth as the doubht bottom (6 feet). On each side 
of this girder there are several other vertical longi- 
tudinal members, having the plating on the top, 
forming the tank top, and the shell-] dating below, 
forming llie liottoni of the tank. This tank or 
double bottom is 6 feet deep for the greater ])art 
of its length, and is increased at the extremities, 
where it merges into the fore-and-aft tieaks at the 
co]li.sion bnlkheads. The whole of this B]>ace can 
be fillid with water when desired, to sink tlie ship 
to a suitable draught when making a voyage with- 
out a cargo or wiui a very light one, at the same 
time allowing the sliip to keep afloat whenever the 
outer shell or skin has been ]derced by rocks or by 
(‘.olliding with other vessels. This bottom girder 
or double bottom forms the ‘ backbone ’ of the ship, 
from which the groat frames spring or extend up 
to the weather deek, about 60 foot above the keel. 

The frames are miule of channel steel spaced 30 
inches apart, but &s they near the extreme ends 
they are simukhI closer, and are coin]K>sed of angle 
bars riveted together. At certain jiarts of the 
structure, wlu'ro the heave of the sea will tend to 
strain the ship, the frames are double and made 
very strong. The outer surface of these frames 
is covered vrith a shell of steel plates averaging 
about 1 inch in thickness. These enormous plates 
are ari-anged to give a maximum of strength, and the riveting of 
them to the frames and to each other is receiving the utmost care. 

“These ships have a continuous loiigitudin^ bulkhead on the 
centre, extending from the inner bottom to the main deck. The 
side plating of the shell, with this longitudinal bulkhead, form 
three vertical members of the entire structure. The upper flanges 
of the girder are formed by the upper and main decks, which are 
laid with heavy steel plates. This groat girder is designed to 
support a full cargo when suspended by long waves of the sea at 
cither end. The side girders are kept in place by throe inter- 
mediate docks between the tank and the main deck, making in 
all five complete decks, each covered with heavy steel plate. The 
beams supporting all these decks are of channel steel, and fitt^ 


to every frame by large bracket plates. One of the many notable 
features in the construction of these vessels is the distriDution of 
the water ballast. Various conditions of trim and safe^ can be 
obtained. The double bottom is divided lonmtudinallv into three 
water-tight divisions and transversely into ^ut twelve, making 
in all thirty-six separate tanks. In addition to these there are 
the fore-and-after peak tanks, and side tanks between the main 
and ’tween docks, about one quarter of the vessel’s length from 
either end. The latter tanks are really fitted for the purpose of 
controlling the ship’s stability and seaworthiness. 

“The vessels are divided transversely into thirteen water-tight 
oom])artments, while the longitudinal bulkhead is water-tight in 
the machinery space, which makes in all fifteen water-tight com- 
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Fig. 80.~Ounanl Liner Campania ; middiip portion, in penpective. 

partments. The engine-rooms are completely independent of 
each other ; so are the lioiler-rooms ; but access is had from one 
to the other by water-tight doors. The coal can gravitate direct 
to the stokehold floor. The method of pillaring is somewhat 
novel, and has never been attempted before by any American 
shipbuilder. . . . Strong ^rders run under the transverse beams 
and are supported at wide intervals by built stanchions. By this 
moans the least possible trouble is exiierienced in stowing the 
cargo. . . . The building-slips rest upon a solid granite iMge, 
which at a suitable deolimy runs down to the bank of the Thames 
river. Opposite the yard there is over 60 feet of water, and it is 
pro]x>sed to mn the launching-ways about 300 feet from the shore- 
line into the water. The vessels will be the heaviest ever launched. ” 
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Fig. 18 shows the construction of a typical American Lake 
steamer, a diagram of which is given in the article Ship, Fig. 12. 



She is 450 feet over all, 50 feet Iteam, and 28 feet 6 inches 
moulded depth ; and when loaded to a draught of 18 feet 3 
inches can cany about 6000 tons weight of cargo on a total 


displacement of about 9000 tons. For half the length or more 
tlio shiji is of the same transverse Roetion, the frames l>eing made 
identical in form. The outside plating is about ^ inch Hcan 
thick generally, but it is thicker at tlie garbonrds, 
keel, and sheer strake, and becomes thinncT 
towards the ends of the vessel. The frames are 24 
inches a^Hirt, and consist <»f four separate pieces- -two across the 
bottom and one up each sifle. Those across the, bottom cronsist 
of a 15-inch channel bar, with deep Hanged brackets of 174 
plating connecting their inner ends to tin: (tejitre keelson and their 
outer ends to the bilge and tank top. Extending up each side, 
the frames consist of 6-inch channel bars of 17 ft) jHjr foot, worked 
24 inches apart in the case of ordinary frames; and l.^)-inch 
channel bars of 33 lb ])er foot, worked 8 fee.t a])art, and called belt 
or special frames. Thi^ frames arc all connectctl to the tank top 
and to the up])er decik-plating by Hanged bracket plates 174 m 
jHjr square f«H>t ; and the l)elt frames are stiffened by hold beams 
of I section, 12 inches deep and 35 ft) per foot, attached to ea/di 
by deep flanged brackets of 174 plating as indicated, and siip- 
pjorted in the middle by stanchions or pillars of similar .section. 
The stanchions are attached to the tank top by double clip.s of 
6-inch angle bar, and to the upper de(;k beams by direct riveting 
and by flanged brackets of 15 lb ]>lating. Each belt frame is thus 
complete in itself, and very readily erected after the tank toj* is 
completed. The tank toj) is of 20 Ih plating amidshijis and 
under the loading hatches, and 174 elsewhere. TImj margin 
plate is a continuation of the tank toji, is made of 174 ft> plating, 
and flanged agninst the shell. The centre keelson is of about 
224 lb plating and about 64 feet deep ; the sidif keelsons are of 
174 lb and slightly loss depth, so that with a small risooffl<wr 
on the outside, say 3 indies in the lialf-hreadth of the ship, 
there is a small fall of the tank top towards the bilges, say 6 
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Fill. 23.— Stem fratuiiig, shaft tunnel, &c. of singlc-scrcw ship. 


iiiuhoH ill tho lialf-broadtli, so as to drain the hold to the water- 
courses over the margin plates. The centre keelson extends from 
the inner to the outer bottom, being attached to the tank top 
and the flat keel by heavy double angle Isirs, and well HtiflTenod 
by tho Ranged Jloor brackets, which are connected to it by heavy 
double angle bars. Tho side keelsons arc connected to the tank 
toj) and the floors by fore-and-aft angle bars 3 inelies by 3 imthes 
of 7 A lb jKjr foot, and stiffened by vertical 6 -inch angle bars at 
evciy frame. At tho lower edge tlie keelson plates are connected 
to fore-aiid-aft intercostal chaimol barn 15 inches deep of 33 lb per 
foot, riveted to the shell-plating, which, with the channel floors, 
mvu very groat local support to tho bottom. This system of 
framing extends practically throughout the length of tho vessel ; 
thus the bottom is very strong, and very large ballast tanks arc 
formed, liavitig a capacity of nearly 3000 tons. The upper deck is 
plated, ami tho stringers are made Hi»ecially heavy, to coni|)ensato 
for the strength lost by cutting wide hatchways. 



Pro. 24.— Stem framing of the Campania, 


Pig. 10 represents a nwHlorn British cargo steamer of ortliiiary 
construction, of about the same broarlth and depth os the 
American Take steamer just described, and it will lx? 
BntiMa interesting to note tlie dilTcrciiocs between tho two 
vessels. Tlic.se differences, so far as the outside 
Mttmmar. cou^^ernod, are cliiofly that the British cargo 

steamer has de(;k erections, topside-s, and a main deck, whereas 
tlie Lake stoaiiier has scarcely any deck erections and no toj»sid(i.s, 
while her hold extends from tho" top of the inner liottom to the 
iipimr deck ; they are due to the fact that the latter ship is only 
required to traverse inland waters, where heavy weather is not 
met witli, whereas the former is an ocean-going vessel, and must 
ho proiiarod to meet all conditions of wind and sea. As to the 
difforencos in the details of construction, they arc chiefly that 


in the American Lake steamer the bottom framing, which is of 
great depth, consists of deep channel-frame bars, above which the 
hingitudmals are continuous, instead of the usual tran.svcrse 
framing in the British ship, extending between the outer bottom 
and tank top ; and that tne margin plate continues the surface of 
the tank top out to tho side, instead of being nearly vertical, as 
in the Britiim ship. Tlie system adopted in the American .steamer 



Fie. 25.— Bow framing of the Campania, 


The general construction of a largo (lassenger vessel is shown by 
Fig. 20, which gives a perspective sectional view of tho framing, &c,, 
of tho Cuuard liner Campania. The transverse frames 
and the girders or longitudinals extend in depth from 
the outer liottom plating to tho inner bottom plating. ^ 

The centre keelson, the second longitudinal from the middle line, and 
the margin plate on each side, arc continuous, the transverse frames 
being fitted between them and attached to them by angle bars. 
The first and third longitudinals from tho middle line are inter- 
costal, being fitted in short pieces between the frames and attached 
to the floor-plates by sliort angle bars. Tlie floor-plates have largo 
holes cut in them to lighten them, and to give access to the 
different sjiacos for inspe^ion, painting, Ac., and smaller ho]e.s 
for wati^rcourses. From the margin plate the transverse frames 
consist of stout channel bars extending to tho upper deck ; each 
;tier of beams is securely riveted to them, and tlioir lower ends are 
connected, to the margin plate by strong brackets. At intervals 
tlie channel-bar frames are replaced by deep built-up frames, tho 
frequency of which depends on local requirements. Heavy side 
stringers of tho same depth as tho deep frames run fore and aft. 
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to itiffen the side between the bilges and the first plated deck. 
Where the deep frames are cut by these stringers, the strong^ of 
the frames is continued by gva9(A plates, as shown. 

Some further structural arrangements usually adopted in British 
ships are shown in Fi^ 21 to 28. Fig. 21, to which 
reference has alreadvbeen made, shows in detail the 
oonstruction of a bulkhead, with the framing in 
wake of it, and the same details at an ordinary 
frame ; also the stringers, beams, pillars, kc. The 
bulkhead itself stops at the tank top, being secured 
to it by doable angle l)ars, and the floor immedi- 
ately beneath it is made water-tight. It would 
involve very costly work to make the bulkhead 
water-tight if the side and bilge stringers were 
made continuous ; these have therefore been cut, 
and the continuity of the longitudinal strength is 
maintained, as far as i>ossiblo, by the large brackets 
shown in the plan. Besides bulb stiffeners, the 
bulkhead is provided with built-up vortical stiffeners 
at AB and a built-up horizontal stiffener at CD. 

Fig. 22 shows the arrangement for special strength- 
ening at the extreme fore end of a vessel, lietweou 
the collision bulkhead and the stem, and below 
the main dock, these eonsisting chiefly of jitinting 
stringers, |ianting beams, and breast book. Fig. 23 
shows the general arrangement of stem framing of 
a single-screw ship, including the shaft tunnel. A 
water-tight door, which can be e.hwod when neces- 
sary from above the level of the outside water, shuts 
off communication between the engine-room and 
tunnel ; the fonn of the stern post and a]K!rture 
frame casting is shown, with its attachment to tho 
centre keelson and other details. 

Figs. 24 and 25 show the arrangements of the 
atom and bow framing of the Campania^ which 
may bo taken as those usually adopted in large 
passenger steamers of this class. ^ In lioth the 
transverse framing becomes doojior and stronger as 
the extremities are approa<dicd, while the docks and 
nido stringers are all continued to the extremities, 
finishing in strong breast- hooks, and additional 
atiingers, breast-hooks, and jiaiitiiig beams arc intro- 
duced. It is worthy of note that tho rudder and 
steering gear are in this vtjssel entirely under water, 
so that she may bo used for war purposes without 
running tho risk of disablement by the rudder or 
steering gear being struck by projectiles. Above 
tho water the stern is fniishod off so as to have the 
appearance of being fitted with an ordinary niddcr. This im- 

} )ortaiit de])arturo from the usual practice was first introduced by 
h'ofessor Biles in tho City of PariSj and the Campania and her 
sister the Lucania wore in 1902 tho only British ships so fitted. 

Fig. 80 gives in prsjicctive tho general structural arrangements 
of tho Japanese cruiser Idzumo, and Figs. 26-29 (Plate II.) are from 
photographs of the vessel in course of constniction. It will bo soon 
that the deiArtures from tho structural arrange- 
ments of a mendiant shin are very considerable. 

As already pointed out, lighter scantlings are used 
in warships than in orainary merchant ships. 

This is effected by more carefully devised and more 
oostly arrangements of framing and plating, and 
by making tho structural features necessary in a 
warship for protection, Ac., serve also for local 
and general stren^h. In warships, frames are 
placed at greater distances apart, 4 fe«t amidshiim 
and 3 feet at the extremities being the usual 
spacing, as compared with some 2 feet in a mer- 
chant ship. On the other hand, there are more 
continuous longitudinals in the framing of a war- 
ship, which extend in depth from the 
bottom to the shell -plating, and 
oetw—u 1^1 support to the bottom as well 

as general strength to the vessel. There 
are in a warship so many structural 
features, such as water-tight bulkheads 
and flats or platforms, required for the necessary 
subdivision, armour decks, plating and framing 
behind armour, Ac., which are made to contribute to the strength 
of the structure as a whole, that the strength of the shell-plating 
and the transverse framing can bo proportionately reduced. 

In a merchant ship there are many considerations which require 
the struoture to be stronger and heavier than would be necessary 
to withstand the wind and waves which she may encounter. The 
continual change of cargo and of disposition of cargo necessitates 

^ We are indebted to Dr Elgar, F.R.S., for these and other plans of 
the Campania. 


special local strength throughout. Tlio custom, often pursued, of 
grounding vessels to discharge cargo, and their liability to touch 
the ground in the ports they frequent, make the provision of great 
strength in the floors and the shell-plating essential. Other 
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Fia. 30.— Japanese cruiser Jdzunw ; midship portion, in perspective. 

considerations affect the decks, and call for local strength in them 
with corresponding increase of weight. 

Most warship, except gunboat, torpedo, and other small craft, 
have double bottoms, chiefly for protection against damage in 
ac^tion, but also against accidental grounding. The s]NK'e between 
the bottoms is divided into a large number of conii>artments by 
making sonic of the frames and longitudinals water-tight. The 


war and 

marchmat 

Mtipa. 




Elevation. 


Fie. SI.— Steering-gear of merchant siiip. 


inner bottom extends on each side to the turn of the bilge, and 
from that point is carried up vertically as a wing bulklnmd, as 
shown in Fig. 28, tho wing siiaces thus forniwl being occasionally 
utilized for coal-bunkers. Tne fraining, consisting of frame bars, 
reverse frame bars, and frame plates or brackets, is usually carried 
up in a fair curve to the armour shelf, supposing the vessel to 
be an armour-clad, as in Fig. 30. From the edge of the armour, 
which is generally about 6 feet lielow tho load water-line, a change 
in structure is mode, and the framing Imbiiid the aimour is wt back 
from the outside of the ship sufliciently to admit of an internal 
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slcin of steel plating (often worked in two thidcnessea), teak 
backing, upon which the armour is embedded, and the armour 
itself^ to be carried with the surface of the aimour flush with 
the shell-plating. The vertical frames behind armour are spaced 
2 feet ai>art, and the longitudinals are made intercostal, the whole 
having exceptional strength, to support the armour. Above the 
armour another change is made, the frames being brought again 
to the outside of tho ship, and the tojwide plating directly 
attached to them becoming flush with the outside of the armour. 
There is generally a strong deck, called the protective deck, 
extending from stem to stem in tlie form of a turtle back, the 
lower edges being at the armour shelf on each side of tho ship, 
and the toj) of the arch forming the first deck above water, as 
indicated in Fig. 28. With a view to maintaining its defensive 
]>owcr where it has to bo iierforated for funnels and air shafts, 
armour gratings, or armour liars as they are called, are fitted in 
the oTionings. As much water-tight subdivision as possible is 
introduced throughout tho ship, but for communication between 
tlie various compartments openi^ are provided in the bulkheads, 
liaving water-tight doors which can be closed either from a posi- 
tion dose to the door or from a deck above water, or from both. 
Below the proteotivo deck are tho engine and 
boiler spaces, magazines, sboll-rooms, submerged 
torpedo rooms, and steering-gear. A passage is 
provided on each side of the shin just below the 
protective deck, for the supply of ammunition to 
the secondary armament. 

Fig. 26 shows the Idzumo partially in frame, 
looking forward from the after extremity: the 
frames below the armour deck over a considerable 
length of the ship arc com])lete, and a number 
of the beams which carry the armour deck arc 
in place. Fig. 27 shows tlio rnm stem, which lias 

1 ‘ust been placed in iiosition. The collision bulk- 
Lcad and tho framing below tho armour deck are 
for tho most part in jilaee. Fig. 28 gives the top 
of the armour dcok, which is nearly completed, as 
soon from tho fore end, with tho forwara citadel 
bulkhead in course of construction. Fig. 29 
shows the after part of tho vessel, which is not 
so far advanced as tho forward portion shown in 
Fig. 28. In Fig. 29 tho framing has been carried 
to a bulkhead near the after extremity, the 
nidder post is in place, and the bearing for the 
rudder head can bo scon in the foreground. Tho 
construction of the armour dock is ]ii’oceeding, 
and tho after citadel bulkhead is also well 
advanced, though no backing is yet U|)Oii it, as 
;tli ‘ 


a three-auorter circular grooved rim, keyed to the rodder head, 
carries tne steering-chains, which arc led forward one on eada 
side of the hatches to the steam engine, placed in this . 
case in the engine-room casings and oontroHed shaft- . 

ing from the bridge. The uiraal steering-wheel is fitted “*""**^- 
on the bridge, and actuates the controlling valve of the steam 
engine by means of the shafting. Tho second example is very 
similar to tho first : a quadrant is keyed on the rudder head, and 
worked by chains led over pulley one on each side of the ship to the 
steam gear, which in tliis case is placed on tho bridge, close to tlie 
whoeL In all such oases gear is also provided by which in au 
icy the ship can bo steered by hand, by steering-wheels 
close to the rudder head, as indicated in the figures. 

~ In a warship the arran^nient is different, as it is necessaty to* 
keep the steering-gear below tho water-line for protection. The- 
broadth available at the rudder head is as a rule not sufficient for a. 
tiller or quadrant to be fitted. Fig. 32 illustrates an arranffemeiit 
frequently adopted. A crosshead of sufficient size is keyea on to> 
the rudder head, and is worked hy connecting rods from a similar 

forward, where the breadth of tho 


crosshead 
ship is sul 


placed a little farther 
ident to allow a tiller to be worked. 


The tiller is worked 



during the 


in tho case of the forward bulkheadj but the bast of 
tho redoubt which carries the after turret is erected. 

The whole of a ship’s fittings arc prepar 
building. Tho various plans are carefully worked out in 
MatmmI drawing-office, sketches being prcjiared to show tho 
fiiiian »ocominodatioii for iiassongcrs and crow, tho rigging, 
w mngM, bridges, and wlieelhouse, the pumping and draining 
arrangements, steam piping and heating, details of steer- 
ing -gear, anchor and cable goar and electric lighting, and 
of all blacksmiths*, joiners’, and shipwrights’ work, upholstciy, 
Ac. Such drawings as are necessary arc issued to all the 
various trades for guidance in performing their i>arts of the work ; 
others are issued to manufacturers for the supjdy of completed 
fittings and sjiocial appliances, so that all may M ready at tho 
projier moment for installation in place on board the vessel. In 
war vessels similar hut more elaborate plans are required than in 
merchant shijis, and, in addition, plans of magazine and shell room 
arrangements, gun foundations, torpedo installation, armour 
plates and bolts, transport of ammunition, and many others. The 
shares contributed by the various trades in completing the vessel 
arc briefly as follows : — Tho shipwrights do all the heavier wood- 
work, such as laying decks, fltting ceilings, erecting and fitting 
storerooms, and completing all weather work. In the Royal dock- 
yaixls tlieir work embraces the fitting of the pumping, flooding, 
draining, and ventilating arrangements throughout the ship, mrt 
bf the stee^g-gear, the greater part of tho hydraulic mechanism, 

ll(y 


fittings and the ligliter store-room fittings. Blacksmiths complete 
►rk, pillars, handrails, davit ‘ 


uglily 
leliglu 

all the forged work, pillars, handrails, davits, most fittings, aw^g 
stanchions, and a large variety of deck fittings. Fitters make and 
fit the water-tight doors, sluice, drain, and flood valves, gnn-mouut- 
ings and torpedo goar, and fit the steam windlass, winches, parts of 
the steering-gear, Ac. 

Tho. fittmgs in a ^ip cannot be fully described in tho present 
article, but we shall conclude with some account of the auxiliary 
machinery. Two ordinary arrangements of steering-gear fitted 
in merchant steamers arc mown in Fig. 81. In the first example 


Fio. 82.— Steering-irear of warship. 

by a block or carriage, which is draw'n across the ship on a guide, 
at the same time sliding upon the tiller, which is machined for the 
puriiose. The block-and-guido arrangement is known as Rapson’s 
slide. The block is hauled to and fro across tho ship by a chain 
which imsses round a sprocket wheel upon a shaft, which is driven 
in either direction, as required, by tho steering-engine. In many 
cases the steam steering-engine is placed in the engine-room, to 
avoid heating tho after compartments hy the steam pities, and for 
the sake of easier control by the engineers. 

Amongst the auxiliary machinery usually fitted in passenger and 
other well-found vc?ssel8 may bo mentioned tho windlas.s for working 
the cables and weighing the anchors ; a warping capstan forward in 
connexion with tho windlass, and another aft with its own engine ; 
steam winclies for handling the cargo and baggage, and for hoist- 
ing coals on board ; and occa.sionally steam cranes, fitted either in 
addition to or in place of the winches. Then there are tho 
oloctric light, pumping, ventilating, and refrigerating installations. 
Hydraulic power is employed in many cases, especially for cranes, 
but here tho source of tho power is necessarily a steam engine, 
which is usually placed in the main engine-room. Electric power 
sometimes replaces steam for operating some of the marines 
enumerated above ; for instance, ventilating fans are now generally 
driven by electric motors in passenger and war ships. A large 
number of comparatively small fans are uspd, each supplying air to 
a particular part of the ship. In warships the amount of auxiliary 
machineiy has been very much increased in recent years. On each 
side of the deck amidshi|)8 there is generally a steam winch for 


l>urpose. Jfilectrlc motors ore fitted for working 
capstans, ash hoists, sometimes tho winohes, and the workshop 
maohincty ; also to traverse, elevate, and work the guns, and bring 
the powder and projectiles up from tho magazines to the guns. 
But for the heavier guns, the steering-gear, and certain other 
purpose^ hydraulic power or steam is still preferred, wa.) 

Ship Oanals. See Canals. 
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ShIplWy a township in the Shipley parliamentary 
division of Yorkshire, England, on the Aire, 3 miles north 
by west of Bradford by rail The parish includes the 
lullage of Saltaire, so named after its founder, Sir Titus 
Salt, who here established largo alpaca manufactures. 
Area of urban district, 2179 acres. Population (1891), 
23,387; (1901), 25,670. 

Shlppardp Sir Sidney Qodolphin 
Alexander (1838-1902), British colonial adminis- 
trator, was bom in 1838, being the eldest son of Captain 
William Shippard, 29th Regiment. He was educat^ at 
King’s College School, and went thence to Oxford, where 
he obtained an exhibition at Oriel College, and subse- 
quently a scholarship at Hertford College. Taking liis 
degreo in 1863, ho was called to the bar as a mcml^r of 
the Inner Temple in 1867. Ho then entered u|)on a long 
and honourable career in South Africa. In 1873 ho was 
ap}X)inted Attorney-General of Griqualand West, a post 
which he continued to liold until 1877, when he was 
made Acting Recorder of tho High Court of Griqualand. 
From 1880 to 1885 he sat as a judge of tho Supreme 
Court of Caiie Colony ; and he was British Commissioner 
on the Anglo-German Cominission in 1884-86 for settling 
the Angra Pequena and West Coast claims. It is, how- 
ever, with Bcchuanaland that his name is chic6y asso- 
ciate. He hold the chief ofticial x>ositiou there from 1885 
to 1896, being administrator, chief magistrate, and presi- 
dent of the Land Commission for British Bechuanaland, and 
resident commissioner for tho Bechuanaland l^otectorate 
and tho Kalahari. In 1887 ho was made K.GM.G. 
In Bechuanaland the crucial problem of native adminis- 
tration was the liquor question. Khania, tho great cliief 
of the Bamaugwato, addressed to Shippard in 1888 an 
appeal in which he said: “To fight against drink is to 
fight against demons, and not against men. I dread the 
white man’s drink more than all tho assegais of the 
Mataljele, whicli kill men’s liodies, and it is quickly over ; 
but drink puts evil into men, and destroys both their 
souls and their bodies for ever. Its wounds never heal,” 
Shippard took tho same view, and the law prohibiting the 
supply of liquor to the natives was most strictly enforced 
by him, the result l)eing that tho natives Ixicame i)rosperous, 
happy, and peaceable. In 1896 Sir Sidney Shippard played 
a not inconsiderable, though unofficial, ])art in the negotia- 
tions between Sir Hercules Robinson, the High Commis- 
sioner, and the Johannesburg reformers after the Jameson 
Raid. On 7th January, in comjuiny with Sir Jacobus 
de Wet, tho British Agent, Shippard made a most effective 
speech at tho Johannesburg Club, which had considerable 
influence in inducing the Johannesburgers to lay down 
their arms. Sir Sidney Shippard was twice married, first 
to Maria, daughter of Sir Andries Stockenstrom, who died 
in 1870, secondly to Rosalind, daughter of Mr W, A. 
Sanford, of Nynehead Court, Wellington. He died on 
29th March 1902. 

Shipping* Companies- See Steam-ship 
Lines. 

Shirley. See Southampton. 

Shlrw^ Chikwa, or more properly Chilwa, a 
shallow lake in British East Africa, cut by 35® 20' K and 
lying between 15** and 15® 35' S. The lake has greatly 
diminished in area within recent years, the 0 {)en water filling 
loss than half its former bed except in the rainy season, 
when the level plain round its margin is flood(jd. Formerly 
the water seems to have found an outlet northwards to the 
Lujenda branch of the Rovuma, but with the sinking of its 
level it is now separated from the latter by a wooded ridge 
some 30 to 40 feet above the surrounding plains. The per- 
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I manent water, which is often almost unapproachabloby reason 
of tho swampy nature of its shores, measures only some 38 
! milos by 14, the width between the former elevated banks 
being alK>ut 20. There are four islands, the largest rising 
500 feet above the water. 

ChklOV (Polish, Szkfow\ a district town of Russia, 
in the government of Moghilcv, on the highway to Ht 
Petersburg, and on the left bank of tho Dnieper, 38 miles 
from Orsha railway station. It carries on an active trade 
in agricultural produce and manufactured goods imported 
from Austria. Population (1897), 10,630. 

Shoa. See Abyssinia. 

Sholapurp a city and district of British India, in 
tho Deccan division of Bombay. Tho city is 164 miles 
south-east from Poona by rail. Munici|)al area, about 8 
square miles; population (1881), 61,281 ; (1891), 61,915; 
(1901), 74,521. Since 1877 it has ceased to lie a military 
cantonment. Tho largi^ bazaar is divided into seven 
sections, one of which is used on each day of tho week. 
There are two municiiud gardens, with tine tanks and 
I temples. A cotton mill, with 400 looms and 36,000 
spindles, employs 1500 hands. The high school had 339 
pupils in 1896-97. There arc six printing-presses, each 
issuing a vernacular ncwspajxir. 

The (listrictof SiioLAPTTR has an areanf 4542 square miles ; popula- 
tion (1881), 583,411 ; (1801), 750,689, showing an inereaso of 29 i)cr 
cent, after the fainino of 1S7Q-77 ; average deiiHity, 165 })erHons jKtr 
Sfpiare. mile. In 1901 tho ]ioj>ulation was 720,978, showing a 
(lecrcaso of 4 pc*r edit. The land rovcniio and rates arc Ks. 1 3, 4 9, 501 , 
the incidence f>f assessment being just over 8 anna.s {>cr aero ; (Uilii- 
vated area (1897-98), 1,948,084 acres, of which 105,677 were irrigated 
from wells, Ac\, including 9145 from Government canals; number 
of police, 588 ; children at S(thool (1897-98), 9710, ])eing 1 ’3 per 
cent, of tlic ioUl ^Hipulation ; registered death-rate (1897), 44 *81 ikjf 
thousand. The ])rinci}>al crops aro millet, oil Kec<lH, and piiiNo. 
The Kknik tank, near Shobqmr city, is tho settond largest irriga- 
tion work in tho Deccan. Tho capital outlay has been fis. 1 3, 40, 000. 
In 1897-98 the gi*oss rwjcipts were fis.16,883, and the exptindiiuro 
Ks.38,730, showing a loss of Rs.16,847. There arc manufactures of 
silk and cotton cloth, and blankets. Tho chief trading mai t is llarsi, 
in a tract surrounded by the Nizam’s dominions, with 8 ftM?tories 
for ginning and jucasing cotton. Paiidharpiir is a i)opular ]»laco of 
pilgrimage. The Great Indian Peninsula Railway nnis through the 
aiatrict for 115 miles, with a junction for the Southern Mahrutta 
railway (8 miles), and another junc.titui for the Barsi light railway 
(22 miles), now Iwiiig extended to Paudharjnir (30 miles). 

Shootings* — sport of all descriptions 
has developed so raj)idly in modern times tliat, as regards 
shooting alone, for one ]Xirson who handled a gun fifty ytiars 
ago, probably twenty do so now, while the? heaxl of game 
mired and preserved for Hj>orting in the United Kingdom 
had increiised at least 50 iH?r cent, during the same 
period. As a consequence, the art of gunrnalving has im- 
proved in proi)ortion, and in view of the modern liammer- 
less ejector gun, with its clioke-lwre, single-trigger, snajv 
action, and nitro-pow’der cartridges, it seems impossible 
to believe that in the middle of the 1 9th century 
sportsmen wore still using muzzle - loaders and black 
powder. None tho less it is 0 jK.!n to discussion whether 
modern guns and i)owders can claim any extraordinary 
superiority of killing power : their supremacy lies in the 
ease with wdiich they can be loaded and fired, and, in 
the case of powders, in the absence of recoil and smoke. 

For all practical jmrposcs a 12-l)ore gun, weighing about 
6J B> with SO-inch barrels, is the most useful for sports- 
men of average physical capacity ; lesser gauges can o.nly 
be recommended for the aged or constitutionally infirm. 
Too great care cannot be exercist^d in the choic*o of such 
a weapon, and, despite the considerable initial expense, it 
will eventually prove an economy for the intending pur- 
chaser to place himself in the hands of a firm of London 
gunmakers of repute, and pay a good price for a good 
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article. Such a gun will practically last a lifetime, while 
the care bestowed on its ” and finish proves a source 
of increased skill in shooting, and of consequent satisfac- 
tion to its owner. From this, however, it must not be 
supposed that there are not many excellent provincial I 
gumnakers, nor that the price of a gun is an invariable 
proof of its excellence. A really first-class London-made, 
fitted, and proved gun should be obtained for jB40 or i645, 
and a pair for from 90 to 100 guineas ; though these prices 
are of course susceptible of considerable modification or 
increase. Single- trigger guns, the latest fashion, are 

not specially desirable, nor is excessive choking to be 
recommended. A pattern of 140 for the right and of 
160 for the left barrel is ample for ordinary game shoot- 
ing, while a load of 40 to 42 grains of nitro-powder, with 
1 or 1| oz. of No. 5 or 6 shot, is sufficient for general 
purposes. 

Although many varieties of game and wild-fowl exist in 
the United Kingdom, it is not within the scojie of the 
present article to do more than merely touch on th'‘ 
shooting of those most commonly met with. Foremost 
among them must be placed the grouse, and it is hard to I 
say whether grouse -shooting over dogs or grouse-driving 
be the more enjoyable form of sport. Until recent years 
the latter form of grouse -shooting was almost entirely 
confined to the English moors, but it is now very generally 
practised in Scotland as well ; though here, in the writer’s 
opinion, it has not proved an unqualified succes.s, at all 
events in the Highlands. The main advantage claimed 
for grouse-driving is that, by killing off the old birds 
which usually come first to the guns, the younger and 
healthier birds are loft as a breeding stock, and on the 
English and Lowland Scottish moors, which are naturally 
adapted to driving, this has jiroduced the most astonishing 
results. But in the ruggecl and mountainous Highland 
districts it is not possible properly to work the “ tops ” and 
summits, which are the strongholds of the noxious old 
cocks it is so desirable to exterminate, and consequently — 
with some notable exceptions — driving has but too often 
had a retrogressive effect. The best proof of this is a com- 
parison of the bags obtained in the Highlands a generation 
ago, when driving was not practised, with those of the 
present day. In laying out a moor for grouse -driving, 
special attention should l>e paid to its configuration, and 
to tho probable flight of the birds, which as a rule alw^ays 
follow the depressions and ** slacks ” in its surface. Wlicre 
possible, the ** butts ” should always be placed in a hollow 
of the ground ; this not only heljis to conceal them from 
the birds, but also produces higher and prettier shots. 
Very long drives are to be deprecated ; moderately short 
ones, where the birds can be kept constantly moving, and 
sent backwards and forwards over the same line of butts, 
will be found the most effective, as by this means the 
coveys get broken up. In grouse-driving, where birds are 
fairly plentiful, the sportsman should never turn to fire at 
those which have passed him ; he will kill four birds in 
front of his butt for every one behind it. He should not 
crouch in his butt nor seek to conceal himself by stooping, 
but remain perfectly motionless, until the moment when 
he throws his gun up to his shoulder to fire. Above all, 
he should not reserve his fire until the birds are close upon 
him — a very common mistake among tyros in grouse driv- 
ing, which considerably lessens the probability of killing 
the grouse, and which moreover leads to a cramped and 
** poking ** style of shooting. It is a good* plan before the 
beginning of a drive to mark some oi^ect about 40 yards 
in front of one’s butt — a white stone or a prominent 
tuft of heather — and to open fire as soon as the grouse 
have come within that range. Grouse-shooting over dogs 
is a fine sport where grouse can be found to lie to 
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them, but its main features are so well known and its 
methods so simple that it hardly merits further descri]>- 
tion. Two rules, obvious, but frequently ignored, should 
be borne in mind — during the heat of the day grouse will 
generally be found near water, and in wild stormy weather 
they should be sought on the lower slopes, and not on 
high ground. Large, big-boned setters are the best dogs 
for grouse-shooting; small, light-framed animals are un- 
able to bear the heavy work, and pointers are more easily 
affected by the cold, ^mp climate of the Highlands. 

It is commonly but erroneously presumed that partridge- 
shooting over dogs is a thing of the past, but there are 
still many parts of Great Britain where the use of dogs — 
preferably pointers — is not only customary, but essential 
to success. Nor can the present wildness of partridges be 
ascril>ed, as it so often is, to the short stubbles left hj the 
modern reaping-machine; grouse have become equally 
wild of late years, and the reaping-machine argument, 
which is quoted ad 7iauseam, can hardly be applied to 
them. Moreover, even if knee-deep stubbles — presuming 
them to have ever existed — ^have disappeared within the 
last half-ccntury, root and clover crops, which afford far 
better cover, have increased in the proportion of two to 
one in the same period. The wariness of modern game 
must be attributed to its real cause — ^the enormous in- 
crease in shooters, and the corresponding improvements in 
firearms. The most general method of shooting partridges 
nowadays is to drive them off the stubble and grass fields 
into the root crops, and then walk them up in line — ^a rather 
uninteresting form of sport. Care should always be taken 
to walk across the drills ; and when, as must frequently 
hap})cn, a dead or woundtid bird cannot l)e found at once, 
it is advisable not to waste time in looking for it at the 
moment, but to beat the field out, as otherwise any game 
still in front of the guns will run down tho furrows and 
rise out of shot. A stick should be thrust into the ground 
where the bird was seen to fall, and it can bo looked for 
afterwards ; but the best plan, where x>rs4iticable, is to 
have an attendant keeper with a coujde of steady retrievers, 
whose sole business is to stay behind the line of guns to 
look for such lost or running birds. As with grouse so 
with xmrtridges, the tendency of the age is to drive them 
where practicable, and of all forms of what may be termed 
“ artificial ” shooting, not one is so difficult of consumma- 
tion as partridge-driving. To attempt it in an unsuitable 
locality without careful attention to the usual line of fiight 
of the birds, or above all, under the direction of a keeper 
who does not understand the art of driving — and how 
many arc there who do ? — is merely to court disaster, and 
to s}K)il what otherwise might have been an excellent day’s 
shooting “ in line ” or over dogs. But, given the necessary 
ossentuds to success, ])artridge - driving is a delightful 
8{>ort, which, moreover, tends enormously to increase the 
stock of birds. To kill driven partridges neatly and con- 
sistently is the highest test of skill in shooting, requiring 
great quickness of hand and eye, and, it is needless to 
remark, considerable experience. Space only permits of 
mention of one axiom for success. The shooter should 
stand as far back as possible from the hedge behind which 
he is placed, and as the covey tops it, concentrate his 
attention on the bird which first catches his eye, and not 
allow it to be diverted to another. Wherever possible, the 
guns should stand in a grass field — where running or 
wounded birds are more easily retrieved — equidistant 
between two fields of roots, so that the birds, being 
gradually collected into the one, can be sent out of it over 
the guns into the other, and unless the ground or the 
wind be unfavourable, brought back again in a return 
drive ; the more partridges are broken up and kept on the 
move, the better. Frequent change of blood is essential 
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where it is intended to maintain a large stock of partridges, 
and all superfluous cocks should be killed oflf before the 
commencement of the breeding season ; this is easily done 
by an experienced keeper. 

In dealing with pheasant-shooting, or, to give it its 
modern title, “covert-shooting,” it is essential to point 
out that, except when treated as a “ rocketer,” the phea- 
sant is an uninteresting bird of sport, which, unless forced 
to the contrary, invariably seeks to e8ca|)e by running 
instead of flying. A rocketer is therefore an artificial 
production ; it is made, not born, and it has been rightly 
described as a bird flying high and fast towards the 
shooter ; but as such, if only it be high and fast enough, 
the pheasant has no superior from a shooting point of 
view. In order to ensure “rocketers,” pheasants, if 
possible, should always be driven down hill; on flat 
ground, where this is not practicable, the guns should be 
placed at such a distance from the covert as enables the 
birds to rise high and get well on the wing before coming 
over them. In such localities, too, it will be found a 
good plan to cut away the undergrowth for a yard or two 
at the end of the covert to which the pheasants are driven ; 
this generally has the effect of making them fly high. 
Where pheasants exist in any number, a “ false covert ” of 
spruce and flr loppings should be made at the point to 
which it is desirable to force the birds ; they will collect 
in this, and can then l)e sent over the guns in small lots 
at a time. As in grouse and partridge driving, much of 
the success of a day’s covert -shooting depends on the 
organizing skill of the head keeper atid the manner in 
which he beats his coverts and places his “ stops.” With 
regard to ground game, owing to legislation, the days 
have long since passed when hares would form one of 
the chief accessories to a day’s shooting. Whether this 
be advantageous from a national point of view it is not 
within the province of this article to discuss, but from a 
sportsman’s point of view it is regrettable. Not, it must bo 
confessed, that hares either afford great sport or demand 
much skill in shooting, but they form an agreeable addition 
to a bag, and 8up])ly an excellent article of food for the 
table. Rabbits, on the other hand, which are far more 
injurious animals to vegetation of every <les(!ription, show 
no signs of extinction. Wliere they are found in large 
quantities, the most generally practised method of shooting 
is to ferret them out of their burrows, which are then 
filled in with soil or drenched with paraffin, to induce the 
rabbits to remain above ground, when they are walked up 
in line, affording most excellent sport. Where cover is 
scarce, brushwood and fir-loppings should lie strewn about 
for them to shelter under. Rabbits will readily lie out 
under such conditions for two, or even three, nights, pro- 
vided only the weather be dry, but in the event of snow or 
rain nothing will prevent them from going to ground again. 
First-rate sport is obtained during the summer months by 
stalking rabbits with a poa-rifle, but this should only be 
practised where there is no danger to live-stock or human 
beings from a stray or deflected bullet. Similar, but far 
finer, sport may be enjoyed by stalking black-cock, in 
districts where these beautiful birds are to be found. 

Finally, with regard to the art of shooting. It is hardly 
necessary to point out that no amount of theoretical in- 
struction can produce proficiency in this, and that only 
experience and constant practice can ensure success. But 
the young or inexperienced shooter should bear one golden 
rule in mind — ^that in firing at a moving object his pur- 
pose should ho to place his charge of shot not where such 
object actually is at the moment of pulling the trigger, but 
where it will be by the time the shot reaches it ; in other 
words, the game should fly, or run, into the shot. More- 
over, he should train himself to effect this not by dwelling 


S H O R T H A D 605 

on his game with his gun at his shoulder — a clumsy and 
dangerous style of shooting — ^but by firing at an imaginary 
point in front of it. This of course is a knack only to be 
acquired by practice ; but, paradoxical as it may seem, the 
man who wishes to acquire a quick and go^ style of 
shooting should refrain from aiming at — and consequently 
dwelling on — what he is trying to kill. Brain, eye, and 
hand must all o])erate in instantaneous sympathy, and the 
actions of throwing the gun up to the shoulder and dis- 
charging it should be almost simultaneous. 

Bifle Shooting. — Of late years there has been a remark- 
able tendency towards the use of small-bore rifles both for 
military and sporting purposes, on account of their low 
trajectory, extraordinary velocity, and absence of recoil 
and rc)K>rt. For thin-skinned animals, such as antelo|)o 
or deer, the ’256 Mannlicher, with a bullet specially pre- 
pared to expand on im][)fict, is probably the most perfect 
wca])on extant. But it must be borne in mind that small- 
bore rifles do not inflict the “ shock ” of the larger gauges 
and heavier loads; and although the largest and most 
dangerous game may be, and often is, killed by one of 
these tiny bullets, yet they are not to be relied on in those 
situations, occasionally inevitable in big game shooting, 
when) the st)ortsman has to stop the charge of a dangerous 
and infuriated animal. Where such a i) 08 sibility may 
occur, the use of a heavy rifle, a 10 or 12 bore, or a T>77 
Express, is to be preferred ; but gunmakers are now be- 
ginning to produce sporting rifles of moderate weight and 
gauge, *400 and *450 bores, for use on dangerous game, 
which fire cordite instead of black powder, the “smashing” 
powers of which are claimed to far exceed those of the 
old-fashioned large-bore rifles. 

Among a Hcoro of useful works on sliooting may be cited the 
voluiiios of the ** Badminton Library” dealing with this subject; 
JlirUs to Ymmg Shooters^ by Sir R. Pavnk-Gallwkv ; The, Fur 
and Feather series, published by Messrs Longmans, Green and 
Company ; and fVild Beasts and their fFays, by Sir Samitkl 
Baker. (p. st.) 

Shoroh&ltly a town and urban district, England, 
Sussex, in the Lewes ])arliamentary division of the 
county, at the mouth of the river A(iur, 5 miles east of 
Worthing, with a station at the junction of the Horsham 
branch of the London, Brighton, and South Coast Railway 
with its coast line. Formerly it returned two meuilxirs to 
Parliament, but in 1885 its representation was merged in 
that of the county. The trade of the small |K)rt is chiefly 
in coals, corn, and timber. 8hi])building is also carried 
on. It Wiis from Shoreham that Charles II. escaped to 
Fecamp after the battle of Worcester, 1651. The jK)pula- 
tion of the imrish and urban district of New jShoreliam 
was in 1891, 3393; in 1901, .3837. 

ShorncllfFOf a military station, Kent, England. 
Bee Sandgatb. 

Shorthand- — The distinctive features in recent 
shorthand history have been the widely-<ix tended cin]»loy- 
ment of the art, the increased attention })aid to instruction, 
and the growth of stenographic societies. Throughout the 
civilized world the systems enqdoyed are those of the lead- 
ing authors of the 19th century; earlier systems have now 
a numerically small number of practitioners. Shorthand 
has become an almost indisiwnsable <iualitication for tlie 
amanuensis, and practical stenograjihic ability is a neces- 
sary equipment of the typewriter operator. In profe.ssional 
and commercial offices, and more recently 3n th(.* siuviccs, 
dictation to shorthand writers has become ^neral. Short- 
hand has been included among examination subjects for 
the army, navy, civil service, and medicine in the United 
Kingdom, and to a certain extent in other cf>untries. Its 
inclusion in the Technical Instruction Act of 1889 was the 
first recognition of shorthand by the British Parliament, 
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and it tos sabsequently <^inpriBed in the codes of elementary 
day and evening continuation schools. It first became an 
examination subject for secondary schools in the Oxford 
Local Examination in 1888, but the Society of Arts has 
examined students of j)olytechnics, &c,, in shorthand since 
1876. Examinations in connexion with the phonographic 
system of Isaac Pitman date from 1845, 

In 1887 the tercentenary of the origination of modem 
shorthand by Timothy Bright and the jubilee of Isaac 
Pitman's j)honography were celebrated by the holding of 
the first International Shorthand Congress in London. 
Subsecpient congresses were held at Paris (1889), Munich 
(1890), when a statue of Gabolsberger was unveiled ; Berlin 
(1891),Cliicago(1893), Stockholm(1897), and PariB(1900), 
These |;atherings have jiromoted the improved organization 
of stehograpliic practitioners in the resiiective countries. 
After the first congress, three national organizations were 
established in Great Britain by Pitman writers, which take 
the place of the Phonetic Society (established in 1843 and 
dissolved in 1895). In America the formation of national 
associations for re])orter8 and teachers followed the fifth 
congress. The inventor of phonography, Sir Isaac Pitman I 
(1813-97), was knighted throe years before his death for 
his “ great services to stenography.” An enumeration 
made in 1894 showed that 95 jk‘t cent, of British news- 
paper reporters write Pitman’s system, llecent essays in 
English shorthand authorship are almost entirely in the 
direction of script characters with connected vowels, as con- 
trasted with tlie geometric forms and disjoined vowels of 
Pitman’s phonograjdiy. The majority are founded on the 
Fr(3nch system of the brothers Duployd, but Cursive Short- 
luirul (Cambridge, 1889), by Ih*ofessor H. L. Callendar, 
and Current SlurrUiand (Cxford, 1892), by H. Sweet, 
LL.D., may bo noted as original methods, the first having 
a phonetic, and the second both an orthographic and a 
phonetic, basis. 

Tlio earlier article on SuoRTHAKD In the Encifclopcedia BrUannica. 
(xxi. 836) contains a full account of tlie subject. Among the later 
imljlicatioiis dealing fully with the history and pratstice of short- 
hand ani the Tranmetiona of the Loudon Congress in 1887, and 
similar publications in connexion with later congresses ; Bihlio- 
{fraphy of Shorthand^ byJ, Westhy-Gibson, LL.T). (London, 1887), 
treating of English, colonial, and American authors ; ShorUiaiid 
Inatrtiction and Practice^ by J. £. Kockweli., of the United States 
Bureau of Education (Washington, 1893), dealing with shorthand 
work throughout the world and Examen Critique dea Steno- 
graphies Fran^aises et Etrangkres, by Dr Tiiiekry-Mieg (Versailles, 
1900). For Sir Isaac Pitman see Biography ^ by T. A. Kekd 
(L ondon, 1890) ; Ilistory of Our Own Times, vol. v., by Justin 
M‘Cauthy (1897) ; and Dictionary of National Biography, third 
supplementary volume (1901). An interesting discovery in short- 
hand biography may be noted, namely, that Samuel Taylor, the 
:iuthor of the systom bearing his name, died in 1811 ; see M. Levy 
in The Times, lOth April 1902, and Notes and Queries, 24th May 
1902. (e. Pi.) 

Shorthousei Joseph Henry (1834-1903), 

novelist, was born in Groat Charles Street, Birmingham, 
9th September 1834, eldest son of Joseph Shorthouse, 
chemical manufacturer, and Mary Ann, daughter of John 
Hawker, of the same town. He was educated at Grove 
House, Tottenham, where he proved a promising and 
industrious pupil, and ui)on leaving school entered his 
'father’s business, in which he was all his life actively 
engaged. He married, in 1857, Sarah, daughter of John 
Scott, of Birmingham. His literary interest was fostered 
by a local essay club, to which he contributed many 
jiaijers. It was not until he was nearly fifty years old 
that Shorthouse made his jiublic appearance as an author, 
and even then his remarkable story, John IwjleswnJt, had 
undergone vicissitudes. It was kept for over three years 
in MS., and the author eventually printed one hundred 
copies for private circulation. One of these found its 
way into the hands of Mrs Humphry Ward, who recom- 


SHREWSBURY 

mended it to a publishing housa Its first appearance 
was a quiet one; but Gladstone was at once struck by 
its quality, and made its reputation by his praise. It 
became the most discussed book of the day, and its author 
was suddenly famous. Besides John Inglesant (1881), 
Mr Shorthouse published The Little Schodmat^Ur Mark 
(1883), Sir Perdval (1886), Tfut Countess Eve and 
A TeaAher of the Violin (1888), and Blanche, Lady 
Falaise (1891); but none of these has been so popular 
as his first novel He will always remain known to fame 
as “ the author of John Inglesant J* Mr Shorthouse was 
originally a Quaker, but the appeal of the Anglican 
Church was insistent witli him, and he was baptized 
into its body before the appearance of his story. Some- 
thing of his own stress of religious transition appears in 
the character of his hero, who is pictured as living in 
the time of the Civil War, a pupil of the Jesuits, a 
philosopher and a Platonist, who is yet true to the 
National Church. The story, which is deeply mystical and 
imaginative, has for its central idea the dangers of bigotry 
and su}X3rstition, and the necessity of intuitive religion 
to progress and culture. It is a work full of opulent 
colour and crowded life, no loss than of philosophy 
and spiritual beauty. Mr Shorthouse’s work is always 
marked by high earnestness of purpose, a rich and luxuriant 
manner, and a naturally religious spirituality. Ho lacks 
dramatic faculty and the workmanlike conduct of narra- 
tive, but ho has almost every other quality of the bom 
novelist. 

ShOShongf. See Bechuanaland. 

ShOttSf a mining and manufacturing parish of Lanark- 
shire, Scotland, comprising five villages and parts of two 
others, and two stations on the Nortli Britisli and three on 
the Caledonian Hallway. The parish contains largo iron 
works, tile, fire-clay, and brick works, and quarries. There 
are four Established churches, three United Free, an Original 
Secession, a Congregational Union, and a Homan Catholic. 
Seven public schools had in 1898-99 an average attendance 
of 1399, and a Homan Catholic school 755. Population 
(1891), 11,957; (1901), 15,561. 

Shreveport, a city of Louisiana, U.S.A., the 
cajatal of C^do county. It is situated in 32* 30' N. 
and 93* 45' W., in the north-western part of the state, 
at an altitude of 180 feet. It has seven railways, the 
Queen and Crescent, the Houston and Shreveport, the 
Port Arthur Houtc, the St Louis South-Western, the 
Shreveport and lied Hiver Valley, the Texas and Pacific, 
and the Sherman, Shreveport, and Southern. These, with 
boats on the river, wliich is navigable, give the city a 
large tmde. The surrounding country is a rich agricul- 
tural region, mainly devoted to the production of cotton, 
for which Shreveport serves as the principal shipping 
])oint It contains cotton gins, compresses, and oil mills. 
Population (1890), 11,979; (1900), 16,013, of whom 726 
were foreign-bom and 8542, or 53 per cent, were negroes. 

Shrewsbury, a municipal and parliamentary 
borougli, cajiital of Shropshire, England, in the Newport 
parliamentary division of the county, 30 miles south of 
Chester by rail. The wards of the municipal borough 
were rearranged in 1891. The church of St Mary’s, much 
injured in 1894 by the fall of 50 feet of its spire, h^ been 
restored, and also the church of the Holy Cross, while that 
of Holy Trinity has been rebuilt with the exception of the 
chancel. The Shire Hall and Guildhall, burned down in 
1881, were rebuilt in 1884 at a cost of over £30,000. 
The free library and museum installed in the old building 
of the grammar school were opened in 1885, and a new 
theatre was built in 1898. The Hoyal Grammar School 
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ms removed in 1882 to Kingsland, on the Hereford side 
of the river, where a tract of 27 acres, formerly the scene 
of the Shrewsbury Show, had been acquired. The build- 
ings of the old foundling hospital, originally costing 
XI 2,000, were adapted to the purposes of the school; 
other buildings were erected, including residences for 
masters; and a handsome school chapel, part of which 
forms a memorial to Dr Kennedy, headmaster, 1836- 
1866, was dedicated in 1883. In 1894 the Jubilee Baths 
were built. Population (1891), 26,967 ; (1901), 28,396. 

8hrO|Mlhlr0| or Salop, a north-western county 
of England, on the borders of Wales, bounded on the 
N, by Cheshire and an interpolated portion of Flint, 
on the E. by Stafford, on the S.E. by Worcester, on the 
S. by Hereford, on the S.W. by lladnor, on the W. by 
Montgomery, and on the N.W. by Derby. 

Area and Population , — The area of the ancient and administra- 
tive county, as given in the census returns of 1891, is 8r>9,676 
acres, or 1343 square miles, with a ]M)]mlation in 1881 of 248,022, 
in 1891 of 236,339, of whom 116,736 were males and 119,603 
females; and in 1901 of 239,321 ; the number of persons per square 
mile being 178, and of acres to a person 3*5. In 1 895 the following 
changes were made in the area of the administrative county : — 
To Herefoid was transferred the i):irl of the parish of Lantwardiiio 
in Shropshire, to Stafford the part of the parish of Robbington in 
Shropshire, to Worcester the parish of Dowles, and to Shropshire 
the parish of Tittenloy from Cheshire, the part of the parish of 
Ludford in Hereford, and the part of the parish of Sheriff Hales 
in Stafford. The area of the registration county is 952,842 acres, 
with a population in 1891 of 254,765, of whom 84,549 were urban 
and 170,216 rural ; and in 1901 of 259,093. Within the registra- 
tion area there was between 1881 and 1 891 a decrease in the popula- 
tion of 4*18 per cent. The excess of births over deaths between 
1871 and 1881 was 29,072, hut the decrease in pojnilation was 
11,112. The following table gives the numbers of marriages, 
births, and deaths, with the number of illegitimate births, for 
1880, 1890, and 1898 


Year. 

MnrrinKes. 

Births. 

Deaths. 

IlleKitiiiiate TUrUis. 

Males. 

Females. 

1880 

1500 

7750 

4619 

339 

281 

1890 

1612 

6858 

4442 

283 

235 

1898 

1772 

6898 

4055 

254 

240 


The number of marriages in 1899 was 1779, of births 6718, and of 
■deaths 4366. 

The following table gives the marriage-, birth-, and death-rates 
per 1000 of the po])ulatioii, with the percentage of illegitimate 
births, for a series of years ; — 



1870-79. 

1880. 

1880-80. 

1890. 

1S.S8-07. 

1898. 

Marriage-rate 

12*6 

11*3 

11*9 

12*6 

13*1 

14*4 

Birth-rate . 

31*6 

29*1 

28*7 

26*8 

27-6 

28*0 

Death-rate . 

19*1 

17*3 

17*4 

17*4 

17-2 

16*5 

Percentage of ille- 
gitimacy . 

8*6 

8*0 

8*2 

7*6 

7-4 

7*2 


The percentage of illegitimacy is exceidionally high for an 
English county. In 1891 there were in the county 797 natives of 
Scotland, 1284 natives of Ireland, and 2118 foreigners. 

Constitution and Government . — Neither the parliamentary nor 
the judicial arrangements have undergone any change since 1886. 
There are six inuuici|>al boroughs: Bishop's Castle (1378), Bridge- 
north (6049), Ludlow (4562), 0.sw’estry (9579), Shrewsbury (28,396), 
and Wenlock (15,866). The following are urban districts : Church 
Sirettou (816), Dawley (7522), Ellesmere (1945), New))ort (3241^ 
Oakongatos (10,837), Wellington (6273), and Whitcliimdi (5219). 
The ancient county, which is in the dioceses of Herefonl, Lichiiold, 
and St Asaph, contains 261 ecclesiastical parishes and districts, 
and parts of 24 others. 

Shrewsbury is the seat of a famous public school. 
The number of elementary schools in the county on 31 st August 
1899 was 310, of which 36 were board and 274 voluntary schools, 
the latter including 254 National Church of England schools, 
5 Wesleyan, 7 Roman Catholic, and 8 ** British and other." The 
average attendance at board schools was 6732, and at voluntary 
schools 28,030. The total school board receixtts for the year ended 
29th Septeml>er 1899 were £23,806. The income under the 
Agricultural Rates Act was over £1010. 


AgrieuUure . — About live-sixths of the total area is under culti- 
vation, and of this area about five-eighths is in permanent pasture. 
There are also about 35,000 acres in hill ])asturage, 4800 
under orchards, and 50,000 under woods. The acreage under 
corn croiis lias been diminishing, the diminution being chiefly 
in the acreages under wheat ami barley, oats tending rather to 
increase. About five-sixths of the acreage under green cro])H is 
occupied by turnips, cattle being largely kept specially for dairy 
jmrposcs. The following tabic gives the acreages of the main 
divisions of Ihe cultivated area at intervals from 1885 : — 


Year. 

Total Area 
under Cul- 
tivation. 

Corn 

Crops. 

fiieen 

CropM. 

Clover. 

Perinnneut 

rasturtf. 

Fallow. 

1885 

1890 

1895 

1900 

716,699 

720,431 

717,963 

719,080 

150,085 

143,678 

331,809 

132,590 

6T,101 

58,696 

67,076 

66,044 

71,470 

70,946 

69,526 

71,119 

426,859 

441,66ii 

465,621. 

458,03^ 

6978 

5296 

3677 

1873 


The following table gives the numbers of the jiriiicipal live 
stock for the same years : — 


Year. 

ToUl 

Horses. 

Total 

Cuttle. 

( ‘owK or Iloifers 
in Milk or in 
Calf. 

Sheep. 


1885 

32,323 

162,932 

60,976 

438,664 

63,067 

1890 

32,683 

166,660 

60,669 

479,880 

71,025 

1895 

35,205 

164,928 

59,406 1 

437,987 

81.500 

1900 

33,736 

380,113 

63,604 

470, ,577 

66,594 


Industrirs and Tnidc . — According to the report lor 1898 of 
the chief inspetstor of lactories (1900), the total mnii]>er of persons 
employed in factories and workshops in 1897 was 14,318, as eom- 
]>ared with 13,706 in 1896. Woollen goods are maimfaciiired. 
Non-textile factories omj>loyed 10,644 persons, there being an in- 
crease between 1895 and ]89h of 18*2 per cent., and between 1896 
and 1897 of 1 *2. Of these, 3201 were employed ill the manufuctiire 
of machines, appliances, conveyances, tools, A«*. (chiefly agricul- 
tural implements at Ludlow, Oswestry, Shrewsbury, Wellington, 
Ac.), 2130 in the founding and eon version of metals, 2064 in the clay 
and stone industries (including earthen and china ware, bricks 
and tiles, encaustic tiles, and tobacco jiipes in the Broseley 
district). WorkshojKs employed 3014 jHU'sons, 3147 being em- 
ployed in clothing industries. Q’*he total number of persons 
ciindo^’^ed in connexion with mines and quarries in 3899 was 
5487. Tlio same year 272,037 tons of igneous rocks were raised, 
172,651 tons of limesttmc, 131,748 tons of clay, and 36,757 
tons ol sandstone. There is a general doclinci in the out- 
put of the inure valuable minerals, hut a eonsiderahle quantity 
of pig' iron is produce<l by the blast furnaces at Ironhridgo 
and Siiifnal, the quantity in 3885 amounting to 44,732 ions, 
in 1890 to 43,084 t»uis, in 1895 to 49,030 Ions, and in 3899 
to 40, .597 tons. Lead is obtained at Minsterley, and barytes at 
Minsterley, rontesbury, Stiporstoiies, and Chirhury. The follow- 
ing table gives particulars regarding some of the. more, valuable 
minerals in 1890 ami 1899 - 


Yimr. 

Barytes. 

Ciwl. 

Iron. 

1 

.e.ni. 

Tons. 

Value. 

Tons. 

Value. 

Tons. 

1 Vttlno. 

Tons 

Vulne. 

1890 

1899 

4s.'m 

&(>H0 

£008.H 

4u()7 

7c>6,r;29 

7ii<i,‘Jiy 

£22'.».9SS 

2h7,:i32 

44, 0 
2S..07I 

Ii:i7,8r.2 

1 ](‘.,3n4 

Tuv-j 

1408 

i;js,'.»27 

11,414 


Recent Authouities. — Walcott. Intnu/uction to *Su?/rcr.t 
of Salopian Topography, iShrewshury, 1879. —IiA ToroiiK. 
handbook to the Geology of Shropshire. 1886. — BOudkkeu. 
UwUing and Sporting fkotes in Shropshire. London, 1885-86. — 
Huoues. Sheriffs of Shropshire j JS.'G’-SG, Shrewsbury, 1886. — 
AVaiiter. An Old Shropshire Uak^ 4 vols. Loudon, 1886-91. — 
Fletcher. Pclig-ious Census of Shropshire in J070. London, 1891. 
— Cranaok. Architectural Account of the Churches of Shropshire, 
AVellington, >894-99. — Timm ins. KtMtks and Comers of Shropshire. 
London, 1899. — A''arious autirpiariaii and other items are also 
to bo found in Shropshire Notes and Queries. (t. f. 11.) 

Shusha, a district town of Transcaucasia, llitssia, 
in tho government and 87 miles south-soiiih-cast of the 
town of ElizabetliiKil, situated at an altitude of 1‘h^O fci't. 
Various domestic industries, the chief of which an' silk- 
weaving and the manufacture of leatlujr, are carried on Ly 
its inhabitants. In 1897 its jKquilation was 25,650. 

Shustava See Akabihtan. 

8h II vdllO'f (sometiiiHis written SenouVALOFF), 
Prter Andreivitch, Count ( 1827"1 889), was born 
in 1827 of an old Kussian family which rose to distinction 
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and imperial favour about the middle of the 18th century. 
Several of its members attained high rank in the army and 
the civil administration, and one of them may be regarded 
as the founder of the Moscow University and the St Peters- 
burg Academy of the Fine Arts. As a youth Count Peter 
Andreivitch showed no desire to emulate his distinguished 
ancestors. IJo studied just enough to qualify for the 
army, and for nearly twenty years he led the agreeable, 
commonplace life of a fashionable officer of the Guards. 
In 1864 Court influence secured for him the appointment 
of Governor-General of the Baltic Provinces, and in that 
]>osition ho gave evidence of so much natural ability and 
tact that in 1866, when the revolutionary fermentation in 
the younger section of the educated classes made it advis- 
able to place at the head of the political police a man of 
exceptional intelligence and energy, he was selected by the 
Km[K 3 ror for the post. In addition to his regular functions, 
ho was entrusted by his Majesty with much work of a con- 
fidential, delicate nature, including a mission to London in 
1873. The ostensible object of this mission was to arrange 
amicably certain diplomatic difficulties created by the ad- 
vance of Bussia in Central Asia, but ho was instructed at 
the same time to prepare the way for the marriage of the 
Grand Duchess Marie Alexandrovna with the duke of 
Edinburgh, which took plac^e in January of the following 
year. At that time the EmiJeror Alexander IT. was anxious 
to establish cordial relations with Great Britain, and he 
thought this object might best bo attained by apix)inting as 
his diplomatic representative at the British Court the man 
who had conducted successfully the recent matrimonial 
negotiations. Count Shuviilof was accordingly ajqxiinted 
ambassador in London ; and ho justified his selection by 
the extraordinary diplomatic ability he disi)layed during 
the llusso-Turkish war of 1877-78 and the subsequent 
negotiations, when the relations between Tlussia and Great 
Britain were strained almost to the point of rupture. 
After the publication of the Treaty of San Stefano, which 
astonished Euro[)e and seemed to render a conflict inevit- 
able, he concluded with I^ord Salisbury a secret convention 
which enabled the two Powers to meet in congress and find 
a pacific solution for all the questions at issue. In the 
deliberations and discussions of the congreas he played a 
leading part, and defended the interests of his country with 
a dexterity which excited the admiration of his colleagues ; 
but when it became known that the San Stefano arrangu- 
mont-s wore profoundly modified by the Treaty of Berlin, 
public opinion in Bussia condemned him as too conciliatory, 
and reproached him with having needlessly given up many 
of the advantages secured by the war. For a time Alex- 
ander II. resisted the popular clamour, but in the autumn 
of 1879, when Prince Bismarck assumed an attitude of 
hostility towards Bussia, Count Shuvdlof, who had been 
long rej^rdod as too amenable to Bismarckian influence, 
was recalled from his post as ambassador in London ; and 
after living for nearly ten years in retirement, he died at 
St Petersburg in 1889. (d. m. w.) 

8hwebO| a district in the Sagaing division of Upper 
Burma; area, 8376 square miles; population (1891), 
^ 230,779; (1901), 287,049, an increase of 24*4 per cent. 
It lies between the Katha, Upjjer and Lower Chind- 
win, and Mandalay districts. The Irrawaddy forms the 
dividing line on the east. The physical features of the 
district vary considerably. The Miiiwun range runs down 
the whole eastern side, skirting the Irrawaddy. In the 
north it is a defined range, but at Sheinmaga, in the south, 
it sinks to an undulation. West of the Mu river, in the 
centre of the district^ there is a gradual ascent to the hills 
which divide Sagaing from the Upper Chindwin. Between 
these ranges and on both sides of the Mu is a plain, 
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unbroken except for some isolated hills in the north and 
north-east and the low Sadaung-gyi range in the south-east. 
The greater part of this plain is a rice-growing tract, but 
on the sloping ground maize, millets, sesamum, cotton, and 
peas are raised. A good deal of sugar is also produced 
from groves of the Tari palm. The Mu river is navigable 
for three months in the year, from June to August, but 
in the dry weather it can be forded almost anywhere. A 
good deal of salt is produced in a line which closely foUowa 
the railway. Coal is worked at Kabwet. 

There are about 1050 square miles of protected forest east of 
the Mu, and in the Ye-u subdivision, to the west of the river, there 
are 800 square miles reserved. The Ye-u forests are much more 
valuable than those to the oast on the Minwun and the Mudein. 
Extensive irrigation works existed in the Shwebo district, but they 
fell into disrepair in King Thobaw’s time. Chief of those was the 
Mahanonda Lake. A scheme to restore the old works has been pre- 
pared. The rainfall follows the valleys of the Mu and the Irra- 
waddy, and loaves the rest of the district comparative dry. It 
varies from an average of 31 to 34 inches in Shwebo. The averages 
temperature is 90° in the hot weather, and falls to 60° or 61° in the 
cola season, the maximum and minimum readings being 104° and 
56°. There were in 1898-90, 1200 villages, paying Rs.5,29,292. 
Tlie amount of cultivated land in the same year was 217,654 acres, 
and there remained 653,421 acres available. 

Sialk^ a town and district of British India, in the 
Bawalpindi division of the Punjab. The town is 72 milo» 
north-cast of Lahore. Population (1881), 45,762 ; (1891), 
65,087 ; municipal income (1897-98), Bs. 1,01,032 ; death- 
rate (1897), 33 i)cr thousand. It is a military cantonment. 
It has manufactures of paper, cotton cloth, and shawl- 
edging. There are Scottish and American missions and 
a Scottish mission college, with 14 students in 1896-97, 
four high schools, a Christian training institute, and 4 
secondary schools for girls. 

The district of Sialkot has an area of 1991 square miles ; popu- 
lation (1881), 1,012,148; (1891), 1,119,817, showing an increase 
of 11 per cent. ; average density, 562 persons per square mile. In 
1901 the population was 1,084,515, showing a decrease of 3 per 
cent. The land revenue and rates in 1897-'98 were Bs. 16,91, 323, 
the incidence of assessment being B. 1:2:9 per acre ; cultivated area, 
820,056 acres, of which 504,363 were irrigated, almost all from wells ; 
number of police, 563 ; number of schools, 411, attended by 13,875 
boys, being 14 per cent, of the boys of school-going age; death- 
rate (1897), 24 '9 per thousand. The principal croiM are wheat, 
barley, maixe, millet, sugar-cane, anil cotton, lliere are no 
(lovemment canals. The district is crossed by a branch of the 
North-Western Bailway from Wazirabad to Jamu. 

SlAITIf known to its inhabitants as Muang Tai, the 
last independent kingdom of Indo- China, consists geo- 
graphically of two distinct portions. 1. Upper 
Hiam, constituting the heart of the Indo-Chinese 
])eninsula, is bounded, to the east of Chieng 
Sen (20* 15' N. and 100’ 5' E.), by the Mo Kong or 
Caml^ia river, whic;h, after the Franco -Siamese treaty 
of 1893, formed the western frontier of the French Indo- 
Chinese |X)ssessions down to 13" 13' N. By the Franco- 
Siamese Convention of October 1902, the frontier between 
Siam and Cambodia starts on the left bank of the Great 
Lake from the mouth of the Stang Bolnos river, and 
follows the parallel of latitude eastwa^s until it meets the 
Prek Kompong Tiam river. Then, turning northwards, it 
coincides with the meridian from this point of meeting up 
to the Pnom Dang Bek mountains. Thence it follows the 
watershed between the Nam Sen and Me Kong basins on the 
one hand, and meets the Pnom Padang chain, the summit of 
which it follows eastwards to the Me Kong, leaving to France 
the old Cambodian province of Meluprey and the Laos 
province of Bassac. The northern frontier between Luang 
Prabaiig (right bank) and the provinces of Muang Phichal 
and Muang Nan was also rectified. Westwards from Chieng 
Son and southwards to Kra (10" 30' N.), the frontier divid- 
ing Siam from British Burma is formed by the high forested 
ranges which make the water-parting between the Bay of 
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Bengal and the Gulf of Siam with the exception of an 
interval between the 15th and 19th jiarallels, where the 
Salween and the Taung-yin rivers form a portion of the 
frontier line. 2. Lower Siam comprises the portion of tlie 
Malay Peninsula under Siamese rule, which, from the 10th 
parallel southwards until Province Wellesley is reached in 
O'* 33" N., stretches from sea to sea. It includes the protected 
Malay states of Keda on the west and of Kelantan and Treng- 
kanu on the east, the frontier between the Siamese {losses- 
sions and the British protected states of Perak and Pahang 
running in a general east-south-east direction to the coast in 
about 4“ 20' N., which is the southernmost ])oint of Siam. 

The two imi)ortant geographical features of Upi)er 
Siam are the basin of the Me Nam and the Korat ])latcau, 
which lies at a mean elevation of about GOO feet above 
sea-level and occupies a rectangular area of over 70,000 
square miles. It is characterized by tracts of o|)on shadc- 
less jungle, alternating with wide swamps and salt wastes. 
It is drained by a nuiiil)er of unimportant streams flowing 
to the Me Kong ; the only river of importance is the Nam 
Mun, which drains the whole of the southern portion of 
the ])lateau. The Lao population is s|)arsely scattered in 
small villages, usually along the river banks, there being 
only four towns of any im|)ortance — Korat, Ubon, 
Bassac, and Nawng Kai. But it is the Me Nam basin 
which constitutes in more sens(3s than one the heart of 
Siam. Geographically, the tributaries of the river form 
trenches cut from north to south through the rough hill 
country of the Tjao states. The successive capitals of the 
Siamese were planted by the banks of the Me Nam, and 
the greater part of the population of the country is to this 
day settled upon it and its many creeks. At the north- 
east and north-western (jorners of the gulf the two rivers, 
the Bang Pa Kong and the Me Kong, flow to the sea, 
draining — the one the southern slopes of the Dawng Praya 
Yen and the rich rice districts of Pachim, Nakawn-Nayok, 
and Petriu; the other, the stoe]> eastern valleys of the 
Tenasserim frontier range and the garden lands of Kanburi 
and liatburi. P*oth these rivers arc connected by an 
admirable scries of navigable canals with the Me Nam and 
Tachiii channels. 

The mountain districts encircling the head- waters of the 
Me Nam, which deflect the Me Kong eastwards along the 
-0th parallel, do not rise to any considerable height. On 
the west the watershed between the Salween and the Me 
Nam is more marked, and develops as it stretches south- 
wards into the well-defined granite wall which, with a 
slight interruption at Kra, forms the backbone of the 
Malay Peninsula as far as Junk Ceylon, in 8° N., from 
which point a fresh range, rising to the eastwards in the 
j)rovince of Nakawn Si Tomarat, takes up its functions. 

On the eastern side of the gulf, between the 1 ith and 
13th parallels, the hill system of the Patat range and of 
Chantabun occurs, cutting off the Cambodian i)laina from 
the sea, and itself quite isolated from the hill districts of 
Indo-China by the plains of the Kabin and Hisopon rivers 
on the north and east. At the same time the geological 
conditions may be compared with those of the Mo Kong 
vaUey of the 20th parallel. The basaltic outcrops, in the 
neighbourhood of which the gem deposits of both districts 
occur, although of different ages, are similar in their mode 
of occurrence ; the metamorphic schists of the Me Kong 
are represented in the Chantabun area by hard quartz 
grits. The limestones of the Kaw Chang group of islands 
show much the same symptoms of dislocation as those 
which form the prominent peaks of the Me Kong region. 
The general geological structure of both areas, however, 
in contradistinction to that of the Malay Peninsula, is 
of a very complicated nature, and needs a more care- 
ful and detailed examination than has yet been possible. 


The limestones referred to are a most striking feature of 
Indo-China, and appear to be of Carboniferous age. Tht* 
fragments of this once vast formation are found tilted, con- 
torted, and weathered in inaccessible peaks and precipices 
from Perak to Tongking, their caves affording protection to 
many Buddhist shrines and to colonies of nesting swiftlets 
(chiefly Peate’s CollocaJia »po(liopyffia\ from whicli Chinese 
epicures derive their birds'-nest soup. In many parts of 
Kiam, on the other hand, dolomitization has taken place 
on a large scale. 

Although enervating, the climate of Siam, as is natural from the 
position of the country, is not one of extremes. The wet season- 
May to October — corresponds with the iirevalenre of cummi 
the south-west monsoon in the Hay of Bengal. The 
full force of the monsoon is, however, broken by tlic western 
frontier hills ; and while the mini'all at Mergiii is over 180, and 
at Moulmein 240 inches, that of Bangkok seldom exceeds 54, aiul 
Chieugmai records un avc'rage of about 42 inebes. Piikot and 
Chantabun, being both on a lee shore, in this season experience 
rough weather and n Insavy rainfall ; the latter, being farther from 
the equator, is the woist off in this res]ie<‘i. At this period the 
temperature U generally moderate, 65° to 75° F. at night and 75° to 
85° by day ; but breaks in the rains occur which are hot and steamy. 
The cool season begins with the rommencemunt of the north-east 
monsoon in the China Sea in Kovember. While U]q>er Siam enjoys 
a dry climate with cool nights (the ihernioineter at night often 
falling to 40°-50“ F., and seldom being over 90° in the shade by 
day), the eastern coast of the Malay Peninsula receives the full 
force of the north-easterly gales from the sea. This lasts into 
February, when the northerly current begins to lose strength, and 
the gradual heating of tiic land jtrodnees local sea breezes from the 
gulf along the coast-line. Inland, tlio thermometer rises during 
the day to over 100° F., but the extreme continental heats of India 
are not known. The comparative liiiiiiidity of the alniospherc, 
however, makes the climate a trying one for Europeans. 

The rainy season is generally the most unhealthy, various fornts 
of malarial fever, especially violent in the hill districts, being tlieii 
prevalent. By far the largest percentage of deaths among the 
people are due to this cause. Dysentery and cholera, which arc 
endemic, are most fre(|uent in the plains at the coii(4usion of the 
dry season and during the first rains. Cholera is for the tnost part 
coutinod to the natives, and in Bangkok is principally duo to the 
want of a proper water-supply, the people drinking the water of 
the river and canals. 

In its flora and fauna Siam combines the forms of Burma and 


the Shan States with those of Malaya, farther south, and of Cam- 
bodia to the south-east. The teak tree grows all over pjorm 
the hill distrii’ts north of latitude 15°, but seems to 
attain its l)est development on the west, and on the east does not 
appear to bo found south of 17°. Most of the so-callt'd Burma teak 
ex|»orted from Moulmein is floated down from Siamese territory. 
Among other valuable forest products are thiiigan wood {Ifojfm 
adoraia), largely used for boat-building ; damar oil, taken throiigli- 
out Indo-China from the J)i'ptfrucar 2 nin Iccis ; agilla wood, sapaii, 
rosewood, iron-wood, ebony, rattan, and a number of linely-grairicd 
woods, which, with cotton, silk, tobacco, and many spices, will 
become accessible to the market as cnmininiicatiuiiH improvi . 
Among the chief productions of the plains aio. rii*e (the staple 
export of tlie country) ; ]>cpper (chiefly from Chantabun) ; sinb, 
sago, sugar-eniie, cocoa-nut and betel, Valmyra or sugar and attuj> 
iWltns ; many forms of banana and other fruit, such as durian, 
orango-pommolo, guava, bread-fruit, mango, jack fruit, piiie-ap])le, 
custard-apple, mangosteen. In the hill country of the nortliern 
Lao States more tem|>erate forms, suck as oak, ])iuc, and chestuut, 
are found. 


Few countries are «o well stocked with big game as is Siam. 
Chief of animals is the clej>hant, whicli roams wild in large 
numbers, and is extensively caught and tamed by the Pmuna 
pople for transport. The tiger, leopard, fishing-cat, 
leopard-oat, and other species of wild-cat, as well as the honey- 
l)car, large sloth-bear, and one- and two-borned rhinocftros, in cur. 
Among the great wild cattle are the formidable goiir, or seladang, 
the banting, and the water-buffalo. The goat aiiti*loi»e is found, 
and several varieties of deer. Wild pig, several species of rats, 
and many bats — one of the commonest being the flying- fox, 
and many species of monkey — especially the gibhoii — are also 
met with. Of snakes, 66 species are known, but only 12 are 
poisonous, and of these 4 are sea-snakes. The waters of Siani are 
particularly rich in fish. The crocodile is common in many of Ihe 
rivers and estuaries of Siam, and there are many lizards--tbe 
largest, the water monitor, growing to a length of over 7 feet. 
The country is rich in birds, a large number of vdiicli appear to 
be common to Burma and Cambodia. , . t. . j. 

Hie mineral products of Siam include tin ; gold, which is dia- 

S. VIII. — 77 
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Mtninated in imall quantities in nearly all lUe importont river de- 
posits ; isolated reef workinra liave not as yet met with very great 
s^ccess ; iroii (limonite and hematite), vrliich is locally 
worked ; and other ores which, owing to the inaccessi- 
bility of the most mineralized zones, cannot in present circumstances 
pay commercially, and Jiave not as yet been adequately prospected. 
Salt is also produced in some quantities for local consumption. 
Sapphires are worked by Slum diggers at Pailin on the eastern 
sloiMss of the I’atat range, and have been found at Chieng Kawng 
ana elsewhere. Tlie Siam rubies, mostly from Chantabun, are 
generally inferior in colour to the Burma stones. 

The total population is roughly estimated at 9,000,000, of whom 
a third are Siamese, a quarter Chinese or of Chinese descent, and 
. the remainder mainly Lao, with about 500,000 of Cam- 
Mptfla- bodian and the same number of Malay origin. There 
are about 600 Europeans in Bangkok, of whom a 
third are British, about a quarter are American, and the rest 
principally Gorman, Danish, and Belgian. There are over 10,000 
llritish Asiatic subjects registered at the consulate. There are, 
however, no accurate statistics of the population ; owing to the 
high death-rate, it does not multiply at the rate which might be 
expected. The Siamese race has intermarried so largely with the 
Chinese and the sutTounding peoples that, except in Kayong and 
some places on the Malay Peninsula, very few undoubtedly pure- 
blooded Siamese can now be found. The iminigratioii of the Chinese, 
which dates from very ancient times, continues uninterruptedly ; a 
regular supply is also kept up to all the mining districts of the 
Malay Peninsula. As has occurred wherever immigrant Chinese 
liave come into contact with the easy-going natives of the neigh- 
bouring tropical countries, tlio Chinese in Siam have acquired the 
most important share in the trade and industries of the country. 
There are practically no Chinese women in the country, but the men 
freely intermarry with Siamese women, and there is growing up a 
considerable mixed population, especially in the neighbourhood of 
the capital, who are called Lukekiiia, The Chinese are not loved 
by the Siamese, but they are tolerated. In fact, they are itidis- 
ponsablo, and every form of work and business would bo at a 
standstill without them. 

Another immigration from the north-east has been constant 
since 1882 : tliat of the Ka Muk and other hill peoples coming 
from the liighlands of south-western China ; but the acauisitioii 
by Franco of Luang Prabang and tlie neighbourhood of tne Nam 
U valley will have tlie tendency in all probability of checking 
this movement. While the plain dwellers of Upper Siam 
consist mainly of the Tai (Siamese in the south and Lao in 
the north), the population which has been thrust by the Tai 
immigration into the hill country presents many different types. 
The Karens of the western frontier range extend northwards 
from latitude 13**. In the Lao country the Ka pcojilcs, variously 
named Lawa, Lamot, Ka Hok, Ka Yuen, and Ka Mu, are met with ; 
and in Iho Mo Kong valley and farther east come the Lu, Yao, 
Yao Yin, Laiiten, Mco, and Musnr, all of whom have many dis- 
tinct Yunanese characteristics, and are fine, hardy mountaineers. 
Around the forest edges of the Korat ]datoau are found small num- 
liors of Suoy, aboriginal tribes answering to the Chong people 
of the Chantabun and Battainbaiig Chongs hill districts farther 
south. In the Malay Peninsula, below the southernmost Karen 
settlements, Malays begin to be mot with near the sea, and inland 
small roving bonds of the Sakei and Samaiig inhabit the higher 
ranges. 

There are very few towns with a population of over 10,000 in- 
habitants in Siam, the majority being merely scattered townships 
or clusters of villages, the muan^, which gives its name to the 
province, Ixsing often merely a few houses round the governor's 
rosidonco. The more important towns of the delta include Petriu, 
Peohim, and Kabin on the Ban^ Pa Kong ; Kanburi, Ratburi, and 
Petchaburi on the west ; Ayuthia, the old capital of Siam, Lopha- 
buri, Angtong, Chainat, and Pakuam Po on the Mo Nam ; Sara- 
buri and Lorn Sak on the Nam Sak ; Pitsunalok, Pichai, and Utaradit 
on the upper Me Nam, and Rahenc on the western branch ; while 
Korat, Ubon, Bassao, and Nawn^ai are the only places of im- 
])ortanco on the Korat plateau. In the Malay Peninsula, besides 
Singora on the east coast and Puket on the west, the ira- 
‘Imrtant points are Bangtapan, Champawn, Chaiya, Nakawn Si 
Tamaraj, Tani, Kelantaii, ana Trong Kami on the oast, and Renawng 
Takua Pa, Trang, and Keda on the west Tlie principal towns 
on the Cambodian side are Chantabun, Battamrang, Siemrap, 
and Sicopou. (For the principal centres of pojiulation in the Lao 
.States, see under Lao.) The majority of these places are little 
more than jungle settlements, forming administrative and com- 
mercial centres of merely local importauce. The capital, Bangkok, 
has a population of about half a million, and is the seat of a highly 
centralized system of government ; it also contains the residences 
of all the chief nobles and officials. The town next to Bangkok in 
importance is Chiengmai, the so-called capital of the north, with 
a mpulation of at least over 50,000. 

The Government of Siam is an absolute monarchy, and the sac- 
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cession to the throne is now limited to the oldest princes of the 
blood, who are sons of the king. The old office of second king 
was abolished on the death of its last occupant. There 
is a council consisting of nine ministers at tlie head . 

of the departments of foreign affairs, interior, finance, 
household, war, justice, local government, public works, and 
education, together with the chief of the stafif and the Eiiropeau 
general adviser. There is also a legislative council, of which the 
ministers of state are ex-offUio members, consisting of about sixty 
nobles appointed by the king. The council exercises legislative 
functions, and meets every Tuesday for the transaction of its ordinary 
business. The king is an autocrat in practice as well as in theory. 
Ho has an absolute power of veto, and the initiative of measures 
rests largely with him, though now, with the increasing complexity 
of ^vemmont, he naturally leaves many details of administration 
to Iiis ministers and counciL Most departments have the benefit 
of European advisors, though but little executive power is entrusted 
to those officials. The Government offices are conducted more 
or less on European linos. The Christian Sunday is observed as a 
holiday, and regular hours are proscribed for attendance. But the 
numerous palace and other functions form a great call on the 
ministers' time, and the majority of them continue to he very 
irregular and unbusinesslike in their methods. The king frequently 
keeps his courtiers in attendance on him through most of the iii^ht, 
HO that early hours are, as a rule, impossible for high officials. 
There is nothing in the nature of a European civil service, and 
posts are usually obtained by favouritism ; but the corti5cates of 
proficiiency awarded by the education department are every year 
acquiring a greater value. The drawing up of the new codes, which 
are to replace the transitory laws, has been entrusted to committees 
in which European expert advisors are usually included. Among 
these moasiiros inn^ be uientiuned regulations concerning the law 
of evidence, criminal and civil procedure, pawnBho{)S, mining, 
harbour, timber marks, village administration, forests, maniage, 
and secret societies, which have all been drafted under expert 
European advice. For administrative purposes the kinf<dum is 
divided into mwUoiis (or circles), at the liead of which chief coni- 
inissioncrs are appointed from Bangkok, who reside iu the circle 
ami are directly responsible to the central Government. Each 
mu n ton is subdivided on the basis of the old existing provinces, 
each of which is under a governor (often hereditary), who is 
directly responsible to the chief commissioner. By the village 
regulations brought into force in 1897 every province is further 
subdivided into districts, each under an amp'ur^ every district into 
villages under a kamnaUf W'ho is elected by the village elders, and 
each villa^ into groups of from ten to twenty* families, at the 
head of eacli of which an elder is appointed. With the exception 
of the inctro])olitau district of Bangkok, all the muntons are under 
the department of the interior, which also controls the gendarmerie 
recently cstablislfod, wdth excellent results, for the 8Up))ression of 
dacuity. The police have been completely reorganized under Anglo- 
Indian officials. 

The Siamese have not yet shaken off the system of personal 
feudalism, if it may be so called, which has prevailed for many 
centuries in the country. Every nobleman lias a large 
number of retainers, in addition to debt slaves, and the 
great mass of the people are glad to rely upon some 
]>owcrful personage for help and protection, and to give him their sor- 
vic.«a in return. There is, however, no such thing as caste, or even 
caste feeling, and tlicro is a remarkable absence of exclusiveness 
for so conservative and despotically governed a country, any man, 
however humbly born, being suffered to rise to the highest jiosi- 
tion, if only he have the opportunity. There are no liereditary 
titles, except in the case of royal {irinces, those in use being oon- 
forrod for life, and being attached, in practice generally as well as 
theory, to some particular office. Thus the same title may he held 
in succession by the different holders of some post in a Govemment 
department, a practice which often leads to some confusion. 

Tlie revenue in 1898 \ras approximately estimated at £2,000,000, 
made up as follows : — 

Duties on liquors and general imports, and rice 

and other exports £100,000 

Farms and monopolies (ojnum, spirits, gamb- 
ling, Ac.) 1,000,000 

liand tax 200,000 

Inland dues, taxes, Ac 700,000 

Total £2,000,000 

But by 1901-2 the revenue had increased to £2,088,000, while the 
expenditure was stated to be £2,239,660. The methods of colleo- 
tion have greatly improved under the administration of 
European revenue officers, and there is much less corrup- 
tion than formerly ; but little bas been done to alter the funda- 
mentals of taxation, and the opium, spirit, and gambling monopolies 
still provide a large portion ot the revenue. In 189$ a large number 
of transit dues were abolished, thus removing one of the most 
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aeiioos obstacles to commercial development. With the adoption 
of more business-like methods, no doubt the budget will be regU' 
la^ published. 

The aimy consists of a small standing force of about 4000 
men. The navy comprises several steam gunboats under 600 
. tons, armed with small quick-firing guns ; the king’s 
^ twin-screw cruiser of 2600 tons, armed 
with 6, 47, and other smaller quick-firing guns ; and a 
number of small craft for river and coast work, which are manned 
by several thousand bluejackets and marines, who constitute a 
very efficient bo<W of men. Most of the soldiers and sailors are 
descendants of old prisoners of war, and the obligation to this form 
of service is transmitted from father to son. 

The department of justice has since 1803 been oomplotcdy re- 
organized, and the reorganization of the provincial courts has been 
J Miicm extended to seven muutons with admirable results. 
jua €€, Extra-territorial jurisdiction is secured by treaty for the 
subjects of all the chief foreign Powers, who can therefore only be 
sued in their consular courts, while European assessors arc employed 
in cases where foreigners sue Siamese. Tno prisons have been greatly 
improved, and a considerable chock has t^en put on thieving in 
the capital by the passing of the Pawnshops Act in 1901. 

It may be stated here that the gradual abolition of slavery, which 
was the first important measure of the King Chulalougkom’s reign, 
StMvmry nearly completed by 1886, althou^ the law is 

often evaded, as serfdom oilers to many a convenient 
method of paying off debts. The corv6c, which is quite distinct 
from slavery, and is the survival of the old system of personal 
feudalism which once prevailed in Siam, has been abolished in the 
outlying provinces, but still lingers in the neighbourhood of the 
capital. Obligation to personal service is being gradually com- 
muted for money pavment. 

While the pure-blooded Malays of the Peninsula arc Mahoin- 
medans, the Chinese in Siam adhere to the mixture of cowardice 
- .. . and superstition which does duty for a religion in 
^ * most ][)art8 of China. The Siamese and I^ao profess 

a form of Buddhism which is tinged by Cingalese and Burmese 
influences, and, especially in the more remote country districts, by 
the spirit-worship which is characteristic of the imaginative and 
timid Ka and other hill peoples of Indo-China. In the capital a 
curious admixture of early Brahminical influence is still noticeable, 
and no act of public importance takes ])laco without the assistance 
of Die divinations of the Brahmin priests. The Siamese, as 
Southern Buddhists, jiride themselves on their orthoiloxy ; and 
now that Burma, like Ceylon, has lost its independence, the king 
regards himself in the light of the sole surviving defender of the 
faith. There is a close eonnexion between the laity and priest- 
hood, as the Buddhist rule, which prescribes that every man ^ould 
enter the priesthood for at least a few mouths, is almost univer- 
sally observed, even young princes and nohlenieii who liave been 
educated in Europe donning the yellow robe on their return to 
Siam. A certain amount of scepticism ])rcvailB among the edu- 
cated classes, and political motives may coiitrihute to their a])pareiit 
orthodoxy, but there is no open dissent from Buddhism, and those 
who discard its dogmas still, as a rule, venerate it as aii ethical 
system. Many of those, it is to be feared, who enter the priest- 
hood for life do so from motives of laziness ; and it is to he regretted 
that so much of the strength of Siamese iiiaiiliood is thus frittered 
awa^, but the accounts given by some writers as to the profligiU!v 
and immorality in the monasteries are probably greatly exaggerated. 
Some of the temples in the capital are under the direct HU{)cr- 
vision of the king, and in these a stricter rule of life is observed. 
A few of the priests are learned in the Buddhist scriptures, and 
most of the Pali scholarship in Siam is to be found in temples, but 
there is no learning of a secular nature. There is little public 
worshre in the Christian sense of the word. On the Buddlii.st 
Wan Phra (or Sunday) the temples are nearly empty, and those 
who do attend are entirely women. Religious or semi-ndigious 
ceremonies, however, play a great jiart in the life of the Siaines<}, 
and few weeks pass witnout some great function or procession, 
greatly to the detriment of public business. Among these the 
cremation ceremonies are especially conspicuous. The more 
exalted the personage the longer, as a rule, is the body kept 
before cremation. Thus the late Crown Prince was not cremated 
until six years after his death. The cremations of groat people, 
which often last several days, are the occasion of public festivities 
and are celebrated with processions, theatrical shows, illuminations, 
and fireworks. The missionaries in Siam are entirely French 
Roman Catholics and American Protestants. They have met 
with little success among the Siamese, who take their religion 
08 lightly as the rest of life, and discard Christianity as readily 
as they adopt it. There are, however, a fair number of Chinese 
convexis, especially to Roman Catholicism, and the French 
cathedral in Bangkok is well attended. The missionaries have 
nevertheless done much to help on the general work of civiliza- 
tion, and the progress of education has been largely due to their 
efforts. 


As in Burma, the Buddhist monasteries scattered throughout the 
country carry on the whole of the elementary education of llio 
countiy. By means of regular Government super- _ . . 

vision and control, the monastic schools are to he 
brought into line with the new Government educational organiza- 
tion. In the metropolitan district of Bangkok there arc 290 
of these monasteries, containing 8700 monks and novices, of the 
former of whom more than 400 are teachers. There arc 61 Govern- 
ment schools, of which 56 receive grants in aid and 5 are entirely 
supported by the Government. There arc 6 Anglo- vernacular schools 
for boys and 2 for girls in Bangkok, and tliere is also a normal 
college for training teachers for English and Siamese schools. In 
the interior there are over 4400 monastic schools^ with a total of 
nearly 60,000 inmates of all classes, and 4000 teachers in Siamese 
and Pali. There are also 70 Roman Catholic missionary schools in 
the country, with about 4000 pupils, and the Protestant mission- 
aries have eight schools, with about 600 pupils, not including the 
Chiengmai district. 

The education for the most part does not rise above the ele- 
mentary standard, though the two chief Anglo-vcriiacular schools 
are developing into secondary schools. All the work in the up[>or 
classes of these tudiools is in English. French is an optional sub- 
ject. The schools ill the wats or temples are being gradually 
improved. Tlio buildings are being ada])tod to educational require- 
ments the priests arc provided as far as possible with lay assistants, 
and a system of inspection Is being organized, while the sum sjient 
annually on education was increased nearly fourfold between the 
years 1899 and 1901. Two scholarshins are given every year to boys 
under nineteen for the purposes of education in Europe, and othiT 
students arc sent to England and elsewhere at the king's or their 
parents* expense. The system of teaching boys in the wcUs lias 
caused education to bo widely diffused in Siam, and most men (‘an 
read and write a little. But Siam lias no literary or seieiiiiiie 
aehievements to boast of. The boys, liowuver, are teachable, and 
U 2 > to a certain age distinctly bright and clever. 

All travelling in the delta and far into the interior has been by 
boat along the rivers, canals, and creeks which intersect tin* 
country. Buffaloes and oxen are used for 2 »loiighing, ^ . 

and for carting when water transjiort is not available. ’ 

In the hill country the elejdiant, the pack bullock, 
ponies, the Yunnanoso mule, and even men, are used extensively. 

A steam tram, 16 miles in length, from the capital to Paknani ;it 
the mouth of tlie river, opened in 1893, was Ine luonccr line 4»f 
the country. That to Korat, 170 miles in length, was 
completed at tin; close of 1900, and has already shown ^ * 

an excess of earnings over expenses on sections below the forest belt. 
An ox tension nortawards to Lophburi (26 miles) on u hat should 
bo the main Hue to Chiengmai and the north was opened in 
January 19ol. Another lino was begun through the rich country 
of the delta w^estward of Bangkok to Ratbnri and Petehaburi : it 
is to bo ho])cd that the short-Bighted policy of the Government 
ill allowing the main canals of this easily accessible district to 
silt up and become useless will not be continued. 

Though there are about 40 miles of good streets in Bangkok and 
10 of carriage roads, tliore has been no road -building or bridging 
done in the country, with tlu? exception of a few miles Roadt 
near Chiengmai and in various jiroviiices of the Malay 
Peninsula, the result of abnormal energy and generosity on tlie 
part of local governors. Hence all overland travelling involves 
slow and laborious marching over rough jungle trails. 

A ]x>stal service has been extendtid to all parts of Siam, tlie 
country having entered the Postal Union in 1886. The service 
ivorks os well as can lie exi^ected in the jirescnt state of 
communications. Much enterprise has been shown in 
clearing and laying telegraph lincjs throughout the grapha, 
country ; but few of them work satisfactorily for more 
than a few months at a time - a fact due as nmch to ignorauce and 
carelessness on the part of tlie operators as to the ravages caused by 
floods and by inquisitive and jilayful elephants. 

The trade of the port of Bangkok shows a steady increase. But, 
to estimate the total foreign trade of the country, it is necessary 
to odd to its figure those of other routes. What Trade- 
trade there was across the Me Kong dwindled to 
vanishing-point aftt^r the acquisition of the left liank by Frame 
in 1893, thougli a revival may be hoped for in the future. Tin* 
trade between French and Siamese Camhodia is also at present 
insignificant. The total exports for 1901 w'orc ^.'4,292,040, and 
imports £2,707,370, a total of over siweii millions, of which nearly 
£6,000,000 are by Bangkok and about a million by the ea.st 
and west coasts of the Malay Peninsula. Of llio total, about 80 
per cent, represents the value of the dircc.t trade with British 
possessions, including Hong Kong, Bombay, the Straits, Burma, 
and the Bhfiu States. . . , « 

By the convention made lietw’ccn Great Britain and France, and 
signed at London on 15th January 1896, the Govorninents of those 
countries engaged not to advance armed forces into the region 
which is comprised in the basins of the Petehaburi, Me Kong, 
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Me Nam, and Bang Pa Kong (Petriu) rivers, and their respective 
tributaries, together with the extent of coast from Muang Ba:^ 
Taphan (on the west) to Muang Paso (on the east side of the OTif), 
the basins of the rivers on which those two places are sitaated, and 
the basins of the other rivers the estuaries of which are included 
in that coast ; and including also the tonitoxy lying to the north 
of the basin of the Me Nam, and situated between the Annlo- 
Siamese frontier, the Me Kong river, and the eastern watershed of 
the Me Iiig, Tliis guarantee affects by far the most populous and 
flourishing portion of Siam. (h. W. Sm.) 

HlSTOltY. 

The history of modern Siam may be said to commence with 
the ratification of the treaty of friendship and commerce con- 
cluded with Great Britain in 1855, and negotiated through Sir 
.fohn Bn wring. There had been previous treaties, but this one 
first put the relations of Siam with Great Britain on their present 
basis, and it has boon followed by treaties on similar lines with 
France, the United States, Germany, Riutsia, Japan, and other 
Powers. The most noteworthy feature of this treaty was the 
provision of extra-territorial consular jurisdiction, the result of 
which is that British subjects can only be tried for criminal 
oifencos or sued in civil cases in their own consular courts. A 
large portion of the work of the foreign consuls, especially the 
British, is consequently judicial, and in 1901 the office of judge 
was created by the British Government, one of the consuls being 
ap]M)inted to this post. Various commercial regulations were also 
included in the treaty of 1855, and subsequently trade sioodlly 
increased, especially with Great Britain and the British colonies of 
Hong Kong and Singapore. 

The peaceful internal development of Siam seemed also likely to 
bo favoured by the events tliat were taking place outside her 
frontiers. For centuries she had been distracted by wars with 
Oambodians, Peguans, and Burmaiis, but the incorporation of 
Lower Cmshin Oniiia, Aniiam, and Tongking by the ^Tench, and 
the annexation of Lower and Upper Burma successively by tlie 
British, freed her from all further danger on the part of her old 
rivals. Unfortunately, she was not destined to escape trouble. 
The frontiers of Siam, both to the east and the west, had always 
boon vague and ill-delined, as was natural in wild and unoxploreci 
regions inhabited by more or less barbarous tribes. The frontier 
between Siam and the new British possessions in Burma was 
settled arniitably and without difficulty, but the boundary question 
on the cast was a much more intricate one and was still outstand- 
ing. Dismites with frontier tribes led to complications with 
Franco, wiio asserted that the Siamese wore occupying territoiy 
that rightfully lielonged to Annam, which was now under Fitmeh 
prott^ction. Franco, W'hile assuring the British Govcrnmoiit that 
she laid 110 claim to the province of Luang Prabang, which wns 
sitaated on the oast or left bank of the upper Me Kong, roughly | 
botwoon tbo 18th and 20th paralhds, claimed that fartlier south 
the Mo Kong formed the true honiidary between Siam and Annam, 
and insistcMl on the Siamese eviu'uating certain posts which they 
held to the east of the river. The Siamese refused to yield, and 
early in 1893 encounters took place between them and the French, 
ill which a French officer was captured and French soldiers wore 
killed. The Siamese continued to resist, though tlie British 
Government counselled moderation ; and the French des|)atched 
two gunboats, which forced their way up the Mo Nam on I3th July 
1893, after a short engagement at the mouth of the river, and 
anchored at Bangkok, in spite of the protests of the Siamese, wdio, 
on their intcrjirotatioii of clause 15 of the treaty of 1856, assertcil 
that tho French were not allowed to send war vessels beyond 
Paknam without their consent. The French now greatly increased 
their demands. They insisted on the Siamese giving up all 
territory to tho east of tho Me Kong, including tho province of 
Luang Prabang, and also on the neutralization *of a zone of 25 
kilometres to tho west of tho Me Kong. After some delay, during 
which tlio French bloi'kaded tho Me Nam from 25th July to 3rd 
August for tho puri >080 of enforcing their demands, tlie Siamese 
at length gave way, and a treaty was signed with the French on 
3rd October 1893. It wiis agrem that the French should occupy 
Chantabun until the terms of tho treaty were carried out. They 
remained in possession of it until tho conclusion of the further 
treaty of 1902, which stipulated that it should bo evacuated upon 
the handing over to France of the provinces of Meluproy and Bassac 
and the ceded territory generally, which extended altogether to 
20,000 square kilometres. By this treaty the king of Siam 
further bound himself to permit norts, canals, and railways in the 
Siamese portion of the basin of tne Me Kong to be constructed by 
French personnel and capital in tlie event of Siam being unable to 
accomplish such works unaided. 

Tliere remained the question of the frontier between tho French 
and British possessions to the north of Siam. By its conquest 
of Upper Burma Great Britain had obtained suzerainty over the 
Burmese Shfin States, which stretched across the river Me Kong to 
tlic north of Siam, and lay between the 20th and 23rd parall^ 


It was the intention of the British Government, by coding the 
northern portion of these states to China and the southern portion 
to Siam, to create a buffer state between the French and British 
possessions, so that they should be nowhere coterminous. Pro- 
longed negotiations took place between tho French and British 
Foreign Offices, but the obj^t of the British was not achieved, and 
the French were suffered to extend their frontier in this region also 
as far as the Mo Kong. These negotiations, however, though their 
immediate purpose Was not fulfilled, bore important fruit in the 
Anglo-French convention of 15th January 1896. The chief provision 
of this convention was the neutralization by Great Britain and 
France of the central portion of Siam, consisting of the basin of the 
river Me Nam, with its rich and fertile land, which contains most 
of the population and tho wealth of the countij. Neither tho 
eastern provinces bordering on the French iiossessions nor those of 
the Malay Peninsula were moluded in this agreement, hut nothing 
was said to impair or lessen in any way the Tull sovereign rights or 
the king of Siam over these terntories. Siam thus constitutes a 
buffer state, with its independence guaranteed by the two European 
Powers who alone have interests in Indo-China, between Burma 
on tho west and tho French possessions on the east, though to the 
north of Siam the river Me Kong forms, from the iioint where it 
loaves China, the only division between the French and British 
spheres. Siam has therefore a considerable political interest for 
Euro^ie, not unlike that of Afglianiatan, which fonns a buffer state 
lietween the Russian and British possessions on the north of India. 
This interest has, however, been for many years enhanced by tlie 
fact that Siam, apart from the value of her own trade anu her 
actual and xiotential wealth, has been regarded in some quarters as 
affording a possible means of trade access to the provinces of 
southern China. Tho French undoubtedly had Chinese trade as 
thoir ol)jeetivo when tliey sent their expedition of exxdoration, under 
de Logri^c, up tho Me Kong in 1866. This expedition proved n failure, 
the Me Kong being found to bo of little use for purposes of naviga- 
tion north of the 14th, or at most the 18th, parallel, owing to tlie 
prevalence of rapids. Bu t though tho French turned their attention 
subsequently to Tongking and the Red River, tho events of 1893 
seem to indicate that they still attach some value to the Me Kong 
as a waterway. The Mo Nam is, however, vastly superior to tho Me 
Kong in this respect ; and when tho Siamese complete the railway 
which they are building to the north through central Siam, important 
commercial and political developments may be expected to tollow. 

The importance of Siam, therefore, in Kuroiioan eyes must con- 
sist not only in the fact that it constitutes a buffer state betiveen 
French and British poBsessions, but also in the largo and Increasing 
stake held by various Western nations in the commerce of tho 
country, and tho possibilities it has for the future. Great Britain 
and British colonies still retain the chief share of the trade, though 
British shipping in the port of Bangkok has decreased considerably, 
owing to the transfer of the Singapore and Hong Kong lines of 
steamships from British to German hands in 1899 and 1900. Other 
countries too, notably Germany and Denmark, have important 
trade interests. The independence and prosperity of Siam are 
therefore matters of no small moment to several European 
countries. It is impossible, however, to regard the external rehi- 
tions of Siam as not having an intimate connexion with its internal 
dovelopnieiit. Siam is the solo surviving country of troiucal Asia 
that has ))rcscrvcd its inde|)cndence, and its contiiincd autonomy 
must defsmd in groat measure on the caxiacity it shows for self- 
governnient. It undonhterlly made great progress in the lost 
quarter of tho 19th century. (j, g. D. C.) 
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Chine. — Geographical Journals: papers by Black, J. S. ; Curzon, 
Hon. G. ; Laminoton, Lord ; Louis, Professor Henry ; McCarthy, 
•T. ; Warrington Smyth, H.— Gekxnx, Captain G. E. The Tonsure 
Ceremony. — Grindrod, Mrs. Siam : a Oeographieal Summary . — 
Hallett, H. a Thousand Miles on an Elephant. Ixindon, 1890. 
— Hamilton, Captain. A New Account of the East Indies^ 1688- 
1768. — Henri d^Orl^ns, Prince. Around Tonkin and Siam. 
London, 1894. — Keane, Professor A. H. Eastern Geography ^ 
Keith, Dr. Journal Boyal Asiatic Society, 1892. — 
Leckie, C. S. Journal cf the Society of Arts, vol. xliL, 1894. 
— Low, Captain. Journal Asiatic Society^ vol. vii. piart it 
— M'Cartbt, j. Surveying and Exploring in Siam. London, 
1900.— Movhot, Henri. Travels in JndoChina. London, 1844. 
— ^Neale, F. a. — Narrative of a Besidenoe in Ntoim London, 
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1852.-— Kormam, II. Tiui Far East. London, 1895. — Pallegoix, 
Bishop. Ikscriptim du Eoyaams Tai on — Smyth, H. 

Warrington. Five Years in Siam. London, 1898. — Thomson. 
Antiquities qf Cambodia^ Malaem^ Indo-Chinaf and China. Lon- 
don, 1875. — Turpin, Histoire de Siam. — Vincent, Frank. 
Zand of the While Elephant . — Young, E. Kingdom of the Yellow 
Eehe. London, 1898. — Campbell, J. G. D. Siam in the Twentieth 
Century. London, 1902. 

8lb0rlaa — A great deal of exploring work has Ix^cn 
carried out in recent^ears in connexion with the Silurian rail- 
way, but, valuable though this has been as provid- 
Umturw materials for the acquisition of a more detailed 

knowl^gc of scimrate regions, it has not modified 
our conception of the country generally, as expressed in 
the article in Ency. Brit. vol. xxii. (9th edition) under this 
head, while the exploration of Manchuria and the Stanovoi 
range along the coasts of the Sea of Okhotsk has only 
confirmed the views of the orographical conformation of 
the country previously set forth. Ilie description of the 
physical features of Siberia given in the ninth edition still 
holds good, therefore ; and it is suttitdent to mention here 
that the results of recent exploration arc especially valuable 
as regards the ethnology of the inhabitants of Yakutsk, 
the geography of the Kol 3 rma region in the far north, on 
the Sea of Okhotsk, the hydrography of the Sea of Okhotsk 
and the Arctic Ocean, the geography of the Altai, and the 
economical conditions of tlie inhabitants of South Siberia. 

At the general census taken in l^^ebruary 1897 the domi- 
ciled population was found to lx: 5, G 98, 9 2 4. The natural 
increase (80,100 per annum) and the registered 
Fopuimtion. ij^j^igration (by land, G9,149 in 1897, 148,965 
in 1898, and 181,895 in 1899; by sea, 2400, 4055, and 8500 
respectively) have since added about 800,000, so that on Ist 
January 1901 the total population must have Rniii about 
6,500,000. In 1897 llussians numbered about 4,950,000 
(87 per cent.) and the indigenous population about 750,000 
(13 fier cent. ). The distribution of the i)opulation according 
to i>rovinces, with the area of the same, was as follows : — 


iToviiioc*. 

Area. 

Square 

Miles. 

UusNianH 

(000 

oiiiitteil). 

Indigen- 
ous Coini' 
Jution 
(000 

omitted). 

ToUl 

Popula- 

tion. 

l>cnsity 

per 

S<]uare 

Mile. 

Tobolsk . 

.589,659 

1373 

65 

1,438,484 

1,929,092 

3 

Tomsk 

331,159 

1865 

64 


Western 

Siberia . 

870,818 

3238 

129 

3,307,576 

4 i 

Yeniseisk . 

987,186 

517 

42 

.559,902 

1 

Irkutsk . 

287,061 

402 

105 

506,517 

2 

Yakutsk . 

1,533,397 

40 

222 

261,731 

•2 

Transbaikalia . 

236,868 

467 

197 

604,071 

3 

Eastern 

Siberia 

3,044,512 

1426 

566 

ll, 992,221 

*7 

Amur . . 

172,848 

716,982 

1 

99 

19 

1 

118,570 

•9 

Maritime . 

185 

35 

220, .557 

•3 

Amur Region 

888,830 

284 

54 

339,127 

•3 

Sakhalin . . 

29,836 

... 

... 

28,166 

1 

Total . 

4,833,496 

4948 

i 

1 i 

749 ! 

1 

0,727,090 

1 


The ethnographical comjiosition of the |X)pulation is 
given in the ninth edition. It may be added here that 
&ough at present forming only a small element in the 
population, Uic rapid increase of the Koreans and Chinese 
in certain districts is of importance. In the Maritime 
Province, before the Boxer uprising in 1900, 26 per cent, 
of the population of the North Usuri district and 36 per 
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cent, of the population of the South Usuri di.strict were 
Koreans and Chinese, and in the Amur province there 
were nearly 15,000 Manchus and Korean.s. » 

As to Bussian immigration to Sil>eria, it has l»ecn 
organized on new principles, the immigrants being now 
directed into the regions where there is free land available 
for them, so that they may avoid the great hardshii)s 
which they used formerly to undergo. In the eighteen 
years 1882-99, 1,367,391 came into the country lo 
settle by land, and 41,280 by .sea. The former settled 
mostly in Wiist Silieria (chiefly in the Altai region), while 
the latter went mainly to the South Usuri di.strict. It is 
worthy of note that the main flow of immigration was 
from the fertile northern bolt of the black-earth provinces 
of European Russia, and to a smaller <hgreo fr<»m the 
Lithuanian provinces and the Ural j>rovinces of Penn and 
Vyatka.^ 

Cities . — Only 8*1 jxjr cent, of the i»opulation live in 
towns (6*4 jK?r cent, only in the governments of Tobolsk 
and Tomsk). There are liftcum towns with a popula- 
tion of 10,000 or more, namely, Tomsk (52,000) and 
Irkutsk (51,000) — the capitals of Western and Eastern 
Siberia resixictiv(;ly ; Blagoveschensk (32,000), Vladivostok 
(29,000), Tyumen (29,000) in West Siberia, hea<l of 
Siberian navigation ; Barnaul (29,000), ca]>ital of the 
Altai region ; Krasnoyarsk (2G,000) and Tobolsk (20,000), 
both mere administrative centres; Biysk (17,000), centre 
of Altai trade ; Khabarovsk (1 5,000), administrative centre 
of the Amur region ; and — all with from 10,000 to 11,000 
inhabitiuits — Tchita, the capital of Transbaikalia ; Koly- 
van, the centre of the trade of southern Tomsk ; Yenist'isk, 
the centre of the gold-mining region of the same name ; 
Kurgan, a growing town in Tobolsk; and Minusinsk, in 
the soutbern isxrt of the Yeniseisk provinc‘(*, trading with 
north-west Mongolia. Several villages have .sprung up 
very rapidly along the railway Hue. 

Little has l)e(‘u done towards satisfying, or (‘ven giving 
free scojk) to, the growing demand for <»duciation in Siberia. 
The fietitions for a university at Irkutsk, 
money required for whi(;h has been freely often*d^ 
to the (lovernmenl, have been refused, and the inqxirative 
demands of the local tradesmen for technical in.structioTi 
have likewise met with but little rf;s]M)nse. The Tomsk 
University remains incomj)leb5, and lias only 500 students. 
In 1901 the provision for education could be aj>])roximatcly 
tabulated as follows : — 


I’rovinee. 

Total 

Xmiihvr 

of 

S<.'hooIs. 

Nuinljer 
in Towns. 

Middle 

Mehools. 

S])e<‘iul 

Sl'lllHtlh. 

Total 

Niindter 

of 

Sfliolars. 

Tol)olsk . 

588 

69^ 

9 

5 

21,000 

Tomsk 

2015 

70 

9 

5 

48,125 

Yeniseisk . 

235 

35 

7 

t> 

9,320 

Irkutsk . 

412 

70 

7 

6 

13,755 

Yakutsk . 

77 

12» 


... 

1,507 

Transbaikalia . 

375 

45 

4 

6 

12,760 

Amur 

73 




4,600 

Maritime Prov. 

106 




3,470 

Sakhalin . 

28 




S70 

Total . 1 

3909 



! 

115.407 1 


If the figures in the alx>ve table are c()iiip}ircd with tin; 
total populations of the several jirovinces, it will Im^ se('ii at 
onco bow inadequate is the jirovision for education in 
Siberia. As a nile, the girls form from a <]uarter to a tliird 
of the total numlxjr of pupils. 

* See Siberia (in KuHsiiui), a nuinnal for iiiniiijjratioii jMiLlislied l»y 
the Ministry of Agriculture in 1900, w’ith iiiajw of laudn, Ac. 

2 5650 pupilA. ^ Also four at the gold niiues. 
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There ere 18 scientific societies in Siberia, which issue publica- 
tions of great value. Twelve natural history and ethnological 
museums Jiave been established by the exiles — the Minusinsk 
museum being the best. There are also 20 public libraries, and 
11 nanera are published in addition to the eparcliial Fyedomosti 
publisned in each bishopric. 

Exiles , — Up to 1‘JOl nearly 20,000 exiles continued to 
be transported every year to Siberia, half of whom were 
exiled by more orders of the local and central adminis- 
tration. It wjis, however, announced officially in 1901 
that the system was to l>c discontinued, and the measures 
to be taken for this jmrposo again came under discussion 
by tlio St Petersburg committees. 

Land Tenure . — (.)ut of the nearly 3,240,000,000 acres 
of land in Siberia, 3,104,000,000 acres belong to the 
State, while the cabinet of his Majesty (the emperor 
reigning at the time being) owns 114,700,000 acres 
(112,300,000 in the Altai and 2,400,000 in Nerchinsk). 
IMvatc property is insignificant in extent — purcliasc 
of land being only permitted in the Amur region. (In 
western Siberia it was only temix)rarily permittcfl in 
18G0-G8.) In all there are only 1214 private estates, cover- 
ing an aggregate area of 1,415,845 lucres (25G,016 acres in 
the Amur region). Siberia thus offers an example of the 
nationalization of land un])aralleled throughout the world. 
Any i>urchase of land within a zone G7 miles wide on each 
side of the trans-Siberian railway was absolutely prohibited 
in 1895, and the extent of Crown lands sold to a single 
[lerson or group of persons never exco(3ds 1080 acres unless 
an especially useful industrial enterprise is projected, when 
the maximum is fixed at 2700 acres. The land is now held 
by the Russian village communitios in virtue of the right 
of occupation. Industrial surveys, having for their objet^t 
the granting of land to the iieasants to the extent of 40 
acres jwr each male head, with 8 additional acres of wocmI 
and 8 acres as a reserve fund, were started many years 
ago, and svftor being stopj^d in 1887 wore commenced 
again in 1898. At the present time the land allotments 
per male head vary grt^atly, even in the jx)pulated region 
of southern Siberia. In the case of the jMjasants the 
allotments vary on an average from 32 acres to 102 
acres (in some cases from 21*6 acres to 240 acres); tlie 
Traiisbaikalian Cossacks have about 111 acres })cr male 
head, and the indigenous ])opulation from 108 acres to 
154 acres. 

The total cultivated area and the total area 
cuiiurm crojw every year have l)een estimated by 

A. Kaufmann as follows ^ : — 
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Under Crops (Acres), i 


Area 



1 

rrovim-c. 

cultivated, 

A<'n*«. 

ToUI. 

Avcrafce 
per House- 
hold. 

AveraKe 
lH>r ICO 
Inhabit- 
ants. 

— 

— 





Toludsk 

5,670,000 

3,270,000 

13*2 

243 

Tomsk 

8,647,000 

5,259,000 

15*7 

310 

i Yeniseisk . . 

1 Rkutak . 

1,830,000 

977,000 

13*0 

267 

1,800,000 

910,000 

18-2 

265 

, Transbaikalia . 

1,415,000 

872,000 

9*4 

159 

1 Yakutsk . . < 

81,000 

43,000 

0-8 

16 

1 Amur (Russians) ! 

143,000 

143,000 

19*4 

275 

1 South Usuri ! 




(iH'Usants only) { 

151,000 

151,000 

24-0 

375 

! 1 
- . 1 

19,787,000 

11,62.’), 000 

1 




These figures are somewhat under • estimated, but the offioial 
figures for 1900, published by the Statistical Committee, are still 
lower, especially for Tomsk. The crops yielded in 1900 are officially 
given, for four governments only, as follows : — 


* Mus^ian Encyditpeedie IHciwnary^ vol. lix., 1900. 
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1900. 

Bye. 

Wheat. 

Barley. 

Oats. 



Thousands of cwt. 


Tobolsk .... 

1758 

3888 

467 

3610 

Tomsk .... 

2338 

5413 

436 

4351 

Yeniseisk 

1770 

989 

105 

1154 

Irkutsk .... 

2065 

617 

265 

868 

Total 

7926 

10,807 

1273 

9978 

Percentage of the 

i 




average crops of 





1896-99 

62 

53 

52 

69 


Tliese cro]>fl, as is seen from the last row of figures, were only 
between a half and two-thirds of the average crops for the five 
preceding years. The comparison with the crop of 1899 is still 
more unfavourable, the net produce of cereals available for the 
population being only 4*2 cwt. i^cr inhabitant in 1900, as against 
11*9 cwt. in 1899. This gives an illustration of the way in which 
the crops Ihictuate in Siberia, and indeed the yield in a very good 
year will be almost three times that in a very bad one. The 
prices vary still more, the maximum being from 12 to 20 times 
(in 1892) higher than the minimum. Altogether it may be said 
that tlic southern parts of Tobolsk, nearly all the province of 
Tomsk (exclusive of the Narym region), southern Yeniseisk, and 
southern Irkutsk have in tin average year a suimlus of grain 
which may veprosont from 35 to 40 per cent, of the total crop, 
but that in l>ad years the crop falls snort of the actual needs of 
the population. There is considerablo movement of grain in 
SDicria itself, the po])u]utions of vast portions of the territory, 
eH|>ecially of the mining regions, liaving to rely upon imported 
corn. Consequently at the present time Siboiia is not a graiii- 
cxj)ortiu^ country of any importance, although it may become 
so, csj)ce?a]]y when the Altai region is more populated than it is 
now. (See Altai.) Tlic forest area under supervision is about 
30,000,000 a(;res (in Tobolsk, Tomsk, Yeniseisk, and Irkutsk), out 
of a total area of forest land of 63,000,000 ofTes. 

Live Stock , — As an independent pursuit, cattle-breeding is carried 
on l>y the Knssians in eastern TraTisbaikalia, by tlie Yakuts in 
the province of Yakutsk, and by the Buriats in Irkutsk and 
Transbaikalia, but elsewlicre it is secondary to agriculture. The 
numbers of the live stock have been estimated by A. Kaufmann os 
follows (small cattle not being separated from the full-grown) : — 


” 


• ■ 

— 


- - - . 

Province. 

Horses. 

Horned 

('attle. 

Sheep 

and 

Goats. 

Pifira. 

Reindeer. 

Tobolsk . 

736,280 

986,620 

1,007,810 

226,620 

186,460 

Tomsk 

2,307,74(1 

1,010,890 

3,094,690 

635,380 

Yeniseisk . 

470,7.'>O 

207,740 

600,000 

52,000 


Irkutsk^ . 

S.34,490 

1 314,610 

322,170 

62,630 


Transi>aikalia . . 1 

I 628,290 

I 1,405,110 

1,370,430 

138,760 

... 

Yakutsk . . 1 

117.2;JO 

213,400 

360 

19,960 

Amur* 

1 22,190 

1 26,620 

3,080 1 


Usuri-* 

: lO.OHO 

1 32,610 

1 



Total . 

• 4,{>27,(iOO 

1 6,194,400 

7,101,930 

1,015,240 

206,420 

L . — . , 







Till lately, hides, tallow, and meat for the mining centres were 
the main oxi^orts of Siberia ; butter was also cx^iorted, but of low 
quality. At the present time the making of butter in co-operative 
(Teameries, introduced by the Danish eo-operators, has rapidly 
develojM^d in West Siberia; improved maebineiy is being manu- 
fac.tured and used in tlie villages, and butter is already a substantial 
iUmi ill the goods traffic on the Siberian railway. 

It is cstimateil that about one-half of the Russian agricultural 
]H)pulatioii supplement their income by engaging in non-agricul- 
tural pursuits, but not more than from 18 to 22 per „ 
cent, carry on domestic trades, the others finding occu- 
liatiou in the carrying trade— which remains important, 
even after the construction of the railway — in hunting (chiefly 
squirrel-hunting), and in work in the mines. Domestic and potty 
trades are therefore developed only round Tyumeft, Tomsk, and 
Irkutsk. The prineitial of these trades are the weaving of carpets 
— about Tyumeft — which seem to find a sale even in Jjondon under 
various Eastern names ; the making of wire sieves ; the painting 
of ikons ; the making of wooden vessels and of the necessaries for 
the carrying trade about Tomsk (sledges, wheels, Ac. ) ; the manu- 
facture of felt l>oots and shGCjiskins ; and, of recent introduction, 
the manufacture of dairy utensils and machiueiy. Weaving is also 
engaged in for domestic purposes. But all these trades are sporadic, 

District of Kirensk missing. 

^ Owned by Russian population only. 

^ Owned by the peasants only. ^ All small cattle included. 
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bolouging to limited areas, and often only to a few sejiarate villages. 
In 1897 all the fSsctories of Siberia uunil)ered only 4651, and 
employed only 25,200 workers, their yearly returns hardly exceed- 
ing 20,000,000 roubles. In short, the want of communications, 
of technical education, and of skilled workers, coupled with the 
prospect of rapid enrichment by gold-mining, has hindered all 
manufacturing industries, though in respect of most fields of 
industry, the richness of much of the connf.ry and tho abundant 
supply of raw materials afford every op^iortunity for a notable 
development. 

This remark is especially true of mining, which is the main 
I>ur8uit of the people, after agriculture. Tlie chief centres for 
Mtniar gold-mining are tho Altai, tho Mariinsk distrud of 
Tomsk, tho southern parts of tho province of YonitiKnHk, 
the Yeniseisk district in the north of tho same province, tlie 
Nerohinsk and tho Vitim districts of Transbaikalia, the Olekrna 
and Vitim district of Yakutsk, and tho Biircya and Zeya districts 
of the Amur province ; some gold is also extracted by the Oliiiicsc 
in tho iSouth Usuri region. All these gold-washings, which were 
csi>ecially flourishing in the ’eighties, employed in 1897, 41,235 
workers, and produced 5.5,147 H) avoir, of gold dust (I'k gold), 
valued at 24,555,000 roubles aft(jr all texes had been ]>aid. It is 
sup)K)sed that from 1800 to 3600 lb more wjire obtainc<l fraudu- 
lently. (voal-miiiing is in its infancy, loss than 50,000 tons of 
coal l)ciiig extrae.ted annually, including that obtained from Sak- 
balin. Great ho|ies are entertained, however, for the fiiturc of 
tliis industry, csp^iially after the £ki-baz-tus mines of Akmolinsk 
have been connected by rail with tlio Setysli. Salt is obtaine<l in 
antiquated works only to the amount of 1,000,000 cwt. per annum, 
and lias to be imported. Its price sfatids very high in the villages 
of the interior, and the inhabitants fwd tlie want of it greatly. 

Fishing is an iuiportant source of revenue, c8i»eoially on the 
lower jiarts of the great Siberian rivers and on Lake Baikal ; 
the Amur is as rich in salmon as tho rivers of the Tacific sloj>e in 
America. But the fisheries arc still at a primitives stage of their 
existence, and arc hampered by the high prici- of salt, tinplate 
materials, Ac., and by tb<‘. lack of skilled knowledge. 

Commerce , — There are no figures from which even an 
approximate idea can bo gained of the valine of the 
internal trade of Sil)eria, but it is certainly considerabh'. 
The great fair at Irbit retains its importance, and tliore 
are, Inssides, 507 fairs in Tobolsk, 68 in Tomsk, 13 small 
ones in Yeniseisk, and from 3 to 12 in Transbaikalia, 
Irkutsk, and Yakutsk. Tho aggregate returns of all these 
is estimated at 25,000,000 roubles. Tliere are also 71 
fairs in Akmolinsk and Seniijialatinsk, the returns for 
whieh are estimated at 13,500,000 roubles. The tra<le 
with the natives, which is a source of considerable income 
to tlie lotuil merchants, continues to be iiiaiiily dcjieiident 
on tile sale of spirits, and to afford endless instances of 
abuse. 

Ill the external trade tho exports to Russia consist chiefly of 
grain, cattle, sheep, animal products, furs, game, feathers, and 
(low'll. Tra(le with China is mainly in tea, whicdi is iiui»orte(l. 
Tho total valium of the imports from Cliiiia is on an average about 

20.000. 000 roubles per annum, but the exports of Ruasiun g(MKls 
to China hardly attain 1,500,000 roubles per aniiuiii. This is 
because textiles and manufactured goods generally an; imported 
much more advantageously by sea than hy the long overland 
route, and it remains doulittul whether tlic coimdeiion of the 
trans-Siberian line will alter these conditions. Tlie trade with 
China vid tho provinces of Akmolinsk and Scniiiialatiiisk remains 
insiguifleant (total annual returns, about 1,1.50,000 roubles), as 
does the trade of Tomsk vid Kom-aga(jh, w'hilo tho imports and 
exports from and to Mongolia, vid Ulyasutai, total less than 

1.000. 000 roubles, and tho trade along tho Transbaikalian frontier 
(exclusive of Kyakhta) hardly exc-eesds 250,000 roublos. Cattle, 
however, are beginning to be im])opted in larger quantitie^s from 
Mongolia. Tln^ trade with Maiu;hiiria, wdiore largo quantities 
of grain are bought, totals about 985,000 roubles for im|K>rts and 
;ibou 1 1,100, 000 roubles for exjiorts. In 1 896 Vlad ivostok was visited 
by 78 Russian and 189 foreign shiiw, the imports being 262,000 
tons (60,000 tons for tho State) and the exjiorts 50,000 tons, to 
whicli the cxjiort of nt?arly 2000 tons by 800 small Chinese and 
Korean vessels must he added. The chief article of exjKirt w^as 
edible seaweed, of which about 13,700 tons was shipped to China. 
It is also estimated that nearly £260,000 worth of im]>ort.ed goods 
reach Blagoveschensk. Tho Amur region is no doubt a growing 
region, which requires various gtnids for its agricultural and mining 
liopulatioii, but the disproportionatelv large excess of iin]K>rts over 
exports clearly indicates tliat the high customs duties levied, and 
the difficulties of transport along the Usuri railway and farther 


up tho Amur, prevent the development of tho natural resources of 
the country. As to the northern maritime trade vid tho mouth^ 
of the Siberian rivers, its results w'ore very satisfactory during tin* 
years 1 896-98, especifdly as regards tho import of machinery for 
the northern gold mines, and of brick tea, the sea route proving 
much more economical than tho overland. But in 1899 none of 
the steamers which started for the Siberian rivers reached them, 
owing to the ice in the Kara Sea. 

liilaiid Navigation on Siberian rivers has developi'd 

both as regards the number of steamers plying and tho number of 
branch rivers traversed. In 1900, 130 private and several Cniwn 
steamers plied on ilie Ob-Irtysh river system as far as Semipala- 
tinsk on tne Irtysh, Biysk on the Ob, and Achinsk on the Chulym- 
Curto^pbical work of importam^e has l>eeu carried out in the 
estuaries of the Ob end Yenisei. The Ob Yenisei canal is ready, 
but (lifers difficulties on account of tho scarcity of water in tfi(‘ 
smaller streams forming part of tliat system, a difflcmlty w'hich 
will probably be rcmcciiea by the formation of reservoirs. On 
tho Yenisei 18 steamers ply from Minusinsk to \ cniseisk, and to 
Ohilgbiha at its mouth ; 10 steamers ply on its great tributary, 
the Angara, of w'hhdi some rapids have been cleared, though the 
Paduii rapids have still to be rounded by land ; and 10 on tlic 
Selenga. On the Lena and the Vitim there are 20 steamers, and a 
small railw'ay connects the Budoibo river ]»ort with the Olekina 
gold-washings. On the Amur system, of whiidi the Zeya, tlu' 
Bureya, and tho Amguh are already navigated, there were 105 
steamers in 1900. 

Railways . — Tho first railway to roach Siberia was built 
ill 1878, whim a lints was constructed Ixstween Ik*nn, at 
which iioint travtdhirs for Siberia ustid to strike off from 
the Kama eastwards, and Kkateriulairg, cm tho eastern 
slope of the ITrals. In 1884 this line was tiontinued 
farther into SilKiria, so as to reach Tyumen, the head of 
navigation on the SikHdan rivers, it being HUjqiosed at that 
time that this line woulti form jiart of the jirojetded trails 
Silierian railway. But farthiT south the Itussian railwa}' 
systimi had already reached as far t‘ast as Onmburg, and 
the Volga had kion liridged at Syzran in 1880; accord 
ingly, it was finally decided, in 1885, to give a more 
southerly dinuaion to the great trails -SilxTiaii railway, 
and to continue tlitj Moscow-Samara line to Ufa, Zlatoust, 
in the Urals, and Chtdyabinsk, in tho West Sibtirian 
]>rairios, at the head-waters of one of tho tributaries of the 
()}). Once this jwiint was reached — and tho construction 
of the railway so far was soou ace-omplislu'd, without any 
stu-ious engineering difficulties being encountered tlie 
lino liud evidently to continued across tho iirairies to 
Kurgan and Omsk, and thence along tlie great Silierian 
highway to Krasnoyarsk and Irkutsk. As to its farther 
direction, it was detdded tliat it would Ixj kjst to follow, 
broadly siHiaking, tlie great highway round Lake Baikal to 
Tehita and Sryetensk on thti Shilka ; then to push down the 
Amur to KhaUirovsk ; and finally to proceed up the Usuri 
to Vladivostok, lliis general scheme was fixed upon in 
its broatl outlines in 1891, and definitely accepted, after 
the necessary Rieonnoitring exjilorations, in 1892. The 
building of the railway was iKigun at several ]ioiiits at 
once; it had, iiidetsl, lx?e,ii started before this tiim*, the 
fii’st stone of the line from Vladivostok to Grafskaya, on 
the Usuri, having Ixjcn laid on 3lHt May 1891. 

The several sections of tin; line as now built or planned, 
are as follows ; it will be sissii-' under (6) — that in its last 
jiortions the route had to be somewhat modified : (1) Chelya- 
binsk U) tho Ob (Krivoseliokovo village), 881 miles. On 
this stretch the liim crosses a fertile prairie vi;ry similar 
tho Winiii]x?g prairies in Canada, and well j)oj)ulat(‘d ; il 
croases the Tolxil, the Ishim, and tlie IrtysJi. (2) From 
the Ob to Irkutsk, 1137 miles. This part of the lim* 
crosses first a slightly higluir “rolling jirairii*-” (similar 
to the Calgary rolling prairuf of Canada), and at Aeliinsk 
enters tho still higher ])lains of (‘astern Siberia, crossing 
the low spurs of tlie mountain region of South Yeniseisk. 
Kxcavatious and high embankments had to be made on 
this last stretch, and several large rivers Tom, Yaya. Kiyji, 
Oka, Tchulyni, all very raj»id and lialde Hudd(‘iily to 
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inundate the surrounding country — had to ^ crossed, as I 
well as the Yenisei, near Krasnoyarsk. (3) From Irkutsk 
to Listvenichnaya, on Lake Baikal (41 miles), along the 
rocky valley of the Angara. (4) Itound the southern 
extremity of Lake Baikal. This section was not yet built i 
in 1902, nor could it bo built for some time, on account 
of the great difficulties offered by the high and craggy 
mountains (Khamar-daban), sloping precipitously towards 
the lake, and fiouriug into it hundreds of streams, each of 
which is a wild torrent at certain times of the year. 
Meanwhile two powerful ice-breakers carry the trains over 
thfi lake to tlici ^fysovaya station in Transbaikalia. 
(5) From Mysovaya to Tchita and Sryotonsk, on the 
Shilka, 687 miles. This line gradually ascends by way 
of the valleys of the Selenga and the Uda to the level of 
the plateau, and crossing the south-eastern bonier ridge 
of tills — Yablonovoi Khrobot — at an altitude of 3412 foot, 
roat^hes the Tchita river near its junction with the Ingoda. 
This last river is followed to its junction with the Shilka, 
and the Shilka down to Sryctensk. (6) For reasons 
indicated elsewhere (see Russia, Railway it was found 
inadvisable to continue the railroad along the Bhilka 
and the Amur to Khabarovsk, and negotiations with the 
Chinese Qovorninent for a trans-Mancliurian railway were 
successfully carried out. This line connects Kaidalovo, 
20 miles below Tchita, with Vladivostok, with a branch 
from Harbin, on the Bungari, to Dalny and Port Arthur. 
Those parts of it which run througli Russian territory (in 
Transbaikalia, from Kaidalovo to Nagadan — 216 miles; 
in the neighbourhood of Vladivostok, from Nikolsk to the 
Manchurian frontier — 72 miles) weni in 1902 in working 
order, and the trans- Manchurian line (1607 miles) was 
already opened for some traffic. However, parts of it 
were only in a preliminary state ; the crossing of the Great 
Khingan would l )0 gradually rendered less steep, and the 
bridge over the Bungari had still to bo completed. (7) A 
line was constructed from Vladivostok to the Amur l^fore 
it became known that the idea of following the latter 
jiart of the route originally laid down would have to 
be abandoned. This line, which has been in working | 
order since 1898, is 477 miles long, and proceeds first 
to Grafskaya, across the fertile and {)opulous South Usuri 
region, then down the right bank of the Usuri to Kliabar- 
f)vsk, acroas marshy and woody tracts, almost useless for 
purposes of cultivation. 

Returning westwards, it may be noticed that Chelya- 
binsk has boon connected with Ekaterinburg (150 miles); 
and that a branch line has lieen built to Tomsk (60 miles). 
Altogother the trans -Bilxsrian lino has been built very 
rapidly. In 1893, 256 miles of rail were laid down; in 
1894, 552 miles; in 1895, 832 miles; in 1896, 454 
miles; in 1897, 438 miles; in 1898, 478 miles; in 1899, 
490 miles; and in 1900, 288 miles, making a total for 
the eight years of 3788 miles. The total cost of the 3721 
miles already o|K)nod for traffic in the first months of 1901 
was 327,794,685 roubles, to which the estimated cost of the 
193 miles round Lake Baikal, that is, 37,618,900 roubles, 
has to be added. Various works have also be<m carried out 
along the Siberian rivers and at the port of Vladivostok 
in order to improve navigation, the total cost of which is 
estimated at 466,110,019 roubles. If the Perm-Kotlas 
railway and the feeding lines are taken into account, the 
whole enterprise had cost up to 1902 over 529,000,000 
roubles. 

Aitthoritikb. — ^T he best recent sources of information about the 
economical conditions in Siberia arc : Maierials for the Study 
(f the Meommie Conditiom of Wed Siberia^ 22 vols., St Peters- 
burg, 1889-98 ; these have been comlensed in a book, Peasant 
Land-Tenure and Husbandry in Tobolsk' a fid Tomsk, St Peters- 
burg 1894. Similar Afaieriais for the Altai region, published at 
St Petersburg by the Cabinet of the Emperor, and for Irkutsk 
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and Yeniseisk, 12 fasc., Irkutsk, 1889-93 ; Mtdmals of States 
Secretary Kuloinzm*B Commission for Transbaikalia, 16 vols., St 
Petersburg, 1898: these have been summed up in a book, 
Transbaikalia, by N. Bazumovk, St Petersburg, 1899. Other 
works deserving special mention are: Syebosuxvbiuy. The 
Yakuts, St Petersburg, 1896 . — Bubbk and Rittick. Usuri 
Region, — Yadrintseff. Siberia as a Gclom, New edition. 
1892. — Erholoff. Siberia as a Colony, 8ra edition, 1894. — 
Jaeilow. Bin Beitrag zwr Landunrthschefi in Siberen, Leipzig, 
1896 .— Srmevbkiy. OM-Mines Workers, 1899. — Eaufmann. 
SJ^tch of Peasant Husbandry in Siberia, Tomsk, 1894 ; rej^rinted 
In Siberia and the Great Trans - Siberia Railway, and in the 
Guide to the Siberian Railw^ published by the Ministry of 
Ways and Communications. The article ** Siberia,*' by several 
contributors, iu the Russian Eneydopasdic Dictionary, vol. xxixA. 
1900. A considerable number of monographs and general works 
relative to the history of Siberia (all in Russian) have also been 
published. A full bioliography, up to date, will be found in tlie 
above-mentioned article in the Russian Eneyelopcedic Dictionary, 
as also in Mezhov, Siberian Bibliography, 3 vols., St Petersburg, 
1891-92, and in the great work of A. PrriN, History qf Russian 
Ethnography, vol. iv. (p. a. K.) 

Sibongfaf a town on the east coast of the island of 
Oebii, Philippine Islands, in 10“ 00' 06" N. Agriculture 
is the princi|)al occupation of its inliabitants, rice and 
copra being the most important products. It has a health- 
ful, though hot, climate. The language is Cebii-Visayan. 
Population, 23,000. 

SlbpllFp a town of British India, in the Hooghly 
district of Bengal, situated in 22“ 34' N. and 88“ 16' 
E., on the right bank of the river Hooghly, op|)o«ite 
Fort William. It is a suburb of Howrah, with which 
town its statistics are included. It contains jute -mi Us, 
flour-mill, roi) 0 - works, brick -works, and other industrial 
establishments; the Government botanical garden (the Kew 
of India) ; and the engineering college, which has bt^en 
reorganized, with electrical and mining departments and 
a boarding-house. In 1896-97 there were in all 310 
students; and the total cost was Rs. 1,09,226, of which 
Rs. 96,481 was jjaid by Government. 

SibSAflfftri a town and district of British India, in 
the Brahmaputra Valley division of Assam. The town is 
situated on the Dikhu river, about 9 miles from the left 
bank of the Brahmaputra. Population (1881), 5868 ; 
(1891), 5249; municipal income (1897-98), R8.11,463; 
death-rate (1897), 42 “1 per thousand. The Government 
high school had 175 pupils in 1896-97, of whom 4 passed 
the Calcutta matriculation. 

Tho district of SiiiSAUAE has an area of 2855 square miles. 
Population (1881), 370,274 ; (1891), 457,274, showing an increase 
of 23 per cent., mainly due to the importation of tea coolies; average 
density, 160 persons per sauaro mile. Classified according to re- 
ligion in 1891, Hindus numbered 418,863; Mahommedans, 19,805; 
Oliristians, 1365, including 274 Europeans ; hill tribes, 16,243 ; 

others,’* 998. In 1901 the population was 598,642, showung an 
increase of 31 i)or cent. The land revenue is Rs. 13, 26, 839, the in- 
cidence of assessment being Rs.2: 10 :11 per acre ; number of }K>Hce, 
277; number of boys at school (1 896-97), 11, 222, beingSl *04 per cent, 
of the male population of school-going age, tho highest proportion 
ill the province ; death-rate (1897), 42*6 per thousand, ffibsagar 
is the chief centre of tea cultivation in the Brahmaputra valley, 
which was introduced by the Assam Company in 1852. In 1897 
there were 171 gardens, with 70,644 acres under tea, employing 
139,755 persons, of whom 44,193 had been imported under con- 
tract, and yielding 24,000,000 lb, or 891 lb per acre. There are 
3 timber mills, einplojdng 200 hands, and pTMUcing 125,000 tea- 
chests, of tho value of Rs: 1,00,000. A small State railway of 2 feet 
gauge runs from Jorhat to tho Brahmaputra, 27 miles long ; but 
the district will shortly be traversed throughout by the Assam- 
Bengol railway, now under construction. 

Sicily- — Sicily is an island separated from the Italian 
mainland by a strait which in its narrowest part (Strait of 
I Messina) is hardly two miles wide. The area and popula- 
tion of the several provinces are shown in the subjoined 
1 table ; — 
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Province. 

Area Ih 
Hquare 
Miles. 

Population, 

1681. 

Population, 

1901. 

Density per 
Square Mile, 
1901. 

Caltanissetta . 

1263 

286,379 

380,972 

262 

Catania . 

1917 

563,457 

711,923 

871 

Girgenti . 

1172 

312,487 

371,471 

817 

Messina . 

1246 

460,924 

548,898 

440 

Palermo . 

1948 

609,151 

785,016 

403 

^racusR . 

1442 

341,526 

427,429 

296 

Irapani . 

948 

283,977 

353,557 

873 

Total . 

9936 

2,927,901 

3,529,266 

355 


Agrieui- 
tun mad 
ugrtcui» 
turmt 
products. 


Thus between 1881 and 1901 the population increased 
at the rate of 20*5 i^er cent. The average density is 
extremely high for a country which lives almost ex- 
clusively from agriculture, and is much higher than the 
average for Italy in general, 293 per square mile. . 

Sicily, formerly called the granary of Italy, exported grain until 
the end of the 1 8th century. N ow, al though the island stul produces 
every year some 15 million bushels, the supply barely 
Bufhees for the consumption of a population of which 
bread is almost the exclusive diet. The falling-off in 
the oxfiortatioii of cereals is not a consequence of any 
decadence in Sicilian agriculture, but rather of the 
increase of {topulntion, which nearly doubled within 
the 19th centv.ry. Two types of agriculture prevail in Sicily— 
the extensive and the intensive. The former covers mainly 
the interior of the island and half the southern coast, while the 
latter is generally adopted on the eastern and northern coasts. 
Large holdings of at least 500 hectares (a hectare equals about 
2^ acres) are indispensable to the profitable pursuit of exten- 
sive agriculture. These holdings are usually called /etidi or 
lalifondL Their proprietors alternate the cultivation of wheat 
with that of barley and beans. During the years in which 
the soil is allowed to lie fallow, the grass and weeds which spring 
up serve as pasture for cattle, but the poverty of the pasture is such 
that at least two hectares are required for the maintenance of every 
animal. This poverty is due to the lack of rain, which, though 
attaining an annual av^ago of 74 centimetres (29 inches) at Palermo, 
reaches only 53 centimetres (21 inches) at Syracuse on the east 
coast, and 49 centimetres (about 19]| inches) at Caltanissetta, on the 
central hi^li plateau. The system of extensive cultivation proper 
to the latifondi gives an annual average gross return of about 200 
lire per hectare (i.'3, 48. 5d. per acre). 

Intensive agriculture in Sicily is limited to fniit trees and fruit- 
bearing plants, and is not combined with the culture of cereals and 
vegetables, as in central and parts of northern Italy. Originally 
the Sicilian system was perhaps duo to climatic difficulties, but 
now it is recognized in most cases to bo more rational than com- 
bined culture. Large extents of land along the coasts are therefore 
exclusively cultiva^d as vineyards, or os olive, orange, and lemon 
groves. Vineyards give an annual gross return of between £11 
and £13 ])er acre, and orange and lemon groves between £32 and 
£48 per acre. Vegetables are grown chiefly in the neighbour- 
hood of large cities. Almonds are freely cultivated, and they 
seem to be the only trees susceptible also of cultivation upon the 
laiif<mdi together with grain. A large export trade in almonds is 
carried on with north and central Europe. Hazel nuts are grown 
in woods at a level of more than 1200 feet above the sea. Those 
also are largely exported to central Kurope for use in the manu- 
facture of chocolate. The locust bean (used fur forage), figs, 
and peaches are widely grown, while in certain special zones the 
pistachio and the manna-ash yield rich returns. On the more 
barren soil the sumach shrub, the leaves of which are used for 
tanning, and the prickly pear grow freely. The latter fruit con- 
stitutes, with bread, the staple food of the ])OoreMt part of the rural 
population for several months in the year. The cultivation of 
cotton, which spread during the American War of Secession, is now 
rare, since it has not been able to withstand the competition of 
more favoured countries. All these branches of intensive cultiva- 
tion yield a higher gross return than that ^the extensive system. 
Along the coast landed property is as a renKroken up into small 
holdings, usually cnltivatea by their owners. 

Climatic conditions prevent cattle-raising in Sicily from being as 
prosperons an undertaking as in central Italy. The total number 
of bullocks in the island is calculated to be less than 200,000 ; and 
although the ratio of consumption of meat is low in proportion to 
the population, some of the cattle for slaughter have to m imported. 
Sheep and goats, which subsist more easily on scanty pastnrara, 
are relatively more numerous, the total number being calcnlatedat 

700,000. Yet the wool harvest is scarce, and the production of 
butter a negligible quantity, though there is abundance of the 
principal prrauct of Sicilian pasture lands, cheese of various kinds. 


for which then is a lively local demand. The Sicilian race of 
horses would be good, but that it is not prolilic, and has degener- 
ated in consequence of insufficient nourisnmont and overwork. A 
lietter breed of horses is being obtained by more careful selection, 
and by crossing with Arab and English Btallioiis imported by the 
Government. Donkeys and mules of various breeds are good, and 
would be better were they not so often weakened by heavy work 
before attaining full maturity. 

The absence of forests, which cover hardly 3 per cent, of the 
total area of the island, constitutes a serious olistacle to the pro- 
si^rity of Sicilian pastoral and agrarian undertakings. Ponsis. 
tIio few remaining forests are almost all grouped 
around Etna and upon the high zone of the Madonian Mountains, 
a range w'hich rises 40 miles west of Palermo, running parallel to 
the northern coast almost as far as Messina, and of which many 
peaks reach nearly 6000 foci above the sea. 

In that part of the island whicli is cultivated intensively some 
four and a half million hectolitres of wine are annually produoed. 
Had not the phylloxera devastated the vineyards during the last 
decade of the 19th centuiy, the protluction would bo consider- 
ably higher. Tliree hundred and fifty tliousaiid hectolitres of 
olive oil and 2500 million oranges and lemons are also produced, 
besides the other minor products above referred to. The zone of 
tlie kdifondi^ or extensive culture, yields, besides wheat, nearly 

8.000. 000 hectolitres of barley and beans every year. 

The most important Sic.illan mineral is undoubtedly sulphur, 
which is mined principally in the provinces of ('altaiiisselta and 
Qirgcnti, and in minor <iuantitics in those of Palermo Minium 
and Catania. Up to 1890 the sulphur industry was in 
a state of crisis due to the competition of pyrites, to the subdivision 
of the mines, to antiquated methods, and to a scries of other causes 
which occasioned violent oscillations in and a continual reduction 
of prices. The formation of the Anglo- Italian sulphur syndicaK*- 
arrested the downwanl tendency of prices and increased the output 
of sulphur, BO that the amount exported in 1899 was 4,240,183 
quintals, worth 43,461,876 lire (£1,738,475), whereas some years 
previously the value of sulphur exported had hardly been 20,000,000 
lire (£800,000). Now iiine.tec*ii-twentieth8 of the sulphur consumed 
in the world is drawn from Sicilian mines, while s6me 50,000 
persons are employed in the extraction, niiinufacture, transport, 
and trade in the mineral. 

Another Sicilian mineral industry is that of common salt and 
rock-salt. The former is distilled from sea-water near 'I'rapani, and 
the latter obtained in smaller quantities from mines. The two 
branches of the industry yield about 180,000 tons per annum, worth 

2.000. 000 lire (£80,000). About lialf this quantity is ex|)orted, 
principally to Norway. Besides salt, the asphalt mining industry 
may be mentioned. Its centre is the province of Syracuse. The 
value of the aunual output is about 1,000,000 lire (£40,000). 

Deep-sea fisheries give employmcut to some twenty thousand 
Sicilians, who exercise their calling not only off the coasts of their 
island, but along the north African shore, from Morocco ju ^ 
toTriipoli. In 1894 (the last year for which accurate 
statistics have been issued) 350 fishing smacks were in active 
service, giving a catch of 2480 tons of fislt. Approximately, the 
value of tho annual catch may be reckoned at from 15 to 20 million 
lire (£600,000 to £800,000). 

The majority of the scanty Siidlian industries are directly 
connected with various branches of agriculture. Such, for in- 
stance, is the preparation of the elements of citric aci<l, 
which is manufactured at an establishment at Messina. 

Older and more flourishing is the Marsala industry. Marsala 
wine is a product of the western vineyards situated slightly above 
sea level. In 1899 more than 38,000 hectolitres were exported to 
the value of more tliau 3,000,000 lire (£120,000). The quantity 
consumed in Italy is far greater than that exported. 

Another flourishing Sutiliaii industry carried on by a largo 
number of small houses is that of preserving vegetables in tins. 
Artichokes and toms to sauce are the principal of these products, 
of which several dozen million tins are annually exported from 
Sicily to the Italian mainland, to Germany, and to South America. 
Manufactories of furniture, carriages, gloves, and leather exist in large 
number in the island. Tlioy are, as a rule, small in extent, and are 
managed by the owners with the help of five, ten, or at most twenty 
workmen. Within tho last decade several glass works hove been 
established at Talemio, a match factory at Caltanissetta, a cotton 
dyeing works at Messina, and a large metal foundry at Palermo. 
I^rge shipbuilding yards and a yard for the construction of trams 
and railway carriagt^s are now being laid out in tho latter city. 

Naturally Sicilian trade is almost all sea-borne. The ports of 
Palermo and Messina register a gross traffic of over three million 
tons annually. Prior to 1860 there was not a single ^ 

kilometre of railway in Sicily. The total length of 
Sicilian railways is now 1000 miles. Their conatnicthm 
was rendered very costly by the monntainous character 
of the island. Traffic returns on the whole arc not high, but are 
steadily increasing. 

B. VIII. —78 
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Liko all lottthern Italy, Sicily in 1860 was poor, no^ithstanding 
the poBseaeion of notable reserves of monetary capiUl. On the 
- completion of Italian unity part of this pecuniary 

4 capital was absorbed by the suduon increase of taxation, 

Mef/eo- ^ greater part was employed by private 

individuals in the purchase of lands formerly belonging 
to the suppressed religious corporations. These lands 
?hit nnir^a- covered aoout one-lifth of the surface of the island. 

Both the revenue acquired by taxation and the pro- 
* ceeds of the land sales were almost entirely spent by the 

State in northern Italy, where the new Government, for adminis- 
trative and military reasons, had been obliged to establish its prin- 
ciiial organizations, and consequently its groat centres of economic 
consumption. It was therefore necessary to meet from scanty 
local revenues the continually -increasing expenditure necessary 
for public instruction, ways of communication, hygienic improve- 
ments, and, generally, for introducing modem European civilization 
among a people who until then had lived |[>enurlously, ignorant of 
many needs, consuming little, and resembling in many re8{)octs an 
Oriental population. Thus it is easy to understand that while 
in some respects the island has made rapid progress and the large 
cities have been beautified and developed, in other respects it 
remains in a backward state, many communes of the UUifondi zone 
being still in the moral and material conditions of a century ago. 
As a general rule, trade and the increase of production have not 
kept i>ace with the development of the ways of communication. 

The poverty of the Sicilian population is accentuated by the 
unequal distribution of wealth among the different classes of 
society. A small but comparatively wemthy class — composed prin- 
cipally of the owners of latifondi^ who are not invariably descended 
from the barons of former times — resides habitually in the large 
cities of the island, or oven at Naples, Rome, or Paris. Yet even if 
all the wealthy landowners resided on their estates, their number 
would not bo sufficient to enable them to play in local public life a 
part corresponding to that of the English gentry. On the other 
nand, the class which would elsewhere be called the middle class 
is in Sicily extremely poor. The origin of most of the abuses 
which vitiate Sicilian political life, and of the frequent scandals 
in tlie reproaontativo local administrations, is to be found in the 
straitened condition of the Sicilian middle classes. The artisan 
class in the cities is not appreciably jioorer than in other parts 
of Italy. The condition of the peasant in the zone of intensive 
culture is also bearable, many of the peasants being themselves 
small proprietors. The peasants of tne Uxtifomdi zone, on the 
contrary, are us a rule ]K>VGrty-stricken. 

Emigration, which might improve the condition of the agricul- 
tural proletariat, only attained serious proportions within the 
. . ^ last decade of the 19th century. In 1897 the perma- 

nont emigation from the island was 15,994, in 1898, 
21,320, and in 1899, 24,604. 

The moral and iiitelloetual dofocts of Sicilian 8ooie..y are in part 
results of the economic diflie.ultios above described, and in part the 
Public la» customs introduced or maintainea during 

mtruotiun period of Sicilian isolation from the rest of 

Europe. When, in 1860, Sicily was incorporated in 
the Italian kiugiioiti, hardly a tenth of the ])opulation could road 
and write. Upon the completion of unity, elementary schools were 
founded everywhere ; but, tiiough education was free, the indigence 
of the peasants in some regions prevented them from taking full 
advantage of the opportunities ofTerod. Thus, even now, nearly 
60 per cent, of the Sicilian conscripts come up for military service 
unable cither to n)ad or to write. Secondary and sui^erior educa- 
tion is much more diffused, and Sicily perhaps furnishes more 
students to the Iyc4es and universities in proportion to |)opulation 
than any part of Italy. 

Brigandage of the classical typo has almost disappeared from 
Italy. The true brigamls number hardly more tlian a dozen, and 
- haunt only the most remote and most inaccessible 
mudMuttlm Criminal statistics, though slowly dimiti- 

* ishing, are still high — murders, which are the most 
freouent crimes, having been 27 per 100,000 inhabitants in 1897-98. 
Violent assaults with infliction of serious wounds are also frequent. 
While explicable in part by the violent temperament of the 
Sicilians and in part uy the insufficiency and incapacity of the 
police, this readiness to commit bloodshed is still more attribu- 
table to the influence of the Maffia. The Maffia is not, as is 
generally believed, one vast society of criminals, but is rather a 
sentiment akin to arrogance which imposes a 8])eoial line of 
conduct upon persons affected by it. In substance the maffioso 
considers it dishonourable to have recourse to lawful authority 
to obtain redress for a wrong or a orime committed against him. 
He therefore hides the identity of the offender from the police, 
reserving vengeance to himself or to his friends and dependants. 
This sentiment, still widely diflhsed among the lower classes of 
many districts and not entirely unknown to the upper classes, 
renders difficult legal proof of culpability for acts of violence, and 
multiplies sanguinary private reprisals. 


The nature of Sicilian moral sentiment explains the elevated 
standard of family life, the small number of illegitimate births, the 
respect for women even among the lowest classes (the /„i|» 
assertions of superficial observers notwithstanding), the * 
acrupulouB fidmity with which a Sicilian workman executes his 
task, and the discipline and bravery of Sicilian soldiers and sailors 
— attributable to their personal devotion towards their officers. 
If to those qualities be added an almost universal industiy, a 
certain spirit of dignity, order and thrift In all cla<^, and, finally, 

kno^n in the island), it v^/^be seen that elements exist by moans 
of which Sicily may in time become a prosperous and morally 
elevated country when Italy, which has already passed through the 
laborious perioa which followed her national unification, shall have 
completed that work of economic and moral restoration which 
may already be considered as wall begun. (g. Mo.) 

SIdgWicIC Hon^ (1838-1900), English philo- 
sopher, born at Skipton, in Yorkshire, on 31st May 1838, 
was educated at Rugby and Cambridge, where his career 
was a brilliant one. In 1859 he was senior classic, 33rd 
wrangler, and Chancellor’s medallist. In the same year he 
was elected to a fellowship at Trinity, and soon afterwards 
apiK)intod to a classical lectureship there. This }>ost lie 
held for ten years, but in 1869 exchanged his ]ccturcshi}> 
for one in moral philosophy, a subject to which ho had lieen 
turning his attention more and more. In the same year 
he resigned his fellowship on conscientious grounds, when 
the question of the alndition of religious tests for fellow- 
shijis was being pressed, a reform actually carried two 
years later. In 1874 Sidgwick published his Method 
of Ethics^ which first won him a reputation outside his 
univensity. In 1875 he was appointed prmlector on 
moral and [lolitical j)hilo8ophy at Trinity, in 1883 he 
was elected Knightbridge professor of moral ])hilo8ophy, 
and in 1885 his college once more elected him to a fellow- 
ship. In 1883 he published the Principles of Political 
Economy) in 1885 the Scope and Method of Economic 
Science; in 1886 Outlines of the History of Ethics, 
enlarged from the article “ Ethics ” in the Encyclopaedia 
Britannica; and in 1891 the Elements of Politics, in- 
tended to supply the want of an adeijuate treatise on 
the subject by starting from the old lines of Bcntham 
and Mill. Besides his lecturing and literary labours, 
Bidgwick took an active ])art in the business of the 
university, and in many forms of social and philanthropic 
work. He was a member of the General Board of Studies 
from its foundation in 1882 till 1899 ; ho was also a 
niembor of the Council of the Senate of the Indian Civil 
Service Board aiid the Local Examinations and Lectures 
Syndicate, and chairman of the Special Board for Moral 
Science. He was one of the founders of the Society for 
Psychical Research and of the Metaphysical Society. 
None of his work is iiK>ro closely identified with his name 
than the ]>art ho took in promoting the higher education 
of women. Ho helped to start the higher local examina- 
tions for women, and the lectures held at Cambridge in 
preparation for these. It was at his suggestion and with 
his help that Miss Clough opened a house of residence 
for students ; and when this h^ developed into Newnham 
College, and in 1880 the North Hall was added, Mr 
Sidgwick, who had in 1876 married Miss Eleanor Mildn.*d 
Balfour, went with his wife to live there for two years. 
After Miss Clough’s death in 1892, Mrs Sidgwick became 
liriiicipal of the college, and she and her husband resided 
there for the rest of his life. During this whole period 
Professor Sidgwick took the deepest interest in the welfare 
of the college. Early in 1900 he was forced by ill-health 
to resign his professorship, and he died in August of the 
same year. (See Ethics.) (a. z.) 

Sldmouth, a watering-place and market town 
in the Honiton parliamentary division of Devonshire^ 
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England, pleasantly situated at the mouth of the Bid, 
15 miles by rail east by south of Exeter. The harbour 
is inaccessible for vessels over 200 tons. The church 
of St Nicholas contains a window, presented by Queen 
Victoria, 1866, in memory of the duke of Kent, wlio died 
here. There is a Homan Catholic convent, and public 
edifices are the market buildings, a Masonic hall, a 
volunteer drill - hall, public baths, a promenade sea- 
wall, and a cottage hospital. Area of imrish (an urban 
district) prior to extension in 1899, 1563 acres. Popula- 
tion (1891X 3758; (1901), 4201. 

Sidnoy^ a city of Ohio, U.S.A., caiiital of Shelby 
county. It IS on the river Miami, the Miami and Erie 
canal, and the Cleveland, Cincinnati, Chicago, and Bt 
Louis and the Cincinnati, Hamilton, and Dayton railways, 
in the western part of the state. Population (1890), 
4850; (1900), 5688, of whom 282 were foreign-born and 
108 negroes. 

SidOn (now Saldd)f a small town on the Syrian coast 
between Beirfit and Siir (Tyre). The ix^ijulation is 1 1,000 
(Moslems 8000, Christians 2500, Jews 500). The exiK)rta 
comprise olive oil and fruit, especially oranges and lemons. 
In 1887 tomb cliambers were discovered close to the town, 
which contained several fine Crock and Phoenician sarco- 
phagi, including the “ Alexander ” sarcopliagus, a unique 
work of art in the form of a Greek temple, and the sarco- 
phagus of Tabnitli, king of Sidon. These sarcophagi are 
now in the ImiKTial Museum at Constantinople, liemains 
have been found of a building which a|q)arontly belongs 
to the Persian period. 

8i0dlCO (Hussian, Si/edletg)^ a government of Russia 
in the east of Poland, with an area of 5535 stpiare miles 
and a population which was 630,240 in 1881 and 
775,316 (census jxipulation, domiciled only) in 1897, 
when there Vere 382,896 women and the urban jiopula- 
tion numbered 110,995. The inhabitants are chiefiy 
Little Hussiiins (43 jxjr cent.), Poles (40 j)cr cent.), Jews 
(15 per cent.), and Germans. The government is divided 
into nine districts, the chief towns of which are the 
capital, Biedlce (23,714 inhabitants), Biata (13,123), 
Konstantinow (1840), Garwolin (5554), Lukow (8317), 
Radzyn(5718), Sokotow (7246), W 9 grow (8679), Wtodawa 
(6758). The main occupation is still agriculture ; 1 ,035,300 
acres wore under crops in 1900, and the average yield 
in 1895-99 was: rye 3,086,000 cwt., wheat 730,000 ewt, 
oats 1,485,600 cwt., barley 436,500 cwt. — all cercids, 
6,198,000 cwt.; also {jotatoes, 10,280,000 cwt., they being 
largely grown for distilleries. The area under forests in 
1898 was 97,300 acres. Cattle-breeding is second in 
importance only to agriculture; in 1897 there were 84,250 
horses, 323,240 horned cattle, 341,640 sheep, and 165,450 
pigs. Manufactures and trade are insignificant 

SlO^burffp a town of Prussia, in the Rhine province, 
on the river Bieg, 16 miles by rail south-east of Cologne. It 
has a royal projectile factory, calico-printing mills, lignite 
mines, stone quarries, and tobacco factories. The parish 
church, dating from the 13th century, possesses several 
richly-decorated reliquaries of the 12th to 15th centuries. 
A former Benedictine abbey, founded in 1066, is now used 
as a prison. Population (1885), 7514 ; (1900), 14,164. 

a town of Prussia^ province of Westphalia, 63 
miles by rail east of Cologne. It is the centre of the iron- 
mining, iron-smelting, and tanning industries of southern 
Westphalia. In the town are two castles of the former 
princes and counts of Nassau-Biegen, and an equestrian 
statue of the Emperor William I. Population (1885), 
16,676; (1900), 22,111. 


Siemens^ Ernst Werner von (I8I6-I802), 

Gorman electrician, was born on the 13th December 1816 
at Lenthe, in Hanover. After attending the gymnasium 
at Liibeck, he entered the Prussian army as a volunteer, 
and for three years was a pupil in the Military Academy 
at Berlin. In 1838 he received a commission as lieutenant 
in the artillery, and six years later he >vas a]qK)inted to 
the responsible })ost of suijerinteudeiit of the artillery 
worksho^js. In 1848 he had the task of protecting the 
)iort of Kiel against the Danish ficet, and as commandant 
of Friedrichsort built the fortifications for the defence of 
Eckemfordo harbour. In the same year ho w^us entrusted 
with the laying of the first telegra])li line in Germany, 
that between Berlin and Fraiikfort-on-Main, and with that 
w^ork his military career came to an end. Thenceforward 
he devoted his energies to further ing the intcre.sts of the 
newly-founded fiim of Biemens and Halske, which under 
his guidance became one of the most im{)ortant electrical 
undertakings in the world, witli branches in difierent 
countries that gave it an international infiueiice ; in the 
London house he was associated with Sir Charles Biemens, 
one of his younger brothers. Altliough lie had a decided 
predilection for xmre research, his scientific work was 
naturally determined to a large extent by the demands 
of his business, and, as lie said when he was admitted 
to the Berlin Academy of Sciences in 1874, the filling 
iqi of scientific voiils i>resented itself to him as a technical 
necessity. Considering that his entrance into commercial 
life was almost synchronous with the introduction of 
electric telegraphy into Germany, it is not surjirising 
that many of his inventions and dis(*ovcries relate to 
telegraphic aj^jaratus. In 1847, when he was a member 
of the committee appointed to consider the adoption of 
the electric telograjih by the Government, he suggested the 
use of gutta-jiercha as a niakTial for insulating metallic 
conductors. Then he investigated the electrostatic charges 
of telegrajih conductors and their laws, and established 
methods for testing underground and submarine cables 
and for locating faults in their insulation; further, he 
carried out observations and ex)x$rimcnts on electrostatic 
induction and the retardation it produced in the sjieed 
of the current. Ho also devised ap^mratus for duplex 
and dii>lex telegrajiliy, and automatic recorders. In a 
Humewhat less sxiocialized sjihere, he was an early advocate 
of tlie desirability of establishing some easily rejiroducible 
basis for the measuroment of electrical resistance, and 
suggested that the unit shouhl be taken as the resistance 
of a column of pure mercury one metre high and one 
square milliinetre in cross-section, at a tonipcrature 
0“ C. Another task to wliich lie devoted much time w as 
tlie construction of a selenium jihotometer, depending on 
the ijrojierty possessed by that substance of changing its 
electrical resistance according to the intensity of the light 
falling ujK)!! it. Ho also claimed to have been, in 1866, 
the discoverer of the jirincixde of self-excitation in dynamo- 
electric machines, in which the residual magnetism of 
the iron of the electro-magnets is utilized for excitation, 
without the aid of permanent steel magnets or of a separate 
exciting current. In another branch of ucionco he wrote 
several papers on moUiorological subjects, discussing aiiiung 
other things tlie causation of the winds and the forces 
which produce, maintain, and retard the motions of the 
air. In 1866 he devoted half a million marks to the 
foundation of an imperial institute of technology and 
physics, and in 1888 ho was ennobled. He died at 
Berlin on the 6th of December 1892. His scientific 
memoirs and addresses wore collected and published in 
an English translation in 1892, and three years later 
a second volume a]>| reared containing his technical 
papers. (h. m. ».) 
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SlemraA. or Siemrap, one of the south-eastern 
provinces of Biam, situated at the north end of the Tal6 
Sap, the lake of Cambodia. The total population can- 
not exceed 10,000, and consists mostly of Cambodians 
and descendants of former Siamese garrisons, who have 
adopted that language. Agriculture and fishing are the 
chief pursuits of the people. The trade is very small ; the 
sandy soil pi*oduces a red-grained rice which has not a good 
reputation for quality. Close by the chief town— a mere 
village of sr)mc 2000 inhabitants — there are the remains 
of the old brick kampeng, or fort, erected by Praya Bodin 
after the capture of this province from the Cambodians in 
the 18th century. But Siemrat is best known for the 
great ruins of Angkor, or Nakawn, Wat, which stand a 
mile or two to the northward buried in dense forest, an 
unending source of awe and mystery to the native and 
of admiration to the European visitor. These, with the 
extensive remains of Nakawn Luang, the old city close 
by, form remarkable relics of the architectural genius of 
the Khmer race, which between the 8th and 12th centuries 
had spread itself from the sea to Korat and the Me Kong. 

Authobitirs. — ^Thomson. Straita of Malacca^ Lido- Chinas and 
China; Antiquities of Cambodia. — Garnikh. Voyaffe d* Explora- 
tion en Indo-Chine. — Hbkui Mouhot. Travels in Indo-China , — 
CuuzoN, Lord. Qeotjr. Journal, vol. ii. No. 3. — Mouitisohr, Dr. 
** Times" LeMers from Indo-China, 1896. — H. Wauuinotoi^ 
Smyth. Five Years in Hiam . — ®tiknnr Aymonier. Le 
Gamboge, Paris, 1900. 

Siena, a town and archiepiscopal see of Italy, Tuscany, 
capital of the province of Hiena, 61 miles by rail south ot 
Florence. The Victor Emmanuel hall in the town hall, 
adonied by frescoes by the Sienese artists Aldi, Cassioli, and 
Macc^iri, was opened in 1891. In 1882 some frescoes by 
Pinturicchio were discovered in an apartment of the palace 
which was built for Pandolfo Petrucci in 1508. The church 
of San Francesco was finally restored in 1885-92. The 
university was attended by 2.31 students in 1898, and there 
were 31 professors. Siena is a place of some industrial 
activity, and possesses a school of the industrial arts and 
sciences. Population (1881), 23,445; (1901), 28,678. 

SIttrOp a town of Spain, in the province of Oviedo, to 
the south of Qijon, on the river Nora, and on the Laviana- 
Gijon and Leon-Gijon railways. It is in the centre of a 
fertile agricultural district, in which live stock is exten- 
sively roared. There are coal mines in the neighbourhood, 
and the local industries include tanning and manufactures of 
soap, coarse linen, and cloths. Population (1897), 22,456. 

Sierra Laone, a British colony on the west coast 
of Africa. Sierra Leone proi)er consists of a jKUiinsula, 
altout 26 miles in length to Capo Shilling, by about 12 
in breadth, with an area of about 300 square miles. 
The colony, as distinct from the protectorate, now takes 
in the entire seaboard southwards to the Mano river, 
which forms the Liberian boundary, including Sherbro 
Island, Banana, Turtle, Plantain, and other minor islands * 
also Turner’s i)eninsula, a narrow strip of land from 
Bahol, Shea Bar, extending in a south -etist direction 
about 60 miles to the Kase Lake and lying between the 
Bum Kittam river and the North Atlantic — thence the 
coast is continued to the ports of Sulima and Mano Salija, 
Garinga, about 8 miles up tlio Mano river, being the extreme 
limit of the colony proper. Northwards, the Isles de Los, 
Yellaboi, Kortimo, and Leopard Islands, and other small 
islets are also included. There is no further room for 
extension, the whole being hemmed in— one-third by the 
North Atlantic, one -third by French territory, and the 
remaining one-third by Liberia. 

In 1896 the entire area beyond the colony proper, containing 
about 30,000 square miles, now described as the protectorate, was 


proclaimed as such, and was divided into five sections or districts, 
each under a European commissioner, namely, Ronietta, Karene, 
Bandajuina, Panguma, and Koinadugu. The protectorate extends 
on the northern coast-side of the colony to Kiragbo, between the 
Great Searcies river and the Mellacouri river, and then followa 
the defined Anglo-French and Anglo-Liberian delimitations. Upon 
first acquaintance it is difficult to realize that a country presentmg 
such naturally beautiful surroundings can have a climate which in 
so deadly to the European. Gambia was administratively sqiarated 
from Sierra Leone in 1888, so that Sierra Leone now stands alono 
as a distinct government. After 1875 a complete transformation 
took place in the geographical disposition of the British sphere 
of influence, in the delunitation of British territory by the various 
boundary commissions, and in the introduction of a governmental 
interior policy which has led to the protectorate being proclaimed, 
with a i>opulation estimated at about 1,000,000. 

FrcotoRU, the capital, which has a reputed jwpulation of about 
30,000 inhabitants, mostly negroes, has come into greater promi- 
nence from its having been made a coaling station of ^ 
the Imperial Government, the natural open roadstead, 

6 miles from the Oaj^, being capable of receiving the largest sliipa 
of war, and is the finest and safest harbour on the w'est coast of 
Africa. Freetown is the headquarters of His Majesty’s military 
forces on this coast, the Imrractcs Ixiing at Tower Hill, Kortriglit 
Hill, Mount Oriel, and Wilbcrforce. The fomes consist of a 
battalion of the West India regiment, detachments of Royal 
Engineers and Royal Artillery, and in 1898 was raised the West 
African regiment from lo(‘.al native tril>es, commanded by Imperial 
European officers. For the ]>rotectorate there are the frontier 
police, a native colonial forcic numbering 600, under European 
military oflicers ; and for the colony proper there are the Sierra 
Leone |)olice, al>out 270 strong, under a European sujierintendeiit 
and ins{MK‘tor, for the performance of civil duties. There lias been 
cable communication from Fi-eetown to all parts of the world since 
1886, and sea communication is weekly by mail steamers from 
Liverpool, supplemented by frequent steamers from Hamburg. 
A Government light railway was begun at Freetown in 1897, and 
the first section, costing £150,000, as far as Songo Town, a distance 
of 30 miles, was o|)enca for traffic early in 1899 ; it }>asses through 
the villages of Kissi, Wellington, Hastings, Waterloo, and Newton, 
the journey occupying 3 hours 20 minutes. The railway lias been 
continued across the Ribbi river to Moyamba, 45 miles ; and it is 
contemplated to advance a considerable way into the interior, where 
the heavier natural productions will be met with, which should 
yield a revenue for the maintenance of the lino. 

Commercially, Freetown is a great trading centre and dejK)! for 
supidying the rivers ; it produces nothing in the way of ox|>orts ; 
the villages around cultivate ginger, coffee, fruits, vegetables, 
cossada, and Indian corn, and raise poultry, all of which artichis 
find a ready market in the capital. The exi»r>rts comx>rise palm 
oil, lalm kernels, kola nuts, popjibrs, benni seed, all from the 
Sherbro district and the xirotectorate, which also pnkluco rice. 

Freetown is noted for the abundance and excellence of its water, 
which comes down from the hills ; but the sanitation of the town calla 
for great improvement, and the lighting remains surprisingly behind 
the timo^ kerosene lamfM) being still in use in the streets. Horses 
do not live, consequently all wheeled traffic is drawn by manual 
labour — ^liammocks and sedan-chairs are the customary means of 
locomotion. The principal buildings in tlie town are the cathedral, 
the Wilberforce Hall, the fruit market, the railway station, tlio 
model school, the courts of justice, the {)Ost office, the hospital, 
the Government buildings, and the gaol. Outside the town are 
the Princess Christian Hospital, Bishop’s Court, Fitra Bay College, 
and the railway de{)ot at ClinostowTi. 

According to the census returns of 1891, the whole stmtiBtlew 
population in the colony ]>ro{)er, i.s., at jdaces indicated pfsiorrm 
m the following table, w^as : — Looao, 



White. 

Coloured 

Population. 

Total. 


1 

Females. 

Males. 

Females. 

Males. 

Females. 

Freetown Pistrict : 

Bt Qeoige’s Parish . 

Eastom Division 

Mountain Division 

Western District . 

Eastern District 

Sherbro .... 

The Isles de Los 

Kaikonkl .... 
Fsetories <Govt) in 8.L. River 

Tftjifi ^ ^ , 

Sulinui Sub-District . 

i 

169 

“2 

"1 

19 

30 

’2 

i 

10,142 

2,100 

8,062 

2,870 

0,494 

7,824 

814 

71 

26 

080 

ia092 

2,113 

2,994 

2,606 

6,186 

6,164 

761 

19 

9 

860 

16,311 

2,100 

8,084 

2,876 

6,496 

7,848 

814 

71 

26 

680 

13,722 

2,118 

2,996 

2,666 

6,186 

6,166 

764 

19 

9 

860 



38 

89,609 

34,866 

89,800 

84,800 
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The total population was thus 74,699. The white population, 
owing to tne influx of numerous military ofliecra, officials for 
the protectorate, and extended mercantile operations, has greatly 
incroEued. The dangers of the climate on the coast from midaria 
and fever remain unabated, and the colony justly retains its evil 
reputation : 40 or 50 miles inland, the country is much healthier, 
and is tolerable for £uro}>eans; but the isolateil life they arc 
oomfielled to lead, surrounded by savagery, is jtrejudicial to any 
leuj^hened residence. 

The rainfall of Sierra Leone, according to the colonial hosintal 
observations at Freetown for three years, was as follows 1896, 
203 inches ; 1897, 164 inches ; 1899, 144 implies. The months of 
January, February, and March are practically rainless near tlie 
coast ; desultory showers cn^cur in April to the early part of May ; 
towards the end of tliat month the wet season sets in, and con- 
tinues until the end of October. With November the rain is again 
desultory, gradually ceasing with Derjcmber. Toniadoivi open and 
close the seasons, which is* considered the unhcalthiest lime, the 
liest time being the middle of the mins or *Mrics." The 
Harmattan wind, known as ** the smokes,” comes in with December, 
and lasts from two to throe months — generally daily, from early 
morning to noon. This is a north-cast dry and desiccating wimf, 
making the atmosphere cool and invigorating, though treacherous 
to the newcomer. 

The following figures show the value of the princii^al exports for 
the four years enumerati^rl : — 
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1896 . 

12,677 

38,a52 

14,146 

13,641 

151,846 

17, .546 

79,196 

12,2fj« 

1897 . 

7, .556 

46,552 

13,606 

6,080 1 

129,910 

0,149 

79,787 

13,142 

1898 . 

5,260 

49,670 

11,935 

602 

112,063 

3,465 

62,504 

9,058 

1900 . 

L — - . 

4,559 

79,218 

6,23.3 

501 

171,774 

7,436 

25,740 

0,953 


From these figures it will be seen that there was a falling off in every- 
thing exco])t kola nuts, which, however, are chiefly exported to 
i famhia and to Senegal, and in palm kernels ; the cultivation 
of ground nuts, which was formerly one of the large exports, has 
been superseded by exports from India. On their extinction rubber 
was discovered, and has continued to be worked, most of it (coming 
from the nortlicm side. The vine is plentiful in Up|)er Mcndi, but 
as yet the Mendis have not given it much attention. 

Before the rising of the natives in 1898, the whole country 
had been in a particularly tranquil state since 1890, when the 
Government adopted a firm and greatly extended 
ntMtory* policy for the interior, it having been obvious for 
some time previously that the internecine wars which devastated 
and deiKipulated large areas, and were of constant recurrence, 
greatly hindered the prosperity of the colony. Travelling com- 
inissionei's were appointed to ex]dorc the hinterland, and to enter 
into friendly tmaties with the jmramount chiefs ; and the frontier 
])olicc were organized. The abolition of slavery followed ; and with 
the introduction of the Protectorate Ordinance in 1897, a house tax 
of .5a. each was inqiosed, to come into operation in the three first- 
named districts on the 1st January 1898. Chief Bai Burch, in the 
Timini country, broke out into open war, necessitating a militaiy 
punitive expedition, lie was at length captured, and deported. 
In April 1898 the Mendi tribes rose, and massacred several 
American missionaries at Rotifunk and Taiama, some native 
officials in the Imperri district, and a large number of police 
throughout the country. SiKJcdy retribution followed, which 
effectually put down the revolt. A Royal Commission was 
appointed to inquire into the disturbances, whicdi resulted in a 
continuance of the house tax. The disturbances would a]>fH3ar 
to have arisen from a desire on the part of the ]>aramount chiefs 
(who arranged and disseminated a ]>owerful fetich swear,” called 
*'Poro,” to compel the people to join) to cast themselves oflf from 
Brituh rule, owing to the abolition of the slave trade and a longing 
to revert to their old heathenish customs and practices. 

The principal port for the shipping of the largest item of export 
— pidm kernels — is Sherbro, lying al^ut 90 miles to the south-east 
of Sierra Leone. Bonthe is the seat of government, situated upon 
Sherbro Island. 

The channel for ocean steamers has been buoyed by the 
Government at considerable expense. Sherbro is now producing 
^ a revenue of over £30,000 a year. The total quantity 

Comm9rc§. i^grjjels shipped in 1899-1901 from Sherbro avera^ 
about 13,456 tons a year. The oil palms, from which the nuts are 
gathered twice a year, extend all over Sherbro and its hinterland, 
the Mendi country, and are practically unlimited, the production 
being entirely Nature^s work, as the natives never plant them. 

Sherbro and Mendi jiroduce large quantities of kola nuts and 
rice, and, in snuiller quantities, benni seed, pepper, piassava, and 
rubber. Gotten for limal consumption is extensively grown. It is 


from the Sherbro side of the colony that the heavy natural 
productions are obtained and exported ; but there is nmeli s<',o(>e fur 
far OToater export, when the great barrier to the development of 
the hinterland — the overland transport difficulty— shall have been 
overcome ; at present all inland produe.e is brought down, in ][mlni- 
leaf hampers upon the backs of native carriers, to some riverside 
trading factory, whence it is conveyed in canoes and lighters to the 
i»ort of Sherbro for shipment to the ocean steamers, the anchorages 
being off the Bonthe chanuol and off York Island. 

»So far as salt water extends, the banks of the waterways are 
covered by mangrove trees, the haunts of crocodiles, but with 
fresh 'water the vegetation heeumes mixed and of the usual tropical 
descriptions. The system of barter still prevails, though it is 
not so universal as formerly; the stationing of Imperial troojw 
and colonial }iolice in the prottH>ioratc is causing a great deal of 
British coin to be. circulated, which is much appreciated by the 
nativcK. The eountry general I v is ]»lentifully watered, many }ilaces 
which in the “ dries are men? streams and rivulets, to bo step])ed 
over, liccome in the rains so swollen as to bo un fordable ; heuee the 
difficulty of interior travelling during tliu wet season. 

The total 8hi]>piug entered and cleannl for four years is as 
follows; 1897, 1,084,745 tons; 1898, 1,110,228 ions ; 1899, 1,681,748 
tons; 1900, 1,290,933 tons; about tlm?e - fourths British. The 
revenue of Iho colony was as follows: 1888, £63,03.5; 1897, 
£107,033 ; 1808, £117,682 ; 1900, £168,668 ; and the exiamdituro 
for norrositondiiig years: 1888, £63,288; 1897, £111,678; 1898, 
£121,112; 1900, £1.56,421. The total imports: 1888, £250,147 ; 
1897, £457,389 ; 1898, £606,349 ; 1900, £5.58,271. Total extwrts : 
1888, £339,047; 1897, £400,748 ; 1898, £290,991; 1900, 
£362,471. 

Sec the Annual Blue-hook and Colonial Ofliee ReiNiri thereon ; 
Colonial Office List. — B anjujuy. ^ierm Lfwvt, the JVhUc Man's 
Grave. 1888. — Ingham. Sierra Leone after a Hundred Years. 1894. 
— Litcas. Historical Oeography of ihr, British Colonies, vol. iii. 
1896. — ^PiKusoN. Seven Years in Sierra Lanve. 1897.- Ai.i.driimjk. 
The Sherbro and its Hinterland. 1901. (t. J. A.) 

SIfan. See Lolos. 

Siflrnfiarlncenp a town of IVussia, chief town of 
the province, of Hohenzollern, on the right bank of the 
upper Danube, 55 miles by rail south of i^kbingen. The 
castle of the Hohenzollerns crowus a high rock above the 
river, and contains a collection of pictures, an exceptionally 
interesting museum (textiles, enamels, metal- work, «kc.), an 
armoury, and a library. On the opposite bank of the 
Danube th^Te is a war monument to the Hohenzollern men 
who fell in 1866 and 1870-71. Population (1900), 4576. 

(Army)* — There arc two systems of 



signalling in use in the British army, (1) the Morse (or dot 
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SIGNALS 


and dash, Figs. 1, 2), (2), the semaphore (Figs. 3, 4). The 
first is the more generally used, and is al^ employed in tele- 
graphy and nav^ signalling. It is carried on by means of 
a flag or heliograph by day, and lamps by night. The flag 
is either dark blue or white with a horizontal line, accord- 


ing to the background. It is made in two sizes, the 
larger having drapery 3 feet square with a ix)le 6 feet 6 
inches in length, the smaller 2 feet square of drapery and 
a 3 feet 6 inch pole. The former is visible with an ordi- 
nary telescoiie from 5 to 7 miles, but with a good glass can 



Fio. 2.->MoraA Syatem : tht* dot. The flag is waved 
from A to B and twek uguiii in one motion. 



bo scon at a much greater distance. The latter under 
similar conditions is visible from 3 to 4 miles. To form 
the dot and dtish the flag is waved in a short or long arc, 
the: latter being regulated to three times the length of the 
former. The heliograph, as its name implies, can only be 


us(*d in conjunction with the sun (Figs. 5, 6). It consist* 
of a circular movable mirror, generally 5 inches or 3 inches 
in diameter, so arranged that it may reflect the rays of 
the sun on and off a distant station. The dot and dtish 
are formed by the lengtli of time the rays are allowed to 





. 3 ® 


Fro. 5. - The lleliograph. A, the min ; B, HiKnalling mirror ; C, distant 
station. 


A 



Fig. 6.->Tlie ndlograph. A, the sun ; B, siijcnalling mirror ; C, distant 
station ; U, diii>lex mirror. 


remain on the station. When the sun makes an angle of 
more than 120 degrees with the mirror and the station, a 
duplex mirror is employed, the sun rays being collected 
on the signalling mirror, thence reflected on to the duplex 
mirror, and from there again to the station required. 
Three kinds of lamp are used for signalling by . night : — 


(1) the ordinaiy hand-lamp, which is an enlarged bulF* 
eye burning colza or other vegetable oil, with a shutter 
for expasing and obscuring the light, visible 3 to 4 miles ; 

(2) the Begbie, made in three sizes, burning kerosene oil 
and visible with glasses 10, 20, and 40 miles respectively 
— those are principally used in India; (3) the limelight 
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apparatus, visible 10 to 15 miles or more according to 
atmospheric conditions. The semaphore system is used for 
comparatively short distances. It is simpler and more 
rapid than the Morse system, but is only Adapted for use 
during the day. Two small flags are employed, and the 
letters of the alphabet are formed by the positions in which 
they are held. 

In every regiment of cavaliy on the higher establish* 
ment there are 4 signallers \^r squadron; those on the 
lower establishment, household regiments, an<l regiments 
abroad, have 3 per squadron ; and there are at least 2 
supernumeraries per service squadron. In the royal 
garrison artillery there are 4 signallers per company, and 
3 per mountain batteiy. In the infantry there are 6 
signallers per battalion, and at least 1 supernumerary ]:>er 
company. In addition to the above, 1 officer is appointed 
as instructor and 1 non-commission^ officer as assistant- 
instructor, both of whom should hold certificates from one 
of the schools of instruction. Signallers are inspected 
annually, and are required to send, transmit, and read 
messages accurately at a rate of not less than G words a 
minute. Those who qualify receive ISs. each and the 
right to wear a badge until the following year’s inspec- 
tion. Signallers employed in the field may be combined to 
form cither brigade or special signalling companies. The 
former consist of men drawn from regiments on the spot, 
and may contain any available number under an officer. 
A specif signalling company is an independent unit of an 
army corps ; it may lie mounted or dismounted, and the 
signallers are taken from regiments not in the field. 

Signalling is used on most campaigns to a large extent. 
In the Tirah expedition, 1897 and 1898, one signal 
station received and sent, between the 1st and 18th 
November, as many as 980 messages by heliograph, some 
of which were 200 to 300 words in length. It is often 
used as an auxiliary to the field telegraph, especially in 
mountainous coimtries, and when the wire is liable to be 
cut and stolen by hostile natives. In the Waziri ex- 
pedition, 1881, communication was maintained direct for 
a distance of 70 miles with a 5-inch heliograph. In the 
Boer war, 1899-1902, the system of heliographic signal* 
ling was employed very extensively by both sides. 

The electric search-light is occasionally used for signal- 
ling ])urposcs ; and when the intervening ground intercepts 
the light, the rays are projected on to a cloud, and thence 
read by the distant station. (o. a. br.) 

Signals (Naval). — A system of naval signals 
comprises different meth^s of conveying orders or in- 
formation l>etween ships or with the shore by signs. In the 
British navy, which serves as a model to most others, visual 
signals are made with flags or pendants, the semaphore, 
flashing, and occasionally fireworks. Sound signals are 
made with fog-horns, steam -whistles, sirens, and guns. 
The numlier of flags in use in the naval code, comprising 
what is termed a “ set,” are 58, and consist of 26 alpha- 
betical flags, 10 numeral flags, 16 ])endants, and 6 special 
flags. Flag signals are divided into three classes, to each 
of which is allotted a separate book. One class consists 
of two alphal>etical flags, and refers to orders usual in the 
administration of a squadron, such as, for example, the 
flags LE, which might signify “ Captain repair on board 
flagship.” Another class consists of three alphabetical flags, 
which refer to a coded dictionary, wherein are words and 
short sentences likely to be requir^. Tlie remaining refers 
to evolutionary orders for manoeuvring, which have alpha- 
betical and numeral flags combined. The flags which con- 
stitute a signal are termed a ** hoist.” One or more hoists 
may be made at the same time. Although flag signalling 
is a slow method compared with others, a fair rate can be 
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attained with practice. For example, a signal involving 
162 sejiarate hoists has been rei)eated at sight by 13 ships 
in comjiany in 76 minutes. Semaphore signals are made 
by the extension of a man’s arms through a vertical plane, 
the different symbols l)eing distinguished by the relative 
positions of the anns, which are never less than 45* apart. 
To render the signals more conspicuous the signaller usually 
holds a small flag on a stick in each hand, but all ships arc 
fitted with mecffianical H(>ma])hores, which can be worked by 
one man, and are visible several miles. Flag signalling 
being comparatively slow and laborious, the ordinary 
message work in a squadron is generally signalled by 
semaphore. The convenience of this meth^ is enormous, 
and by way of examj)lo it may be of interest to mention a 
record message of 350 words which was signalled to 21 
ships simultaneously at the rate of 17 words per minute. 
Flags being limited in size;, and only distinguisliable by 
their colour, signals by this moans are not altogether satis- 
factory at long distances, even when the wind is suitable. 
For signalling at long range the British navy employs a 
semaphore with arms from 9 to 12 feet long mounted at 
the toj) of the mast and capable of being trained in any 
required direction, and worked from the deck. Its range 
depends u][K>n the clearness of the atmosphere, but instances 
are on record where a message by this means has been read 
at 16 to 18 miles. 

Night signalling is carried out by means of “flashing,” 
by which is meant the exposure and eclipse of a single 
light for short and long periods of time, representing the 
dots and diishes composing the required symbol. The dots 
and dashes c-an be made mechanically by an obscuring 
arrangement, or by electro-mechanical means where magnets 
do the work, or by simply switcjliing on and oft’ s|H»cially 
manufactured electric lamps. I^ie ordinary rate of signal- 
ling by flashing is from 7 to 10 words per minute. In the 
British navy, as in the army, dots and dashes are short 
and long exposures of light ; but with some nations the 
dots and dashes are short and long periods of darkness, 
the light punctuating the spaces between them. The 
British navy ns(is the European modification of the so- 
called Morse code used in telegraphy, but with s[>ecial 
signs added suitable to their code. The introduction 
of the “dot and dash” system into the navy was 
entirely duo to the jH^rseverance of Vice-Admiral Coloinb, 
who, in spite of great opiKwition, and even after it Inui 
once been condemned on its first trial at sea, carried it 
through with the greatest success. The value of this 
innovation made in 1867 may be gauged by the fact that 
now it is possible to handle a fleet with ease and safety in 
darkness and fog — a state of affairs which did not formerly 
exist. The simplicity of the dot and dash princijde is its 
best feature. As the system only requires the exhibition 
of two elements it may be used in a variety of different 
manners with a minimum of material, namely, by waving 
the most conspicuous object at hand through short and 
long arcs, by exhibiting two different shapes, each rcq)ro- 
senting one of the elements, or dipping a lantern in a 
bucket, and so on. Its adojition has not only contributed 
very materially to the increased efficiency of the British 
navy, but it has been made optional for use with the 
mercantile marine. Curiously enough, flashing is not 
to any great extent used in foreign navies, who rely 
more on some system of coloured lights at night. This 
system generally takes the form of four or five double- 
coloured lanterns, which are suspended from some inirt of 
the mast in a vertical line. Each lantern generally contains 
a red and a white lamp, either of which can be switched 
on. By a suitable keyl)oard on deck any combination of 
these coloured lanterns can Ikj shown. The advantage of 
this system lies in the fact that each symbol is self-evident 
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in its entirety, and does not require an expert signalman 
to read it, as is the case with flashing, which is a pro- 
gressive performance. 

For long distances at night tlic search-light, or some 
other high power electric arc light, is utilized on the 
Hashing system. Dots and daslies are then made either 
hy flashing the light directly on the object, or else waving 
the beam up and down for short and long periods of 
time. Sometimes when a convenient cloud is available 
the rellection of the beam has been read for nearly 40 
miles, with land intervening between the two ships. In a 
Jog signals are made by the steam-whistle, fog-horn, siren, 
or by guns. Exce])t for the latter method the dot and 
(hush system is enqdoyed in a similar manner to flashing a 
light. Guns are sometimes used in a fog for signalling, 
the signification l)cing determined by certain timed inter- 
vals between the discliarges. The larger British ships 
are 8U])plied with telegraph instruments for connexion 
with the shore, and heliographs are provided for land 
ojierations. Marine galvanometers are also provided, and 
can be used to communicate through submarine cables. 
To the various methods of naval signalling must be added 
Signor Marconi’s system of wireless telegraphy, which 
in its application to ships at sea bids fair to solve 
some problems hitherto impracticable. (See TELEGRArnv, 
Wireless.) 

The international code of signals, for use between ships 
of all nations, is perliaps the l)est universal dictionary in 
existence. By its means mariners can talk with great ease 
without knowing a wonl of one another’s language. By 
means of a few flags you can ask any question and 
make any answer. The numlier of international flags 
and jKuidants used with the international code is 27, con- 
sisting of a complete alphabet and a special |jendant 
characteristic of the code. At night flashing may be 
used. (a. F. K.) 

SiSfUrSsSOni J6n (1811-1879), Icelandic states- 
man and man of letters, was bom in the west of Iceland 
in 1811. He came of an old family, and received an ex- 
cellent education. In 1830 he was secretary to the bishop 
of Iceland, the learned Stcingrfmr Jdnsson. In 1833 he 
went to the university of Co[)enhagcn and devoted himself 
to the study of Icelandic history and literature. His name 
soon became prominent in the learned world, and it may 
safely be said that most of his historical works and his 
editions of Icelandic classics have never been surpassed for 
acute criticism and minute jiainstaking. Of these we 
may mention Logsdgvmannatal og Lognmnna d Idandi 
(^^Sixakers of the Law and Law-men in Iceland”); his 
edition of Landndma and other sagas in Islendinga Sogur, 
i.-ii. (Copenliagen, 1843-47) ; the large collection of Ice- 
landic laws edited by him and Oddgeir Stephensen ; and 
last, not least, the Diplomatarium Jslandicumy which after 
his death was continued by othera But although he was 
one of the greatest scholars Iceland has produced, he was 
still greater as a politician. The Danish rule had, during 
the centuries following the Beformation, gradually brought 
Iceland to the verge of economic ruin ; the ancient Parlia- 
ment of the island, which had degenerated to a mere 
shadow, liad been abolished in 1800 ; all the revenue of 
Iceland went into the Danish treasury, and only very 
small sums were spent for the good of the island; but 
worst of all was the notorious monopoly which gave away 
the whole trade of Iceland to a single Dani^ trading 
company. This monopoly had been abolished in 1787, 
and the trade had b^n declared free to all Danish 
subjects, but practically the old arrangement was con- 
tinued under dii^ised forms. J6n Sigurdsson began a 
hard struggle against the Danish Government to obtain a 


reform. In 1854 the trade of Iceland was declared free to 
all nations. In 1840 the Althing was re-established as an 
advisory, not as a legislative body. But when Denmark 
got a free constitution in 1848, which had no legal validity 
in Iceland, the island felt justified in demanding full home 
rule. To this the Daniil Government was vehemently 
opposed ; it convoked an Icelandic National Assembly in 
1851, and brought before that body a Bill granting 
Iceland small Icx^ liberties, but practically incor]:K>rating 
Iceland in Denmark. This Bill was indignantly I'ejected, 
and, instigated by J6n Sigurdsson, another was demanded 
of far more liberal tendencies. The Danish governor- 
general then dissolved the assembly, but J6n Sigurdsson 
and all the members with liim protest^ to the king against 
these unlawful proceedings. The struggle continued with 
great bitterness on both sides, but gradually the Danish 
Government was forced to grant many imf»ortant reforms. 
High schools were established at Keykjavik, and efforts 
made to better the trade and fanning of the country. In 
1871 the Danish Parliament (Riksdag) jmssed a law defining 
the political position of Iceland in the Danish monarchy, 
which, though never recognized as valid by the Icelanders, 
became defdcto the base of the political relations of Iceland 
and Denmark. At last, in 1874, when King Christian IX. 
visited Iceland at the festival commemorating the millen- 
ary of the colonization of Iceland from Norway, he gave 
to the country a Constitution, with full home rule in all 
internal matters. An immense victory was gained, entirely 
due to J6n Sigurdsson, whose high j)ersonal qualities 
had rallied all the nation round him. He was a man 
of fine apjxiarancc, with an eloiiuence and diplomatic 
gifts such as no others of his countrymen ])ossessed, and 
his unselfish love of his country made itself felt in almost 
every branch of Icelandic life. Recognizing the value of 
an intellectual centre, he made Reykjavik not only the 
})olitical, but the spiritual capital of Iceland by removing 
all the chief institutions of learning to that city ; he was 
the soul of many literary and |K>litical societies, and the 
chief editor of the FelagvrU^ which has done more 
than any other Icelandic periodical to promote the cause 
of civilization and progress in Iceland. After Iceland had 
got home nile in 1874, the grateful |)eople showered on 
J6n Sigurdsson all the honours it could bestow. He lived 
the greater part of his life in Coj>enhagen, and died there 
in 1879; but his body, together with that of his wife, 
Ingibjorg Einarsddttir, whom he had married in 1845, and 
who survived him only a few days, was taken to Reyk- 
javik and given a public funeral. On his monument was 
])lacod the inscription : “ The beloved son of Iceland, her 
honour, sword, and shield.” (s. bl.) 

SlkkllVIi called by Tibetans, Dejong (the rice country), 
a protected state of India, situated in the eastern Hima- 
laya, between 27“ 5' and 28“ 10' N. and between 88* 4' 
and 88* 58' £. It comprises an area of 2818 square 
miles of what may be briefly described as the catchment 
basin of the headwaters of the rivers Tista and Rungit. 
On the S. and S.E., branches of these rivers form 
the boundary between Sikkim and British India, while 
on the W., N., and N.K Sikkim is separated from 
Ne|>al, Tibet, and Bhutan by the range of lofty mountains, 
which culminate in Kanchiigunga (28,156) and form a 
kind of horse-shoe, whence dependent spurs project south- 
wards, gradually contracting and lessening in height until 
they reach the junction of the Rungit and the Tista. 
Thus the country is split up into a succession of deep 
valleys surmounted by open plateaux cut off from one 
another by high and steep ridges, and lies at a very con- 
siderable elevation, rising from 1000 feet above sea-level 
at its southern extremity to 16,000 or 18,000 feet on the 
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uortiL The main trade-passes into Tibet, such as the 
Jelep (14,500), Chola (14,550), and Kangra-lama (16,000), 
are not nearly so high as those met with in the wejstern 
Himalaya, while those into Nepal are less than 12,000 feet. 

Formerly the area of the state was much more extensive, hut in 
the (^ ginning of the 18th century Bhutan appi'opriated a lar^ 
tract of country on the east, while the close of the century saw the 
Gurkha kingdom of Nepal absorb a much lar^r slice on the west ; 
on the Boutli the present British district of Darjiling was carved out 
of the i*esidue at various times from 1835 to 1801. Tibet, moreover, 
appears to have resumed the Am-mochu valley towards the end of 
the 19th century. 

Small thouj^b the country is now a wide variation of climate 
makes it peculiarly interesting. From a naturalist's ])oiiit of view 
it can 1)6 divided into three zones. The lowest, stretidi- 

soa-lcvcl, may bo called 
nmturu, tropical zone ; thence to 13,000 feet, the upper limit 
of tree v^tation, the temperate ; and a1)ove, to the line of per* 
petued snow, the alpine. Down to about 1880 Sikkim was covered 
with dense forests, only interru]>ted where village clearances hod 
bared the slo|)es for the pur^ioses of cidtivation, but at the present 
time this description does not apply below 6000 feet, the upper 
limit at which Indian corn rij»ens ; for here, owing to incriiase of 
population (particularly the immigration of Ne^wiloso settlers), almost 
©very suitable spot has been cleared for (Uiltivation. The cxul»er- 
ance of its flora may be imagined when it is considered that the 
total flowering plants and ferns together comprise some 4000 s^iecies ; 
there are more than 200 different kinds of ferns, 400 orchids, 20 
liamboos, 30 rhododendrons, 80 to 40 primulas, and many other 

S enera are equally profuse ; in fact Hikkim contains types of every 
ora fi*om the tropics to the poles, and probably no other country 
of equal or even larger extent <!nn jircscnt siicli infinite variety. 
Buttei'flies abound and comprise about 600 sjiecies, while moths 
are estimated at 2000. Birds are profusely represcuUMi, numbering 
l)etwoen 500 and 600 s|)ecies. Mammals, however, arc not numerous, 
only amoiiniiiig to 85 different kinds. Reptiles, though existent 
in some variety, arc not <iommoiily met with, and fatal cases of 
snake-bite arc almost unknown. 0otjjH3r and lime are the chief 
minerals found and worked in Sikkim, hut they are of little 
commercial value at present. 

The i»opulatioii is essentially agriijultiiral, each family living in a 
house on its own laud : there are no towns or villages, and the only 
^ collection of houses, outside the Ijochen and Lachung 

OOVMV- valleys, are the few that have Hj»rung up round country 
ooauSi n ^*^*^*’^^1*1'^*^’®*** such as Rhenock, Dikkeling, and Gantok; 
pop ill the above-mentioned valleys the in]iahitant.s, 

who are Bhutanese in origin and herdsmen in o(;cu])ation, have 
large clusters of ivcll-hiiilt houses at various altitudes up the valleys, 
which they o(!cupy in rotation iwcording to the season of the year. 

TJie scat of government, or in other woids the mlace of the Raja, 
was, until tlie irraption of the Nepalese, situatca at Rulxlentzc, in 
the western centre of the state ; but w'licn that place was taken and 
destroyed by the Gliurklias, a new palace was built at Tumlong, 
close to the eastern and Tilietan boundary, while a subsidiary 
summer residence 'was erected on the otlicr side of the Chola range 
at Gkomhi, in the Am*mochu valley. At the pre-nent time the Raja 
and his court remain in the more orn'ii country at Gantok, where 
the British political officer and a sniall detachment of native troops 
are also stationed. 

The earliest inhabitants of Sikkim wore the Roug-jja (ravine folk), 
better known as the Lepchas, probably a tribe of Indo-Cliinese 
origin ; hut when or how they migrated to Sikkim is unknown. 
The reigning family, however, is Tibetan, and claims descent from 
one of the GyaliJos or princelings of eastern Chinese Tibet ; their 
ancestors in course of several generations found their way westwards 
to Lliasa and Sakya, and thence down the Am-mocliu valley : Anally, 
about the year 1604, Peuchoo Namyg^ was bom at Gantok, and 
in 1641, with the aid of Lha-tsan Lama and two other priests of the 
Duk-]>a or Red-hat sect of Tibet, ovei'came the I^epeha chiefs, who 
had been warring among themselves, established a fmn government 
and introduced Buddhist Lamaism as a state I'eligioti. His son, 
Tensung Namgy^ veiy largely extended his kingdom, hut much 
of it was lost in the succeeding reign of Chak-dor Namgy^ (1700-17), 
who is credited with having (Signed the alphabet now in use among 
the Lepohas. 

Between 1776 and 1792 Sikkim was constantly at war with the 
victorious Ghurkhas, who were, however, driven out of part of their 
couquests by the Chinese in 1792 ; hut it was not until 
MMiotoiT^ jgj j jg imown to us as Sikkim 

was restored by the British, after the defeat of the Nepalese by 
General Oohterlony. 

The British resumed the whole of the plains (Torai) and the outer 
hills, as punishment for repeated insults and ii^]iirios caused by the 
rulers of Sikkim, who had become wholly pro-Tibetan in feeling and 
policy. Matters grew so had that in 1886 the Baja Tlio-tiib 
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Mamgy4 refused to cany out his obligations under the treaty of 
1861, and dotiautly persisted in living in Tibet ; his administration 
was neglected, his suojects oxipressed, and a foi'ce of Tibetan soldiers 
was allowed, and even encouraged, to seize the road and to erect a 
fort within sight of Darjiling. After mouths of useless remon- 
strance, the Government was ibreed in 1888 to send an exjMKlitiou, 
which diwe the Tibetans Imok over the Jelep pass. A convention 
was then concluded with China in 1890 wheimiy the British pro- 
tectoratc over Sikkim was acknowledged and the boundary of the 
state defined ; to this was added a supplemental agreement relating 
to trade and domestic matters, which was signed in 1893. Since 
that time the government has been a semi-independent one under 
the Mahanya, assisted by a council of seven or eight of his leading 
subjects, and guided by a resident British olficer. Crime, of which 
there is little, is punished under lo('.al laws administered by local 
kazis or petty chiefs. 

No trustworthy census has over lieen taken in Sikkim ; prior to 
1886 the |>opulation was put down at between 7000 and 10,000, hut in 
1891 a rough enumeration gave a ]K>pulatioii of 30, .^00 ; 
of this imiril>cr 6800 were Le|)elias, 5000 Bhutixis or 
Tibetans, 12,000 Limbus, Giiruiigs, Murrnis, and otlicr hillinen 
more or loss allied to one another, and in religion Hindu tainted 
with Lamaism, wrhile the balance was imulc up of pure Ne[ialese. 
The census of 1901 gave a ]K>pulation or 59,242. 

The state religion is Buddhism as prtu^tised in Tiliet, hut is not 
confined to one particular sec'.t ; while among the heterogeneous jiopu- 
lation of Sikkim all manner of reUgions cults can he found. Educa- 
tion is at a low ebb, though the monasteries are supped to main- 
tain sftliools, and missionary (‘iiU^rprisc has established others. 

The 1 ‘cvenuc of Sikkim has under British guidance increased from 
Rs.20,000 a year to nearly Rs. 3, 50,000, derived chiefly from a laial 
and poll tax, excise, and sale of timber ; the chief expenaituro is in the 
maintenance of the state, which practically means the Raja’s family, 
as there are no soldiers and no police ; ami also in the improvement 
of communication. The country can now Ixiast a very completo 
system of moimtaiu roads, bridged and onen to animal (but not 
e.art) traffic. British trade with Central Til>et is carried over the 
Jelep route, on the south-eastern lionler of Sikkim, and in 1898 
amounted to 21^ lakhs in exports and imi)orts, hut in 1901 it dirl 
not exceed 13 lakhs, though h> this another 4^ lakhs must he added 
for the Bengal-Sikkini trade. 

Jiajas ^ (Dejong-Gyalpo) ; Penchoo Namyge (1641- 
70), Tensung Namgy<^ (1670-1700), Chak-dor Namgy*:* (1700- 
Gyur-m4 Namgyi^ (1717-34), Pemdioo Nanigye (1734- 
80), Tenzing Namgyi'^ (1780-90), Cho-))hoc Nanigye (1790 
1861), Sikhyong Namgye (1861-74), Tho-tuh Namgye, 1801, the 
present Maharaja. 

AUTiloiaii>A— E duar. Jteport on a Fint to Sikkm and the 
Tibetan Frontier in J87S. (Calcutta 1 874. — M A('ATt li a Y. Ileport on a 
Misdon to Silchim and the Tibetan Froniier, Cahuitta 1885. — The 
Gazetteer of Sikkim, Calcutta 1 894 . — Huokkii. Himalmjan Jour- 
nals. Murray, 1854 . — Wappell. Lamaism, Allen and Co., 1895. 
Among the Himalayas. Constiiblo and Co., 1898. (a. W. P.) 

SllChftry a town of British Tndia, in the Cudiar dis- 
trict of Assam, of which it is the headquarters ; situattid 
in 24* 49' N. and 92* 51' E., on the left bank of tlie river 
Barak, with a railway station ; 271 miles north of Chitta- 
gong. Population (1881), 6567 ; (1891), 7523 ; municijial 
income (1897-98), Rs.19,721; incidence of taxation, 
it 1.5.6; death-rate (1897), 65*53 jxjr thousand. Silchar 
is the centre of an iinjiortant tea industry. The military 
cantonment had 336 men in 1898. Silchar is the head- 
quarters of the volunteer corj»s known as the Surma Valley 
Light Horse. The Government high school had 185 pupils 
in 1896-97, and there is a law class and an unaided school 
for girls. A branch railw^ay (19 miles) from Badarpur, 
the terminus of the Assam-Bengal line, was oiioned in 
November 1898. 

SilChastor. a jiarish of Hampshire, England, lying 
half-way between {leading and Basingstoke. It has Injcomc 
one of the most interesting sites for archaeological excava- 
tion. Here, on a hill with a wide prosjiect east and south 
and west, is an ojjen s|jace of 100 acres, in shajxj an ir- 
regular hexagon, enclosed, in a circuit of a mile and a half, 
by the massive ruins of a city wall, still standing here and 
there some twenty feet high (Fig. 1 ). Outside, on tlie e^ist, 
is the grassy hollow of a tiny amphitheatre ; on the west a 
lino of earthworks runs in wider circuit than the w'alls. The 
area within the w*alls is a vast expanse of cultivated land, 
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unbroken by any vestige of antiquity; yet the soil is 
thick with tile and |X)t8herd, and in hot summers the 
unevenly growing com reveals the remains of streets and 
houses close beneath the surface. This is the Bomano- 
British town Calleva Atrebatum, Ptolemy and the Itin* 
erary tell us its name ; of its history nothing is known ; 
its character lias been disclosed for us by the spade. 

Casual excavations were made here in 1744 and 1833 ; 
more systematic ones intermittently between 1864 and 
1884 by the Ilev. J. G. Joyce and others; finally, in May 
1890, the complete uncovering of the whole site was com- 
menced by Mr G. E. Fox and others, with the aid of tho 
London Society of Antiquaries. The work was carried on 
with splendid perseverance, and in 1902 was three-quarters 
finished. The chief resets concern the buildmgs of 
tho town. Though those have vanished wholly from 
the surface, the foundations and lowest courses of their 
walls survive fairly perfect below ground : thus the plan 
of tho town can be minutely recovered, and evidence 
accumulates on two points — ^tho character of the buildings 
which made up a town like Calleva, and the character . ^ 
of Romano-British buildings generally. On the other 
hand, littfar that is now has boon learnt either as to 
the liistoty^wf tho place or as to that wide topic, the 
smaller details of ancient life ; for instance, tho dcvclo|H 
ments of Roman provincial jiottory have received scanty 
illustration. Tliis is partly because Silchester has ^fielded 
few small objects of note, partly because its remains do 
not usually lie in strata which can be dated, and partly 
because the excavators have concentrated themselves on 
plans of buildings. Of these buildings the chief are : — 

(1) Forum , — Near the middle of the town was a rect- 
angular block, covering two acres. It comprised a central 
ojien court, 132 feet by 140 feet in size, surrounded on 
three sides by a corridor or cloister, with rooms opening on 
to tho cloister (Fig. 2). On the fourth side was a great hall. 


had their offices, justice was administered, traders trafficked, 
citizens and idlers assembled. We cannot apportion ^e 
rooms to their precise uses, but the great hall was plainly 



Fig. 2.— Plan of Forum, IlaHilica, and Surroundings. 



Fla. l.~-Qeneml Plan. 

with rooms opening into it from behind. This hall was 
270 feet long and 58 feet wide; two rows of Corinthian 
columns supported the roof, which may have stood 50 or 
60 feet above the floor ; the walls were frescoed or lined 
with marble, and for ornament there was probably a statue 
or two. Finally, a corridor ran round outside the whole 
block. Thi^ was the Forum where the local authorities 


the Basilica, for mootings and business ; the rooms behind 
it were (lerhaps law courts, and some of the rooms on tho 
other three sides may have been shops. Similar municipal 
buildings existed in most towns of the western Empire, 
whether they were full municijialities or (as probably 
Calleva was) of lower rank. The Callevan Forum 
seems in general simpler than others, but its 
Basilica is remarkably large. Probably the 
British climate compelled more indoor life than 
the sunnier south. Many Fora have been ex- 
amined in other provinces; this is the only 
instance adeciuately excavated in Britain. 

(2) Temples , — Twh> small square temples were 
in the east of the tow^n ; the cella of the larger 
measured 42 feet square, and was lined with 
Purbeck marble. A third, circular, temple stood 
botw'een the Forum and the south gate. 

(3) Church , — Close outside the south-east 
angle of tho Forum was a small edifice, 42 feet 
long by 27 feet wide, consisting of a nave and 
tw'o aisles, which ended at tho east in a porch 
of the width of the building, and at the west 
in an apse and two flanking chambers (Fig. 3). 
The nave and jiorch were floored with plain red 
tesserec : in tho a|)se was a simple mosaic panel 
in red, black, and white. Round the building 
was a yard, and in it a well near the apse, and 
a small structure of tile with a pit near the east 
end. No direct indication of date or use was 
discovered. But the ground plan is that of an 
early Christian church of tho basilican ” type. 
This type comprised nave and aisles, ending 

in an apse and two chambers resembling rudimentary 
transepts, and having at the other end a porch {nartlux). 
Previous to a.p. 420 the porch was often at the east end 
and the apse at the west ; tho altar, often movable, stood 
in the apse — at Silchester jierhaps on the mosaic panel. 
A court enclosed the w^hole ; near the porch was a laver 
(cantfuirm) for the ablutions of intending worshippers* 
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SeTeral Buch churches have been found abroad, especially 
in Roman Africa ; no other satisfactory instance is known 
in Britain. 

(4) Private Houses . — The private houses of Silchester 
are of two tyixjs. They consist either of a row of rooms, 
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Fiq. 3.— Plan of Christian Churoh. 


"with a corridor along them, and ixjrhaps one or two addi- 
tional rooms at the ends ; or of three such corridors and 
rows of rooms, forming three sides of a large square yard. 
They are necessarily detached houses, standing each in its 
own garden. The country houses of Homan Britain have 
long boon recognized as embodying these (or allied) types ; 
now it becomes plain that they are the normal types 
throughout Britain. They differ widely from the town 
lioiLses of Home and Ponqteii : they are less unlike some 
country houses of Italy and Homan Africa ; but their real 
parallels occur in Gaul, and they may ^ Celtic types 
modified to Homan use, like Indian bungalows. Their 
internal fittings — ^liypocaiists, frescoes, mosaics — ore every- 
w’here Homan ; those at Silchester are average specimens 
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Fia. 4.— Plan of Supixxtod Inn and BathH. 


and, except for one mosaic, not individually striking. The 
largest Silchester hoiuse, with a s|)Gcial annexe for baths, 
is usually taken to be a guest-house or hotel for travellers 
lietween London and the west (Fig. 4). Altogether, the 
town probably did not contain more than seventy or eighty 
houses of any size, and large si)accs were hardly built over 
at all. 

(5) Shops are conjectured in the Forum 
and elsewhere, but were not numerous. Remains of dyers’ 
furnaces, of a little silver refinery, and iierhaps of a bakery 
have been noted. 

(6) Streets, <fec. — ^The streets were paved with gravel : 
th^ varied in width up to 28J feet. They intersect 
regularly at right angles, dividing the town into square 
blocks, like Mannheim or Turin : plainly they were laid 
out all at once, ])ossibly by Agricola {Tae, A<jr. 21), 


possibly later. There are four jirincipal gates : the eastern 
and western gates are not exactly opposite. The walls are 
constructed of flint, “bonded” with stone, and backed 
with earth; they have no external bastions or towers. Tu 
the plans (but not in the text) of the excavators’ i‘ei)ort8 
they are shown as erected subs^uent to the streets. 

No traces of theatre, meat-market, public baths, or 
i^ueduct have been found; water w'as got from wells 
lined with wooden tubs, and must have been scanty in dry 
summers. Smaller objects — potteiy, coins, window and 
bottle glass, bronze ornaments, iron tools, <kc. — abound, 
but few pieces are individually notable. The most im- 
portant feature is the aW^.nco of “Late Celtic” artistic 
traditions and the dominion of Homan fashions : with 
w'hich we may join the fact, proven! by inscriptions, that 
even the lower classes spoke Latin. The old tribal centre 
of the Atrebates had l>econio a Romanized country town. 
Such, sometimes larger, more often smaller, wei*e (wo may 
think) the country towns Avhich sheltered most of the 
town life in Homan Britain. 

Soo Ai'ckceologM, x\.t \\\\., lii., and following vols. ; rictoria 
Histonj of Hampshire, i. 271, 350. Reading Museum has a ri(?h 
eollectiuii of objects, models, &e. j, H.) 

SilOSiaif Austrian (German, Oesterriechisch- 
SMesien), a duchy and crownland of the cis-Leithan 
jiart of the Austro - Hungarian monarchy. Popula- 
tion in 1890, 605,649; in 1900, 680,529, equivalent 
to 342*5 per square mile. In some parts of this (jrown- 
land, next to Lower Austria the most densely j»o]mlatcd 
of the monarchy, there artj 1000 inhabitants }X3r square 
mile. The pro|)ortion of females to males in 1890 was 
1096 to 1000; 48 j)er cent. German, 30 j)cr cent. Poles, 
and 22 per cent Czechs ; 84*4 jjer cent. Homan Catholics, 
13*91 per cent Protestants, and 1*65 per cent Jews. 
In 1897 the marriage-rate was 8*49, the birth-rate 
39*9, or excluding still-births, 38*8, and the death-rate 
27*16 per thousand. Of the births 10*6 per cent, were 
illegitimate. 

Austrian Silesia sends 1 2 members to the Heichsrath, of 
whom 2 are returned by the new universal suffrage curia 
(9 German Opposition, 1 Pan-Germanic, 1 Social Demo- 
crat, and 1 Pole). The Diet is comjKJsed of 25 Germans, 
3 Czechs, and .3 Poles. 

There are 9 gymnasia and real gymnasia, a Protestant 
theological seminary, 15 technical agricultural and othti* 
schools, 10 intermediate and 505 public elementary schcx)lK 
(220 German, 116 Czech, 139 Polish, 30 mixed, ttc ). 
In 1890 the ])rojx)rtion of illiterates was 8*7 ]ier cent., a 
reduction of .3*1 |XJr cent, in the preceding decode. Of 
the 49 periodicals ])ublished, 34 are German, 9 Polish, 
5 Czech, and 1 Italian. 

Since 1885 there has been a diminution of 7 pir <'ent. in the pro- 
portion engaged in agricultural and forestry, now 41*25 jier t?ent., 
and an increase of 15 jMTOeiit. in the proiiortion engaged in mining 
and industry (42*12 jk*!* cent.). This has been acconqianied by 
comparatively little change in the nature cither of the agricultural 
or industrial production. The inouutaiuous parts arc largely de- 
votee.! to dairy-farming, the brf*et!ing of sheej*, geese, and pigeons, 
hunting and fishing being also important resources. The coal- 
mines furnish sonic 5^ million tons uniiually, equivalent to 4H 
]M*r cent, of the entire Austrian product. With the exeentioii <»f 
a small quantity of lignite, it is the only mineral prodiieed. The 
staple textile, iron and steel indiustries fiourish. There were in 
1899, 367 miles of railway, 2303 miles of roods, and 17 miles^of 
w-oterway. There were 183 jxist and 73 telegraph offices, v ith 761 
miles of line and 2270 miles of wii e. 

The {lolitical life of the province- turns u])on the eflorts of tin* 
Poles and Czechs to secure increased efhiciitional faeilities in their 
own languages, in which they are encouraged hy their eoinpotriots 
in the a^oining provinces, and iqion thc^ oiicasional explosions of 
the chronic disconttuit of the mining and indiistriHl population. 

See Peter. Das Herzotjthum Schlcsini—HhAMA. (ksfnreich- 
iseh Schlcsieii. (.K o’N.) 
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SilMla, an eastern province of Prussia, with an area 
of 15,566 square miles, and jiopulation (1895), 4,415,309 ; 
(1900), 4,668,857 ; the largest province of the kingdom 
in area, and in respect of population the second (after the 
llhine province). The density per square mile amounts 
to 300 persons. The south-eastern extremity of the 
province contains one of the principal coal-fields of the 
Prussian monarchy, and is the centre of the zinc- 
mining industry of (Icrmany. In 1900 the mines yielded 
29,596,750 tons (in 1881, 16,220 tons) of coal, valued at 
£1 1,420,500; 802,500 tons of lignite, valued at £150,760; 
437,370 tons of iron-ore, valued at £142,400; 521,570 
tons of zinc, valued at £774,350; 39,575 tons of lead, 
valued at £214,900 ; and 7280 tons of iron pyrites, valued 
at £3450. In 1900 the number of workmen employed 
in the coal-mines was 93,286, in the other mines about 
15,600. The smelting furnaces yielded 742,820 tons of 
iron, valued at £2,493,450; 102,130 tons of zinc, valued 
at £1,984,400 ; 24,925 tons of lead, valued at £424,200 ; 
286,250 oz. of silver, valued at £46,050; and 84,415 
tons of sulphuric acid, valued at £116,400. The iron 
foundries, forges, ckc., had an output of 681,900 tons of 
l)ig iron, iron bars, rails, &c., of the aggregate value of 
£5,177,550. In 1900 the live stock included 1,526,987 
cattle, 951,577 pigs, 398,049 sheep, and 319,857 horses. 
In the same year 130 tons of tobacco were gathered off 
250 acres of ground. In 1900 the sugar refineries and 
factories produced 238,650 tons of sugar ; the breweries, 
77,945,000 gallons of beer; and the distilleries, 10,985,950 
gallons of pure alcohol. (For further ])articulars, see under 
Pbussia). 

Sillstrla, an ancient fortified town, chief town of a 
defjartment of Bulgaria, on a peninsula of low ground pro- 
jecting into the Danube, 60 miles below Bustchuk. Tliere 
are extensive vineyards in the neigh bourhood, and tobacco 
is also cultivated. The town possesses fioiir-mills, cloth 
factories, and tanneries, and has a c*.onsideral>le trade in 
wine, corn, and wood. Population (1 892), 11,718; (1900), 
12,133. 

Sliver. — From the metallurgical i>oint of view, silver 
ores may bo classified as real silver ores and argentiferous 
ores. The former consist of silver minerals and gaiigue 
(vein matter, country-rock). The leading silver minerals 
are native silver, Ag ; corargyrite, AgCl ; argoiitite, Ag.,S ; 
proustite, 3AgjjS 4- AsjjSu ; pyrargyrito, 3 Ag.,S + Sh.p ^ ; 
dolybosite, DAggS-f-AsgOg ; and stephauite," 5Ag^»S-t- 
The silver is commonly recovered by milling, 
amalgamation or lixiviatiou. Argentiferous oih*s consist of 
silver-bearing base-metal minerals an<l giiiigiie. Tioad and 
copiier ores, carrying silver in some or other, are the 
losing i*ei>i'esentatives. The silver is cxtracte<l from the 
gangue with the base metal, usiuilly by smelting, and the 
two are then separated by s^x^cial ])rocesses (see Lead ; 
Copper). Milling is cheaper than smelting, but the yield 
in silver is lower. Often it is more profitable to smelt 
real silver ores with argentiferous ores than to mill them, 
the greater cost being more than balanced by the increased 
yield. Milling is practised mainly in isolated localities 
neaf the mine producing the ore. As any given region is 
opened up by railways, chea|)ening transportation, milling 
is apt to give way to smelting. Thus on the American 
continent, which produces the bulk of the world’s silver, 
milling is still prominent in South America and Mexico, 
while in the United States it has to a considerable extent 
been replaced by smelting. 

Amalgamatum is bas^ on the property of quicksilver 
to extract the silver from finely-pulverized ore and collect 
it in the form of an amalgam. When the rock has been 
separated from the amalgam by a washing o|3eration, the 
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quicksilver is recovered by distillation in an iron retort, 
and the remaining crude retort-silver melted into bars and 
shipped to a re^ery, which removes the impurities, the 
leading one of which is copper. A silver ore is either free- 
milling or refractory, that is, the silver mineral is readily 
amalgamated or it is not In free-milling ore the silver is 
present either in the native state, or as chloride or as simple 
sulphide. Complex silver minerals (sulph-arsenides and 
antimonides) which are difficult to amalgamate must 1^ 
made amenable to quicksilver, and the simplest way of 
doing this is to convert the silver into chloride. This is 
imperfectly accomplished, in the wet way, by cupric and 
cuprous chloride solutions, but completely so, in the dry 
w'ay, by roasting with salt (chlorodizing roasting). Accord- 
ing as a preliminary chlorodizing roast has or has not been 
given, the process is classed as roast-amalgamation or raw- 
amalgamation. The loading raw-amalgamation processes 
are the Patio and Washoe ; thou follovr the Cazo, Fondon, 
and Krolmke; of the roast-amalgamation processes, the 
Euro|>can Barrel or Freil)crg, the llcese River, and the 
Franck-Tina are the most imix>rtant. 

Tho Pdtio process (for an outline of which see JEncy, liriL vol. 
xxii. p. 70) is carried out princi|mlly in Mexico. It aims at 
amalgamating the silver in the oimju in a circular enclosure, the 
floor of which is generally built of flagstones. In order to facili- 
tate tho docoin]K)sition of tlie silver-mineral, salt and magistral 
are worked into the wet pulp s))rearl out on the floor. Magistral 
is cui»riferous pjrites roasted to convert the co}>iHjr into soluble 
sulphate, which is the active agent. The amalgamation proccKnls 
very slowly, as the sole extraneous lieat is that of the sun. 
According to Laiir, at Giianaxuato, Mexico, 92*77 per cent, of tho 
total silver recovered was extracted after 12 days, 97*55 per 
cent, after 25 days, 99*70 per cent, after 28 days, and 100 per 
cent, after 33 days. The loss of quicksilver in tho process is 
large, owing to the formation of calomel whicli is not saved. 
The yield in silver is low unless the ores are exceptionally free- 
milling; the bullion produced is higli-grude, as refractory silver 
minerals arc hardly attacked. The ]>rocess is suited to easy ores 
and a region whore the climate is warm and dry, and horse- or 
mule-[K)wer, labour, and quicksilver are cheajter than fuel and 
water. 

The Washoe. ]»rocess is the leading raw-amalgamation process of 
the United States, where it w'as invented in 1859 by A. B. Paul. 
It consists in wot-stanipiiig coarsely crushed ore, settling the sands 
and slimes produced, and grinding and amalgamating them in 
steam-heated iron i>aiiK with or without the use of chemicals (salt 
and blue vitriol). Tho ores may contain a larger proimrtiou of 
sulphurets and complex silver minerals than with the ratio pro- 
cess and still give a satisfactoiy extraction. They are crushed to 
ogg-sixo in a rock-breaker, and pulveri;scd to pass a 40-mesli sieve 
in a California stamp-mill, which treats in 24 hours about 3 
tons per stani}). A 10-stam]> mill is fed by one rock-breaker, and 
discharges the liquid pulp into 10-15 wooden settling twks, 
9 by 5 by 8 feet, the settled contents of which are shovelled out and 
(iharged into tlic pans. The pan in general use is the combina- 
tion pan. It has a flat cast-iron bottom, 5 feet in diameter, and 
wooden sides about 30 inches liigh, the lower parts of whicli are 
lined with cast iron. In the centre is a hollow cone, tlirough 
which passes the driving shaft, geared from below. This turns the 
binding apiiaratns (driver with mullcr), which can be raised and 
lowered. Tne speed is 60-90 revolutions per minute. To the 
bottom and muller are attached grinding }>Iate8 (shoes and dies), 
which are rei>laced when worn ; and to the sides throe \rings, to 
deflect the moving pulp towards the centre, and thus establish tho 
necessary pulp current. The lower side of the bottom has also a 
iteam-ohest. A lO-stamp mill has 4-6 pans, which receive 2-ton 
charges. In working, the muller is raised half an inch, the pan 
charged with water and then with ore, the muller is lowered, salt 
and Dine vitriol are added, and the charge ground for 3-4 hours. 
The pulp is heated with live steam to i^ut 90*’ C., and kept at 
tliat temperature by exhaust steam in the bottom-chest. After 
grinding, the muller is raised and quicksilver add^, and the 
silver then amalgamated in 8--4 hours. In amalgamating without 
the use of chemicals, finely divided iron, worn from the shoes and 
dies in the stamp-mill and the pan, decomposes oeraigyrite and 
argeutite, and the liberated silver is taken up by the quicksilver ; 
the process is hastened by adding salt. When salt and blue 
vitriol are added to the charge, they form sodium sulphate and 
cupric chloride (2Ka01 0 uS 04 =RaS 04 -f CuCli), both of which are 
readily soluble in water. Cnprio ohloride acts upon argentite 
( AggS + CuClg — 2AgCHl ■+• GuS), proustite (dA gy AsSy -f- 12CuO]2 — 
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8AgCl, 2AgaS, 2CuS, AbjjSs, 6S), pyrargyrite (2Ag8SbS8+4CuCl = 
6AgGl + 2CaS + Sb8S8 + S), and is also muced to cuprous chloride 
by metallic iron (20uCla+Fe=Cu2Cla+FeCla). This salt, in- 
soluble in water but soluble in brine, also acts u}K)n argentite 
(AgaS'fCuaCl3=2AgCl + CuS + Cu) and pyrargyrite (2Ag^bS3+ 
Cu3Cl2=A^l+Agi^ + 2Ag+2CuS + Sb|^3), and would give with 
silver sulphide in the presence of quicksilver, the Patio-reaction : 
metallic silver, cupric sulphide, ana mercurous chloride (2Aga8 4- 
CuaCL + Hg s= 4 Ag + 2CuS + HgoCla), but the iron decomposes the 
quicksilver salt (HgaCla+FessHga + FeCla), setting free tiie quick- 
silver. The amalgamation is rapid. Thus Austin found that at 
the Charleston mills, Aiizona, 92 ‘13 per cent, of tlic total silver 
recovered was extracted after 1 hour, 94*10 per cent, after 
2 hoiira, 95*92 per cent, after 3 hours, and 100 iKsr cent, after 
4 liours. The loss in ouicksilvcr is small, as there is no chem- 
ical loss inherent in tne iirocess ; the yield is relatively high, 
but the bullion is liable to be low-grade, ou account of copfier 
being precipitated and amalgamated. When the charge has 
been worked, the contents of the pan are discharged into a settlor, 
in which the amalgam is separated from the sands. It has the 
same general construction as the tniii. It is 8 feet in diameter 
and 8 ieet deep. The bottom, sligiitly conical, has a groove near 
the circumference to cateli the amalgam, whieh is withdrawn 
through a discharge-spout into a bowl. In the sides at different 
levels are tiirce disehargc-lioles fur water and sand. The mullor 
reaches to within three inches of the bottom and makes 12-15 
revolutions per minute. In settling, the pulp is diluted by a 
small stream of water, and the thinned pul}) draw'ii otf, first through 
the to}) discharge-hole and then through the other two, the 
bottom one being about 8 inches above tlic amalgam. Settling 
takes about half the time required to work a charge in the })an, 
hence one settler serves two })ans. The amalgam is dip})ed out 
from the bowl into a canvas bag (the strainer), to se})ai‘ate the 
excess of the quicksilver from the ])asty amalgam, which is then 
retorted and molted. The cost of treating a ton of ore in the 
western })art of the United States is from 83 to 87. At some 
works treating ores containing sulphurets which do not yield tlieir 
silver to quicksilver, concentration a])paratus (see Ore-Dukrsing) 
is inserted between the stamps and the seitliiig tanks to remove 
the sulphurets, which are worked by themselves ; at other works 
they arc recovered from the sands after those have left the settlers. 
In "order to <lo away with the handling of the wet pul}i, and 
to obteiii a higher extraction, M. P. Boss has moailied the 
ordinary plant by making the ])ulp flowing from the stam}>s pass 
through a grinding pan, then through a series of amalgamating 
})ans followed by a row of settlers. 

A 20-stam|) mill is served by 12 men in *24 hours. The Washoe 
process is inuopendent of the climate, but it re(iuire8 cheap }>ower 
and an abundance of water. 

In the eVtso, Caldron, or Hot process the iiulvcrized silver ore is 
boiled in a copper-bottomed wooden vat, first w'itli brine until the 
silver has been reduced by the co})})er, and then w’ith quicksilver. 
Th(i Foadoih is an improvement on the Cazo. Bars of copper 
drawn over the bottom by mules or water-power (like the stone 
drags in the arrastra) grind off fine particles of c.o])pcr, which 
hasten the reduction of the silver and diminish the formation of 
calomel. In the KroJmke process the silver mineral of the 
pulverized ore is decomi)OHed in a revolving barrel by a hot 
solution of cuprous chloride in brine in the presence of zinc or lead 
and quicksilver. 

C/dorodizinff Boasting, — In a chlorodizing roast 
chlorine produces its effect as nascent chlorine or gaseous 
hydrochloric acid. The leading reagents are salt (NaCl), 
sulphur trioxide (SO3, produced in the roasting), and water 
vapour (HgO). The decomposition of salt is ox])ressed by 
2NaCl -t- 2 SO 3 « Na 2 S 04 -f SO 2 + C1.J. In the presence of 
water-vapour the following reaction takes place : 2 NaCl + 
S 03 -f H 20 = Na 2 S 04 + 2 HCL As some water-vaix»ur is 
always present, hydrochloric acid will invariably bo formed 
with the chlorine. The roasting is carried on in hand 
and mechanical reverberatory furnaces, occasionally in 
muifle-fumaces. A chloridation of over 90 per cent silver 
is the rule. 

Tile European Barrel or Freiberg process (see Ency, Brit, vol. xxii, 
). 70), perfected at Freiberg, Saxony, was abandoned there in 1856. 
u the United States it was used quite extensively in Colorado and 
Nevada, but has now been given up. The main reasons for this 
are the length of time required to finish a charge, on account of 
the absence of any extraneous source of heat, and the groat care 
with which operations have to be carried out in order to obtain 
satisfactory results. Tlie Beeee River process consists in dry- 
stamping cmdied dried ore and dried salt (separately or together), 
charging them into a roasting furnace, and amalgamating the 
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chlorodized ore in an iron pan. The general arrangement and 
construction of a mill rosemlne those of the Washoe process. The 
appaiutus for drying ore and salt varies gioatly, drying-floors, dry- 
kims, and continuous mechanical reverberatory furnaites with 
siatioiiary and lovolving lieurtlis boiug used. The general eon- 
struction of the }ian is the same as in the Washoe ])roeos8 ; the 
management, however, difiei's. The steam-chest is not used to 
such an extent, as the bottom would 1^ iii-cniaturely corroded ; 
less water is us^, as the pulp would become ten; thin ou account 
of the soluble salts (sodium cliloridc, sulpbate, &e.) going into 
solution ; and the masted ore is not ground, as the hot brine 
readily dissolves the silver chloride from the porous ore, and thus 
brings it into intimate contact with iron and quicksilver. (l>]iemical 
reagents are sometimes added — lime or sulphuric acid, to neutralize 
an excess of acid or alkali ; bluestoiie, to form cuprous chloride with 
sodium chloride ; and irou and zinc, to make tlie galvanic action 
more energetic and reduce the consumption of iron. The rest of 
the apiMiratiis (settler, retort, cmcible fiiriiai;e) is rhe same as w'ith 
the Washoe })ro(;ess. The Reese River pr(K‘ess costs from half as 
much again to twi(‘K as much us the WasiuM) })ro(;ess. 

The Fmnck-Tina })roc.eH8 was develojied in Bolivia for the treat- 
ment of refractory ores rich in ziin; blende (ZnS) and tetrahedrite 
4(Cuo,Fc,Zn,Ag3,Hg2)S 4’ (Sb, As, 111)383. The ore is given only a 
})artial chlorocliziiig roast, on aeeouiit of the great loss in silver 
that W'ould be caused by the foimatioii of zinc ehlorido (ZiiC'lg). 
The largo amount of soluble sulphates of iron and cojqxT fonned in 
the roast is inado to aett u})on salt (charged in a co})}ier-bottomed 
amalgamating [lau ; the chloride's fomicd finish in the wet way 
the iin}tcrfet‘t chloridation obtained in the furnace. 

Lirimativftt , — Ores suited for amalgamation can, as a 
rule, be successfully leached. In leaching, the silver ore 
is subjected to the action of solvents, which dissolve the 
silver; from the solution the silver is })re(‘i})itated and 
converted into a marketabkj product. 

The leading solvents are aqueous solutions of liyposulj)hite salts. 
Sodium chloride, cjiaracterisiic. of the Augustin process (st‘o Awe//. 
Brit, Vol. xxii. p. 70), has almost wholly fallen into disuse ; and 
potassium cyanide, wliicli lias become a very imjiortant solvent for 
finely divided gold, is rarely used in leaching silver ores. The use of 
sodium hy'jiosulphite as solvent, and sodium siil))hide as preeijiitant, 
was ])ro})OS('d in 1850 liy llaneh and Percy, and }>iit into praetiee 
in 1858 by Patera {Faiera }»rocess) ; caleiuin hyj)osiil})hite with 
eahuum polysulpliidc was fimt used by Kiss in 1860 {Km process, 
now obsolete) ; sodium hyposul}>hite with calcium |M)lyHul])hidc wiis 
adopted about 1880 by Hofmann {Hofmann process) ; finally, sodium 
hyiKisulphi^e with cuprous hyposulpliite was first ajiplicd by Russell 
in 1884, w'ho included in his jirocess the acidulaiion of the first 
wash-water (to neutralize any harmful alkaline reaction), and the 
sejiaration of lead with sodium carbonate from the silver Hohition 
previous to precipitating with sodium Hul})liid('. In all }>r(KU!KHes 
the silver ore is finely crushed, usually by rolls, as, becauw 
making few fines, they leave the ore in the best condition for 
leaching. As a rule the ore is subjected to a ])roliniiuary ehlorodiz- 
ing roast, though (Kieasionally it may be leaciied raw. The vats in 
common use are circular wooden tanks, 16-20 feet in diameter and 
8-9 feet deep if the leached ore is to ho I'enioved by sluicing, 
5 feet if by shovelling. They liave a false bottom, w’ith (jlotJi or 
gravel filtei’S. The basis of ilio following outline is the Pateia 

1 )roticss. The ore, supposed to have been salt-ioasted, is charged 
oosi3ly into the leaching vat and treated ■with water (to which 
sulphuric acid or blue vitriol may have been added), to remove 
soluble salts, which might later on be }ire(tipitatiHl with the silver 
(base-metal cthlorides), or ovemharge tlie solution (siMlium chloride 
and sulphate), or interfere with the solvent iH)Wer (mxliuin 
sulphate). The vat is filled with water from above or ImjIow, in-end 
out-flow are tlien so regulated as to ketq) the ore eoveivd witli 
W'ater. Any silver dissolved by the first wash-water is recovered 
by a He})arato troaimeiit. After the wash -water has been draimxl 
off, the ore is ready for the silver solvtait. This is a solution 
containing ii}) to 2 jier cent, of sodium hy}»osulphite (NagSgO., i 
5 aq.), of which one i)art dissolves 0*485 ]>arts silver chloride, =0 ‘365 
parts metallic silver (2AgCl-}-3Na^g03 = AggS203,2Na2Sg03^- 
2NaCl). Silver arsenate and antimoniate are also roa<lily soluble, 
metallic silver slightly so, silver sulphide not at all. (In the 
Russell pro({es8 double salts: 4Na2S.j03*3CiigSg03, and 8NagS«0., 
SCtigSgOg metallic silver and silver Hul])hide are readily soluble ; 
thus it supplements that of Patera). After the silver has 
been dissolved by jieroolation, the last of the solvent still in 
contact with the ore is replacjed by a second wash- water. The 
silver solution, collected in a circular prot^ipitatiiig vat (10 feet in 
diameter and 10 feet deep), is treated with .sorliuin siiljihido (or 
calcium ])olysul])hide), unless so<lium carbonate was first added to 
throw down any lead, present in the ore as sul}>hat(s that liad gom* 
into solution. Silver sulphide falls out as a black mud, namely. 
2Ag2S.,03 + NagSg = AggS + Na^SgO* and NaAOg + NiigSg -- 
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2 N«AO,+ 2 S (or AgJ^O,+OllS 5 =Afta^ CaSjOj+S^, and iu iiart 
CB 8 j 0 ,+N« 3 S 04 =CaS 04 + NajS 5 , 0 i>)> about 60 pei- cent, silvor, 
and the aolvout will be rejfenerated. If the sodium cuprous l^po- 
Mulpliitc woH ustid an a Holvoiit io additiou to tiie simple sodium 
ImioBiilphite, cuprous sulphide will be jwocipitated with the silver 
sui|)hide, and the precipitate will be of low'or grade. At some 
works the silver is jirccipitated with sodium sulphide, and the 
liquor, after haviug been separated from the silver sul^ihide, 
iu ti-eated with caleiuin polysulphide, that by the precipitation of 
tudeium sulphate the accumulation of sodium suI|jhato may be 

S roveiited. The precipitated silver (copper) sulphide is filtered, 
ried, and usually s]iipi>od to silver-lead works to be refined ; 
sometimes it is converted into metallic silver at the works. The 
solution, freed from silver, is used again au uolvent. Lixiviation 
lias many advantages over amalgamation. It permits coarser 
crushing of the ore, the cost of ]»lant is lower, the power n^uired is 
nominal, the cost of chemicals is lower than tliat of quicksilver, loss 
water is iitH^essary, and the extraction is often higher, as silver 
arsenate and antimouiato are readily soluble, while they are not 
decomposed iu amalgamation. On the other hand, silver and 
silver sulphide are readily amalgamated ; and while they are not 
dissolved iu the Tatera iirocoss, they are in the Hussell process. 

StatMcs, — The. world’s production of silver in 1900 was, accord- 
ing to The Miiieral Indtiitlry^ vol. ix. p. 31&, in troy oz. : United 
States, 59,561,797 ; Canada, 4,446,505 ; Mexico, 55,804,420 ; Cen- 
tral America, 1,446,795 ; Argentina, 883,561 ; Bolivia, 10,432,685 ; 
Chile, 5,772,791 ; Colombia, 2,800,000 ; Ecuador, 81,000 ; Peru, 
6,590,955 ; Austria, 1,272,022 ; Hungary, 675,750 ; France, 466,189; 
(formally, 6,243,326 ; Greece, 1,294,917 ; Italy, 1,081,707 ; Norway, 
1 . 'id, 389; Russia, 163,960; Sorvia, 18,386; Spain, 5,909,418; 
Sweden, 73,626 ; Turkey, 65,363 ; United Kingdom, 191,927 ; 
Dutch East Indies, 1447 ; Ja]iaa, 1,810,375 ; Australasia, 14, 063, 244 ; 
other countrie.s, 48,226; total, 180,854,781. 

Authujiitikk. — P ifiitCY, J. Metallurgy of Silver avd Oold^ 
London, 1880, Part i. — E olkston, Th. The Metallurgy of Silver ^ 
Gold^ and Quicksilver^ New York, 1887-90, Part i. — E isslek, M. 
The Metalhirgy of SUver^ London, 1891 .— Collins, H. F. Tlte 
Metallurgy of Lead and Silver ^ London, 1900, Part ii. 

(n. o. M.) 

8ilV68| a town of the district of Faro, Portugal, on 
the right bank of the Silves, *10 miles west-north- west from 
Faro. It is suiTounded wiUi walls and possesses a castle. 
Its nianufacturos include corks and soap. It ])roduces 
corn, vegetables, and fruits, cs|)ecially oranges, carob beans, 
and almonds (all three ex|K)rted). Figs are bred, and fish- 
ing is carried on iu the river and at sea. Alfonso III. 
wrested Silves from the Moors. Population (1890), 8363 ; 
(1900), 9688. 

Simbirski a government of East Kussia, on the 
right hank of the Middle Volga, with an area of 19,110 
square miles. Its geology has been carefully investigated, 
and it apiK3ars that all systems, beginning with the Car- 
boniferous, are ixqiresented. The “Variegated Marls,” 
which have l)ecn the subject of animated polemics 
among the Iluasian geologists, continue to remain prob- 
lematic os to their exact age, but the thorough iii- 
(juirios of Professor Pavloff have pennitted the geological 
age of the Jurassic formations to be definitely settled. 
Triassic dejwsits ap])ear in the north ; Carboniferous and 
(h-etaceous are spread in the eastern iiart of the province, 
where they arc covered in many places by Tertiary de- 
jiosits ; Chalk and Eocene deposits chiefly crop uj) in the 
west, and the Chalk iu the soutL Post-Pliocene dejiosits 
containing bones of the mammoth and other extinct 
nidmmals cover the older formations. Sulphur, asphalt, 
salt, ochre, and iron-orc are extracted, as well as various 
building stones. The domiciled |K>pulation, which was 
estimate at 1,655,500 in 1891, proved to be only 
1,549,461 in 1897, when there were 799,660 women, and 
the urban population numbered 109,175. Nearly all the 
inhabitants either belong to the Russian Orthodox Church 
or are Nonconformists, there being only 144,440 Mussul- 
mans. The government is divided into eight districts, the 
chief towns of which are Simbirsk (43,300), Alatyr 
(11,086), Ardatoff (4838), Buinsk (4216), Karaufi (4613), 
Kurmysh (3484), ^nghilei (5735), and Syzran (32,377). 
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The number of schools in 1899 was 944, with 39,000 boys 
and 11,000 girls. School gardens and school farms have 
boon widely introduced, and no fewer than 240 schools 
were iirovided with such facilities for practical instruction, 
w^hile bee culture was taught in 55 schools, and various 
trades in 14 schools. Owing to the efiforts of the zemstooe 
(local councils), sanitation is well looked after, and there 
are 32 hospitals and 91 infirmaries. Out of a total area 
of 7,502,500 acres of cultivated land in 1898, the peasant 
village communities held 4,495,800 acres, private owners 
2,330,300 acres, the Imperial domains 602,500 acres, and 
the towns and the Crown 73,400 acres. In 1898 the 
forests covered 3,437,000 acres. The peasants are rapidly 
buying considerable quantities of land. Most of their 
allotments (more than 76 per cent.) are under fields, and 
l^esides what they own they rent 501,500 acres from the 
private owners. No fewer than 3,483,500 acres were under 
cereal crops in 1900, and the average yield in 1895-99 
was : wheat, 884,000 cwt. ; rye, 9,945,000 cwt. ; oats, 

4.402.000 cw't. ; barley, 50,000 cwt. ; all cereal crojtB, 

17.436.000 cwt. ; also potatoes, 3,311,000 cwt. 

In 1898 there were 288,890 horses, 326,000 homed 
cattle, and 916,820 sheep. Good breeds of horses are 
kept, and a considerable export trade in them is carried on. 
Domestic trades give employment to nearly 15,300 iier- 
sons ; carts, slcdgeiE^ wheels, and all sorts of woc)den ware 
are made in the villages, as also are felt goods, boots, 
gloves, caps, handkerchiefs, To\yc», and fishing-nets, all of 
which are widely ex]x>rtcd. Large establishments, how- 
ever, are not very numerous; factories, indeed, employ 
only 18,710 workers, and their aggregate annual returns 
do not amount to more than 10,640,000 roubles. They 
mainly comprise wool cloth mills (4,575,000 roubles), 
flour-mills (18 provided with rollers), and distilleries; 
there are also tanneries, glass, and starch works. The 
internal trade is chiefly carried on at 82 fairs, the chief of 
which are held at Simbirsk, Syzrafi, and Karsufi. There 
is a considerable export trade in grain, mostly rye and 
flour. (p. A. K.) 

Simbirski the capital of the above government, 
576 miles by rail east-south-east of Moscow, between 
the Volga and the Sviaga, which here closely approach 
each other. It is one of the best built provincial towns of 
Russia. It has gymnasia for boys and girls, with a 
summer sanatorium for the pupils, numbers of other town 
and industrial schools for boys and girls alike, two jmblie 
libraries, one of which has 44,000 volumes, thi’cc daily 
l)aix)rs, a good theatre, and more than the usual number 
of philanthropic institutions. Its factories are of no im- 
|X)rtance, but its trade is considerable, especially that, 
connected with its great fair in horses. In 1897 the 
population was 43,300. 

Siml^ a town and district of British India, in the 
Delhi division of the Punjab ; the summer residence of 
the Viceroy and of the staff of the supreme Government. 
The town is 7075 feet above the sea ; 58 miles by cart- 
road from the railway station of Kalka, which is 1116 
miles from Calcutta. Population (1881), 12,258; (1891), 
13,836 ; municipal income (1897-98), Rs. 3,22,280 ; death- 
rate (1897), 23 per thousand. The sankarium of Simla 
occupies a spur of the lower Himalaya, running east and 
west for about 6 miles. Three miles west is the can- 
tonment of Jutogh. The minor sanitaria of Easauli, 
Sabathu, Dagshai, and Solon lie some distance to the 
south. The hills all round are clothed with rhododendron 
and deodar. In 1897 the total rainfall was 51 inches, 
of which 38 inches fell from June to September; the 
maximum temperature was 82* F. in May, the minimum 
32* in December; the prevailing winds are northerly* 
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Simla is gradually becoming the permanent headquarters 
of many of the o&ial establishments. A vice-regal lodge, 
foreign office, secretariat buildings, army headquarters, 
public works office, and clerks’ quarters have been built at 
imperial exijense. The municipality has provided water 
and sewerage works and a fine town-hall, out of a loan of 
Rs.8, 15,890^1 There are several hotels and banks. Simla 
is the headquarters of a volunteer rifle corps, 400 strong. 
Two breweries have a yearly out-turn of 39,000 gallons, 
with larger breweries at Kasauli and Solon. There are 
11 printing-presses, issuing 5 newspa|)ers and periodicals; 
and there are numerous libraries and institutes, of which 
the chief is the United Service Institution, with a subsidy 
of Ils.3,000 from Government. The Ilijion hospital receives 
Bs. 10,000 from endowment and Rs. 1,600 from Govern- 
ment Educational institutions include Bishop Cotton’s 
school for boys, the Mayo industrial school for girls, 
several aided schools for European boys and girls, and 
two Anglo-vernacular schools for natives. The Lawrence 
military asylums are at Sonawar, near Kasauli. 

The district of Simla has an area of 102 square miles. Popu- 
lation (1891), 44,642 ; (1901), 40,353 ; average ueiisity, 395 persons 
per square mile. The land revenue and rates in 1897-08 wore 
Jls.21,151 ; cultivated area, 13,045 acres, of which 52 were under 
tea ; number of police, 307 ; number of schools, 41, attended by 
1864 boys, being 40 psr cent, of the boys of school-going age; 
death-rate (1897 )« 22 per thousand. A railway on the metre 
gauge is under construction from Kalka to Simla, 68 miles, with 
several tunnels. 

Simofli Sir John (1816 ), English surgeon 

and sanitary reformer, was bom in London 10th October 
1816. His father, Louis Michael Simon, was for many 
years a leading member of the London »Stock Exchange. 
Both his grandfathers were French emigrants, who carried 
on business in London and Bath rosjKJctivcJy. His father 
died at the advanced age of almost ninety-eight, and his 
mother, after sixty-seven years of happy wedlock, when 
she had almost attained ninety-five years of age. »Simon 
was educated at a preparatory school in Pentonville, spent 
seven years at Dr Burney’s school in Greenwich, and 
then ten months with a German Pfanxjr in Xlhenish 
Prussia. His father intended him for surgery, and he 
Ijegan the study of medicine on 1st October 1833, when 
ho was a few days short of seventeen. After the fashion 
of the time, he iKscame an aj»prontice of Joseph Henry 
Green, the distinguished surgeon at St Thomas’s, well 
known for his friendshi}) for Samuel Taylor Coleridge, 
whose literary executor Oeen became. He qualified in 
due course, became a demonstrator of anatomy, and was 
assistant surgeon to King’s College Hospital for several 
years; and in the autumn of 1847 he was appointed 
surgeon and lecturer on pathology at his old school, St 
Thomas’s, whore, with progressive changes, he continued 
to remain an officer. His life was divided between two 
great pursuits — the career of a surgeon, and the mastery 
and solution of many of the great problems of sanitary 
science and reform. In the spring of 1844 he gained 
the fijrst Astley Cooper prize by a physiological essay on 
the thymus gland, and the following year was elected a 
fellow of the Royal Society. In 1847 he gave liis first 
lecture at St Thomas’s Hospital, on the “Alms and 
Philosophic Method of Pathological Research ” ; followed a 
little later by lectures on general ))athology in relation 
to the principles of diagnosis, and the treatment of 
disease. These lectures were of great importance at the 
time, and of the utmost value in directing energy into 
new and profitable channels of work. Simon published 
many clinical surgical lectures of the greatest im})ortance, 
and contributed a masterly article on “ Inflammation ” to 
Holmes’s System of Surgery^ which has become a classic 
of its kind. It was, however, on his appointment in 
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1848 as medical officer of health to the City of London, 
and afterwards to the Govermiient, that Simon’s great 
abilities found sco^ie for congenial exercise. His first 
report to tlio City Commissioners was characterized by 
The Times of 8th November 1849 as of extraordinary 
interest, and the ablest, most lucid, and most temperate 
statement of modern sanitary condition and wants. His 
work in sanitary Science lias stimulated and guided its 
development, until it has reached in England the highest 
degree of excellence, and affords an example to the civi- 
lized world. Ho himself defined it as “proposing the 
physical, social, and, indirectly, the moral improvement 
of what is an immense majority of our fellow creatures. 
It transcends the imjiortance of all other sciences, and 
seems in its beneficent ojierations most nearly to cmliody 
the spirit, and to fulfil the intentions, of practical (Chris- 
tianity.” It is inqxissible to overestimate the value of 
Sir John Simon’s work, or the imjwrtance of his influence 
in the furtherance of the public health, and the prevention 
of disease, and in inculcating right methods of medical 
government. In 1878, after filling other offices in the 
Royal College of Surgeons, he became its president, and 
in 1887 was created K.C.B. It was largely due to 
his advocacy that the new St Thomas’s Hospital was 
rebuilt on its present site after it was compelled to leave 
its old habitation near London Bridge. As a surgeon, 
Simon’s work came second to his interest in sanitary 
science, but he claimed priority over Cock in the ojHira- 
tion of |)erineal puncture of the urethra in cases of reten- 
tion from stricture. (w. macc.) 


Simon, Jules Francois (isu-^i 896), French 

statesman and ])hiloso]jher, was born at Lorient in 
December 1814, His parents were of Jewish extraction, 
and the family name was Suisse, which he dropjKMl, 
making a surname out of the prenomen Simon. He 
l)ecame a schoolmaster, and after holding various api>oiut- 
ments at public schools in the provinces, was called to 
Paris by Victor Cousin, then oinni])otent in all educa- 
tion! matters, to l(‘cturii on the history of philoso])hy 
at the Nicole Normale. In 1839 he became professor 
of philosophy at the Sorbonne ; in the following year 
he published his iStudes sur la Tli4o(lMe de PlaUm 
et d^Aristote-y and in 1844-46 his history of the philo- 
sophical scliool of Alexandria. These works, as well as the 
brilliancy of his hjctures, gave him a high re]«itiition, and 
after the revolution of 1848 he was elecU,*d to the National 
Assembly, which he (juitted in the following year to serve 
on the Council of StaU‘, from which he was soon re- 
moved as too much of a Kejniblican. His lUipublicanisni 
was in fact mo.st moderate, but thoroughly sincere, as he 
proved by refusing to take the oath of allegiance to Louis 
Napoleon’s Government after tluj rmip d^^tat of DeceinlHjr 
1851. Deprived of his i>rofessorship, he set, together 
with his wife, a si>lendid example of honourable ]K)verty, 
living with the utmost frugality, and occupying himself 
with the production of a series of valuable treatises, 
written for general readers in a ]»opular style, on religion, 
morals, and i)olitics in tliiiir most practical as|>ects. Le 
Devoir apj>eared in 1864, Jai lieliyion, Natarelle in 
1856, Jai Liberte de (Junscienjce in 1867, La lAberUl 
Politiqye and La Liberte Civile in 1859, DOuirriere in 
1861. In 1863 M. Simon was again elected to the legis- 
lature, and until 1869 w'orked with the group of five, 
headed by M. fonile Ollivier, a^Iio constituted the Re- 
publican imrliamentary Opix)sition. ITe has given in his 
memoirs an entertaining account of this diminutive but 
by no means insignificant ]»arty. After the downfall of 
the Empire, M. Simon was made minister of jmblic in- 
struction by the l^ovisional Government, and after the 
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capitulation of Paris he became minister of the interior ad 
interim^ and was sent to Bordeaux to put down the appre- 
hended resistance of Gambcttji to the jjeace concluded with 
Germany and the elections ordered by the Government. 
He successfully acquitted himself of this difficult task, and 
although defeated at Paris, was elected for the Marne. 
Uix)n the definitive reconstitution of the Ministry he 
resumed the jjortfolio of public instruction, and retained it 
until Thiers’s fall in May 1873. Throughout his tenure 
of office his course was most conciliatory, especially towards 
the clergy, whose distrust of him he succe^ed in greatly 
mitigating. In pursuance of this policy he directed the 
repair of the cha|)el founded as an expiation for the death 
of Louis XVI. on the one hand, and the restoration of 
Napoleon’s statue in the Place Yend6me on the other. 
His ministry was also memorable for the organization of 
the French School of Archajology at Athens. In 1875 ho 
wjis elected a member of the Academy and a life senator ; 
and in DeoemW 187C, ujjon the resignation of M. Dufaure, 
was summoned by Marshal MacMahon to fonn a (cabinet, 
in which he was premier and minister of the interior. 
Hero, as previously, his iwlicy was one of conciliation, and 
he and the President would probably have worked together 
in harmony could they have been left to themselves. The 
constant pressure of the more advanced llopublicans, how- 
ever, alarmed the Conservative President, who on his part 
was worked iqion by the anti-Ttepublican consjnrators al^ut 
him, until, on 10th May 1877, he addressed M. Simon a 
letter which, although not openly demanding his resignation, 
left him no alternative but to tender it, unless he was 
prespared to resist and apj)eal to the Chambers. It w'os a 
very general oj)inion that he ought to have done so ; and 
although he has vindicated himself by alleging his fear of 
provoking the Marshal to a coap d^4iat^ it is certain that 
the traiisferciKJC of the Government of the Kepublic to its 
(uiemies might well have been its ruin but for their timidity 
and the extraordinary exertions of Gamlxjtta. M. Simon 
never again held office, but frequently took an active part 
in the debates of the Senate, and proved himself one of 
the first orators of his time in the resistance which his 
conciliatory temiier led him to offer to the sweeping edu- 
cational reforms of M. Jules Ferry, and in his advocacy of 
free trade in 1891. On both occasions, ho\rever, ho failed 
to convince his audience. He wrote in 1878 the history 
of M. Thiers’s Government, and in 1887 published a most 
vivid |)ersonal sketch of Victor Cousin, the author of his 
fortune, but from whose des]K)tism he had had much to 
endure. In his latter years he wrote two volumes of 
autobiographical memoirs, Premiers M^moiren^ and Le 
Soir de wia Jimmie, They have many gajis, but contain 
much interesting matter. He died in Paris, 8th Juno 1896. 
No man prominently connected with French politics in 
the 1 9th century has left a higher reputation for modera- 
tion and ])atriotic disinterest^ncss ; it is impossible to 
find a fault with his public conduct, unless his failure 
to resist Mai*shal MacMahon be accounted one. As a 
moral philoso]>her he ranks high, and his treatises have 
enjoyed a very wide circulation; in speculative philo- 
sophy he is less distinguished as a thinker than as a 
historian. (a. g.) 

Simon’s TOWtlf a town and naval station in Cape 
Colony on Simon’s Bay, an inlet on the west side of False 
Bay, 20 miles south of Cape Town, with which it is con- 
nected by rail It occupies one of the finest sites in South 
Africa under the sickle-shaped headland, at the southern 
extremity of which stands the lighthoiuse of the Cape of 
Good Hope. The Imperial Parliament voted a sum of 
£2,500,000 for enlarging and strengthening the fortifica- 
tions, docks, arsenal, and approaches of this station ; and. 


in course of time, Simon’s Town will be the strongest and 
most convenient naval station in the southern hemisphere. 
False Bay, which corresponds on the south to Table Bay 
on the north side of Table Mountain, is a spacious inlet 
which has an average depth of from 15 to 20 fathoms, 
and is completely sheltered on all sides except towards 
the south. Here a whole fieet of the largest vessels can 
ride safely at anchor under the formidable batteries by 
which it is proposed to guard the southern entrance bo- 
tiveen the Cape headland and Cape Hangklip, facing it 
on the opposite (oast) side. The Cape headland forms the 
divide between the cold Antarctic current which passes 
to the west and the warm Mozambique current which 
sweeps round from the Indian Ocean and penetrates into 
False Bay, thus raising the temperature of Simon’s Town 
4“ or 6“ F. above that of Cajje Town. Population (1887), 
3000; (1900), 5000. 

SImson, Martin Eduard von (1810- 

1899), German jurist and politician, was born at Kimigs- 
borg, in Prussia, on 10th November 1810, of Jewish 
imrentage. After the usual course at the gymnasium of 
his native town, he entered its university in 1826 as a 
student of jurisprudence, and devoted himself specially to 
the study of Komati law. He continued his studies at 
Berlin and Bonn, and, having graduated doctor juris, 
attended lectures at the £cole de Droit in Paris. Retuniing 
to Konigsberg in 1831 he established himself as 
docent in Roman lawr, becoming two years later extra- 
ordinary, and in 1836 ordinary, professor in that faculty at 
the university. Like many other distinguished German 
jurists, pari passu with his professorial activity, Simson 
followed the judicial branch of the legal profession, and, 
passing rapidly through the subordinate stages of 
auscultator and assessor, became adviser (Rath) to the 
Landgericht in 1846. In this year he stood for the 
representation of Konigsberg in the National Assembly 
at Frankfort-on-Main, and on his election w^as immediately 
appointed secretary, and in the coui’se of the same year 
became successively its vice-president and president. 
The office to which he was called required in those days 
of storm and stress an unusual amount of nerve, tact, and 
calm judgment, and these qualities the young lawyer 
displayed to a remarkable degree. He controlled the 
sittings of the assembly during the revolutionary i)eriod 
with a dignity that would have done honour to a Si>eaker 
of ripe exiyerience in any house of legislature in the 
world. In his ca^Mcity of president he appeared, on 
3rd April 1849, in Berlin at the head of a deputation 
of the Frankfort Parliament to announce to King 
Frederick William IV. his election as German Emperor 
by the representatives of the people. The king, either 
apprehensive of a rupture with Austria on this account, 
or fearing detriment to the prerogatives of the Prussian 
crown should he accept this dignity at the hands of a 
democracy which he had alternately flouted and cajoled, 
refused the offer. Simson, bitterly disappointed at the 
outcome of his mission, resigned his scat in the Frankfort 
Parliament, but in the summer of the same year accepted 
a mandate as deputy for Konigsberg in the popular 
chamber of the Prussian Landtag. Here he had at length 
an opportunity of displaying his skill in debate, and soon 
made his mark as one of the best orators in that assembly. 
A member of the shortlived Erfurt Parliament of 1850, 
he was again summoned to the presidential chair, and it 
was whOe acting in that capacity that he administered to 
Bismarck a well-merited rebuke. Bismarck, sitting as an 
ordinary deputy and being called to order by the president, 
made a loud aside to a colleague to the effect that they, 
being of noble birth, knew far better than the president 
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what licence to permit themselves. To this Siinson 
replied, ‘^Whatl You dare say that to me, a descendant 
in the direct line from Aaron ! ** Bismarck, to his honour 
be it said, immediately rose and bowed profuse apologies 
to his rebuker. 

On the dissolution of the Erfurt assembly, Simson 
retired from politics, and for the next few years devoted 
himself exclusively to his academical and judicial duties. 
It was not until 1859 tliat he re-entered public life, 
when he was elected deputy for Konigsberg in the 
lower chamber of the Prussian Landtag, of which he 
was president in 1860 and 1861. In the hrst of these 
years he attained high judicial office as president of 
the court of appeal at Frankfort on the Oder. In 
1867, having been elected a member of the constituent 
assembly of the North German Federation, he again 
occupied the presidential chair, as ho did also in the first 
regular Diet and the Zoll-i>arliainent which succeeded 
it. On 3rd October of that year he presented on 
behalf of this body an address to King William I. of 
Prussia in the castle of Hohonzollern, the ancestral 
home of that royal house. On 18th December 1870 
Simson arrived at the head of a deputation in the German 
headquarters at Versailles to offer the imperial crown to 
the King of Prussia in the name of the newly-elected 
lieichstag. The conditions under which Prussia might 
justly aspire to the hegemony in Germany at last appeared 
to have been accomplished. German unity had been 
cemented on the field of battle, and no obstacles, as in 
1849, were in the way of the acceptance of the crown by 
the leading sovereign of the confederation. Thus the 
mission of the tribune of the people, who had the unique 
experience of twice offering a crown, was successful, 
and on 18th January 1871 King William of Prussia 
was proclaimed with all pomp German Emperor in the 
Salle des Glaces at Versailles. Himson continued as 
president of the Reichstag until 1871, when ho retirc<l 
from the chair, and in 1877 resigned his seat in the Diet, 
but at Bismarck’s urging, You owe it to your children, 
they will be proud of you,” accepted, though reluctantly, 
the presidency of the supreme court of justice (Reichs- 
gericht), and this high office he filled with great dis- 
tinction until his final retirement from public life in 
1891. In 1888 the Eini»eror Frederick l^stowed upon 
Simson the order of the Black Eagle, which confers a 
patent of hereditary nobility, but it is characteristic of 
the modesty of this man that ho never cared to adopt 
the title, but continued to sign himself simply “ Dr 
Eduard Simson.” 

His political career coincides with the era of German 
struggles towards unity. As a jiolitician he was one of 
the loaders of modern Liberalism, and though always 
loyal when apimls were made to patriotism, such as 
Government demands for the army, he remained obdurate 
on constitutional questions and refused to sacrifice a jot 
or tittle of popular rights; and he resolutely opposed 
the reactionary policy of the Prussian Conservatives. As 
president of the i>opular assembly, he conducted the 
proceedings with dignity and good feeling. He was a 
profound lawyer, but owing to the composition of the 
chambers in the supremo court not much scope was 
afforded for the display of individual talent. On his 
retirement from the presidency of the Reichsgcricht, he left 
Leipzig and made his home in Berlin, where he died on 
2nd May 1899. His Life has l)een published by his son, 
Bernard von Simson, under the title Edvard von Sinnon, 
Erinmrungen am 9eimm Ijehen^ 1900. (p. a. a.) 

SinalAi a small town in Rumania, picturesciuely 
situated in the Transylvanian Alps at about 15 miles 
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from the Austro-Hungarian frontier at Prodeal. It has 
become the fashionable summer resort of Bucharest society 
since the construction of the royal residence of Peles, 
** Castle Peles,” called after the little mountain on which 
it is built. The building is of a mixed stylo of archi- 
tecture, principally Old German, and the interior is fitted 
with magnificent wood carvings, and stained-glass windows 
illustrating the principal scenes of Carmen Sylva's 
writings. The town is lighted throughout by electricity. 
Population (1900), 2210. 

Tho monastery of Siiiaiia, founded by Michel Caiitaeu;sene in 
1695, was the residuiico of tho royal family until the present 
ch&teaii was built. It consists of two courts suri’oundod by low 
buildings, tho residence of tho monks. In the coutro of eac^li 
court is a small church built in the Byzantine style, which lias 
Ix^en renovated. The monks jiossoss a library, in which are kept 
tho valuable jewels, belonging to the Cantacuzene family. 

SinCilOAf a state of Mexico, bounded on the N. 
by Bonora and Chihuahua, on the E. by (fiiihuahua 
and Durango, on the B. by tho territory of Topic and 
the Pacific, on the W. by tho Gulf of California. Area, 
33,681 square miles. Population (1879), 186,491 ; (1895), 
258,865. It is the best w'atored state of the republic. 
The western hot belt or maritime zone is <lovoted to 
agriculture, the eastern or cold Iwlt to mining. Th(.‘ 
yield of cereals, cotton, tobacco, augar-caiio, coffee, and 
fruits is valued at alx)ut $8,000,000 a year. It is claimed 
that Binaloa is the richest mining region in Mexico, gold, 
silver, copper, iron, lead, being tlie principal products; 
there are also salt deposits, mineral sf>rings, drc. An 
active trathi is carried on through tho i)ort of Mazatlan, 
valued at al>out $18,000,000 a year. The state Ls dividctl 
into ten districts. The- capital, Chiliacan Rosales, with 
10,487 inhabitants, is an im|)ortant commercial ccuitre, 
and has fine public buildings, mamifac‘-tures, and a mini, 
and is conncct(jd with the ix)rt of Altata by rail. The 
priuci|>al towns are Mazatlan (15,852 inhab.), ]Mtw^orito 
(9971), Binaloa, El Fuertc, Rc)sario, and Ban Ignacio. 

Sind, or Boinde, an historic region of India, now- 
forming a division of the Bombay presidency. It com- 
prises the four British districts of Karachi, Haidarakvd, 
Shikarpur, Thar and Parkar, and Upj>er Bind l-'routicr, 
together with the native state of Khair[)ur. Total area, 
53,898 square mile-s. Population (1891), 3,003, 711: (1 90 1 ), 
3,412,373. The administrative hcad(piarl ers are at Karachi, 
the 8 ea 2 X)rt for all the Indus ^'ailey. 

Excluding tin* native state of K)iair)>ur, the ariM of Brilisli 
territory is 47,7tS9 wpiare miles, ropulation (1881), *J,413,8*23 ; 
(1891), 2,871,774, showing an inertase of 19 percent., due to tlie 
exten.sion of enltivaiion by means of canals ; average density, 60 
persons |m*t srpiarc mile, ranging from 100 in the irrigated dis- 
tricl-s of Huidurabwl and Sbikarnur to only 23 in the desert tract 
of Thar and Parkar. ClnssifnMi aeeonling to religijui, in I8t»l 
Maliommcdans numbered 2,215,147 ; Hindus, .567,536 : ('hristiaiis, 
7764, of whom more tliaii lialf were Kiirojajans ; “others,” 
81,327. The great majority of the inhabitants are nndoulitedly of 
Hindu descent, conveii^d to Islam a thousand years ago. They 
speak a langua^ of their own, which is of Hjieeial iiiieivst as being 
more nearly akin to the ancient Prakrit than any other of the 
modem fiuiguei*. In 1901 the iKqndation was 3,21 2, SOS, showing 
a further increase* of 12 i»er cent. 

Agriculture is almost entirely dei>endent u))on irrigation Irom 
the Indus, the average aunual rainfall not exceeding 8 inelies. 
In 1897-98, out of a total c.ultivated area of 3,802,482 .icres, no 
fewer than 2,917,624 otTcs, or 77 per cent., were irrigatid, mainly 
from Goverameiit canals. The princijial crops aie niiJIe;, rice, 
wheat, oil -seeds, pulse, and cotton. In 1S97-OS the receifds 
from 8 “major” irrigation works (of which only 4 wen* in opera- 
tion) amounfixi to R8.13,24,256, and the working . xi»en.ses to 
Ks.d,81,653, sliowing a profit of Rk. 9,42,603, or 6*6.5 jkt cent, 
on a capital expenditure of Rs.1,41,83,190. In addition, on / 
“minor” works there w-as a profit of Rs.10,14,301, or 28*6 per 
cent, on a capital expenditure of Rs, 38, 67, 927. The revenue 
and rates in 1897-98 was R.s. 1,10,25,351 ; number of police, 
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4195 ; pupils at school, 58,980, being 2*4 per cent, of the iiopida- 
tion, the same proportion as for the whole of Bombay. 

Sind is traversed by the North -Western Railway, which follows 
the Indus from tho Punjab to the 8c‘a at Karachi. The Indus 
is twice bjridged ; at Rohri, wlicro the main line crosses the river, 
and a branch goes off to Quetta ; and at Kotri, opi>o8ite Haidar- 
alsid, whence a lino was opened into Rajputana in 1900. The 
sea-borne trade of Sind is concentraUid at tiio jrart of Karachi, 
which ranks as the iifth ])ort in India, witli an aggregate 
of ini|Kjrts and exports (foreign and coasting) valued at about 
erorcs of rupees (say ten millions sterling) a year. A little 
trade is carried on at tho two j^etty iK)rt8 of Sirgonda and Kcti 
Bander. Navigation on the Indus by native boats is kept ojHjn 
by the Indus conservancy de]Nirtniciit. In 1897-98 the river- 
borne traffic botwoon Sind and the Punjab amounted to 1,055,297 
iiiuuiids, compared with 1,487,821 niaunds in the preceding year. 
Tin; external land trade of Sind with Afghanistan and Baluchistan 
was valued at Ks. 52, 18, 829 for im^Kirts and Rs. 29, 06, 489 for 
(•x])orts. The trade with Kandahar is declining, hut that with 
Kahit and IjUS Beyla is increasing. 

See A. W. IIuGiiEH. Gazetteer of the Pi^tjvince of Sind, Loudon, 
1876. (j. 8. Co.) 

Sindhia (Ali Jah Jalaji Rao), Ma- 

HAKAJA (1835-1886). The strength of loyal piiqiOHC 
which enabled Maharaja Ali Jah Jaiaji Rao to remain 
steadfast to hia allegiance to the British Crow’n and faith- 
ful to his engagements, entitles him to a conspicuous place 
in the history of the 19th century. The full inoasui*e 
of (M-edit wrhieh the Maharaja deserved for Ins liehavioiu* 
ill 1858 can only Ins apj>reciated by considering the {last 
traditions of liis family, tho oouditious of misrule which 
preceded liis succession, and the circumstances of his ow*n 
accession to ruling powers. Tlie iiniHirtant state of Gw^alior, 
now filling an area of 29,067 siptaro miles in the centre 
India, was at the commencement of the 18th ceutuiy 
not only the first Maratha state, but a comiietitor for 
iin]H‘rial rule. At the battle of J’anijiat, 1761, a Sindhia 
nuMisured himself against Alnnad Sliah Durani. The Em- 
in sror Shah Alain was restored by the Marathas to Delhi, 
and from 1788 was practically a prisoner in Sindhians charge. 
Mahadaji Sindhians iiiBucnce reached to Mysore, for it was 
tlirougli his influence, in 1793, that the prujiosal of Lord 
Cornw^allis to unite the Pesliwa and tho Nizam against 
1’ipu w'as defeated. Daulat llao Sindhia succeeded 
Mahadaji in 1794, and aided by French olVicers, he trained 
and cc)llectcd a formidable army. His i>redeces8or had 
in 1782 guaranteed the British treaty with the Marathas 
concluded at Sallml But the growing jiow^er of Daulat 
Jiao induced him to join with Berar in supiKirting Baji 
llao against the British. Daulat llao Sindhia secured 
Alimednagar, seized most of Indore, and at thc^ head of the 
strongest native army in India aspired to im]K3rial rule. 
But the British victories of Assiiye, Loswari, and Delhi 
broke his power, and before the outbreak of the Findari 
war, Gwalior w^as reduced to the jK)sition of a protected 
princiiwility. Wlien Daulat llao died in 1827, a distant 
ndativo suocoecled, under tlie name of Jankqji Bao. Tlie 
Uegont, Baiza Bai, widow of the last Maharaja, tpiarrclled 
with tile young chief, and the army took sides in the 
|iabi(?e disjmtes which followed. Disorder pn'-vailed with- 
out, and intrigues within the capital. Tlie army w'a.s 
W’ithout pay or discipline, and turbulent classes, intolerant 
of British justice, sought an asylum in Gwalior, relying 
iijion its past traditions to give them an ojijKirtunity for 
pursuing their lawless occujMitions. 

The weak Jankoji died in 1843, and a lad of eight years 
named Bhagirat llao, a very distant lelative, w iis adopted 
by tlie child- widow of the late !Maharaja. He took the name 
of Ali Jah Jaiaji Rao, and ^fama Saheb w'as apjiomted 
Regent. Tho Regent was ousted by Dada Kliasgiw^alla, 
who, being hostile to the British, won the supijort of the 
army. War was imminent in the riinjab, and these 
proceedings at Gwalior could not l»c ignored. Tho sur- 


render of Dada Khasgiw^alla was obtained, and Lord 
Ellenborough demanded an inteiwiew with the young 
Maharaja on 16th December 1843. Sindhia’s troops 
prevented the meeting, and on 29th December they 
attacked Sir Hugh Gough at Maharajpur, losing 56 
guns and sustaining a decisive defeat. The victory of 
Panniar w^as won on the same day, and the army of 
Sindhia w^as scattered. By a treaty dated 13th January 
1844 lands were ceded for the maintenance of a con- 
tingent force, the army was reduced, and the affairs of 
Gwalior were settled. But beneath the surface tho embers 
of further disorder smouldered, until tho outbreak of the 
Mutiny in 1857 again revived the hopes of Maratha 
supremacy. The Contingent mutinied in June, and the 
British agent withdrew. Every effort was made to induce 
the Maharaja to place liimself at the liead of a national 
movement. But Sindhia and his minister Dinkar Rao 
resisted all overtures. Tlicy resorted to presents and 
various ex|>edients for kee)>ing the trooiis of the state 
quiet, while Delhi was being recaptured and Cawnpore 
avenged. At last Tantia Topi appeared near Gw^alior, 
and the Maharaja marched out to give him battle. His 
troops, however, wont- over to the mutineers and seized 
the fortress, and Sindhia, with his minister, escaped to 
Agra. On 19th June 1858 Sir Hugh Rose retook 
Gwalior and restored the Maharaja to his capital. Sindhia’s 
name and influence would have been of incalculable value 
to the mutiiuM^rs. His biyal conduct therefore received 
tho grateful acknowlodgnamt of the Government. Tho 
decorations of G.C.B., G.(?.S.I., and C.I.E., the rank of 
an honorary general in the British Army, considerable 
grants of territory, and in 1886 the restoration of tho fort 
of Gwalior, expressed the gratitude of the British for his 
services. Jhansi w^as received from Gwalior, and various 
territorial exchanges were effected. In the matter of rail- 
ways, salt, and postal arrangements, the Maharaja readily 
co-ojKjratcid with tlio Government of India. He died on 
20th Juno 1886, leaving large accumulations of treasure, 
and W’as succeeded by his son Madho Rao. (w. l.-w.) 

8inSf0lpOr0f an island and town situated at the 
soutberniiiost extremity of tlie Malayan Peninsula in 
r 20' N. and 103'* 50' E. The island is the most 
iiiqiortant portion f)f the Crowui Colony of the Straits 
Suttlemejits, and the town, which is the administrative 
centre of the colony, is the jirincipal emjxiriuiii of tho 
trade of Southern Asia. SingaiKire is one of the most 
valuable of the minor iiossessions of Gitjat Britain. It 
is very strongly fortified by guns and works of a modem 
tyixj, upon which large sums have been exiiended by the 
Inqierial Government, aided by a heavy military contri- 
bution from the colony. Its geogra})hical ixisition gives 
it strategic value as a naval base, w^hence the routes to 
and from the Far East can be commanded. It x^issesses 
a good harbour, docks, extensive coaling wharves, an 
admiralty dockyard, and considerable facilities for ship- 
ping. As a commerrial centre it is unrivalled in that 
jjart of the world. The total value of the imports in 
1898 was J&l 6,4 16,831, and tho ex^iorts in the same 
year valued £13,583,146. Tho ships using the port 
during 1898 numlx^i’ed 10,013, with an aggregate tonnage 
of 9,086,556, of which 5768 were British, with an aggre- 
gate tonnage of 5,402,032. The revenue of Singapore 
for 1898 amounted to $2,963,550, exclusive of $46,150 
received for land sales, and the cxfionditure was $2,427,061. 
On the island of Pulau Brani stand the largest tin-smelting 
works in the w^orld, w'^hich annually pass through their 
furnaces more than half the tin produced. Singapore 
has also establishments for tinning pine -apples and a 
large biscuit factory. Tlie city jxissesses few fine buildings. 
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but Gk>veniment House, the new law courts, the gaol, 
the lunatic asylum, and the Hong Kong and Shanghai 
Bank are exceptions, as also is the cathedral of St Andrew’s. 
Tliere are three Roman Catholic churches, a Free church, 
an American mission, and several chapels belonging to other 
Nonconformist sects. There is a good racecourse and polo- 
ground, fine cricket and football fields, two golf links, and 
innumerable lawn-tennis courts. There is a town and a 
country club, as well as a German club, and both the 
latter have good bowling-alleys attached. Singapoi'c is 
governed by its own municipality, under tljo supervision 
of the Colonial Government. 

Tlio atmospheric pressure registered in Singapoi’e for 1898 showod 
‘i0‘0l7 inches to bo the highest on 28th January, and 29*711 inches 
to be the lowest on 9th November ; the range for the year was 
0*104 inches, and the mean for tlie year 29*870 inches. The 
tcmi)eraturo of Singapore registered 91*9“ F. in the shade on 18th 
March 1898, that being tlio iiighcst for the year. The lowest was 
70*2^ F., registered on 29th January. The range for the year 
was 12*7" F., and the mean Wius 79*7". Tem])craturo of solar radia- 
tion for 1898 was: highest 163*2'’ F. on 24tli Mai-ch ; lowest 
81 ’O" F. on 12th February ; mean for 1898, 1 12*3® F. The teni|>«ra- 
t.iirc of nocturnal radiation on grass was: highest 75*1" F. on 
30th June ; lowest 66*9® F. on 24th March ; mean of 1898, 71*2® F. 
Relative humidity : highest 98 per cent, on 7th Septenil)cr ; lowest 
53 j)er cent, on 10th November ; mean for 1898, 81 i»er wni. 
Noiiiiierly and north-east winds prevail from the middle of October 
to the end of April, souUierly and south-westerly winds from the 
hcgintiing of May to the middle of October. The moan velocity 
of winds for the year 1898 was 177 miles, the greatest vcslocity 
recorded in 24 hours was 351 miles on 15th October. Rainfall: 
mean for 1898, 106*19 iii(‘hes ; maximum, 158*68 inches; maxi- 
mum monthly fall, 23*94 inches in October ; minimutu luoiitlily 
fall, 2*96 inches; greatest fall in 21 hours, 4*12 intihes on 14tli 
October. 

The following shows the composition of the population, which 
numbered in all 228,555 in 1901 : Europeans 3824, Eurasians 4120, 
Chinese 164,041, Malays 36,080, Inaiaiis 17,823, other nation- 
alities 2667. The birtlis r(‘gistercd in Singai»ore during 1898 
iiumberod 3751, namely, 1960 males and 1791 females, licitig a 
ratio of 16*55 j)cr millc. The deaths registered during the same 
jierhsl numben^d 7602, namely, 5894 males and 1708 females, a ratio 
of 33*54 per mille. The excess of deaths t)\er births is duo to the 
fae.t that there are comparatively few women among the Chinese ; 
the steady increa.so of the ]>opiilation in the fa(‘o of this fact is to 
lie attributed entirely to immigration, mainly from China, but to 
a minor extent from India als<}. The |M3rsous (dassiHl above under 
“other nationalities” are representatives of almost every Asiatic 
nation of imjiortancc, and of many African ractsa, Singapore being 
one of the most cosmopolitan cities in the w’orld. (H. ) 

8in8»hbhllll1i a district of British India, in the 
Cliota Nagpur division of Bengal, The administrative 
headquarters are at C/liaihassa. 

Area, 3375 square niilcs. Pojuilatioii (1881), 4.53,775 ; (1891), 
545,488, showing an increase of 20 per cent., w*hich must he partly 
due to more accurate cnumeivition ; average density, 145 persems 
] Mil* square mile. Cloasitiod according to religion, in 1891 Hindus 
iiumlMsred 230,999 ; MahoniTncdans, 3215 ; Christians, 4864, of w*hom 
129 were EuropoaM ; aborigines, 306,410. In 1901 the jiojiulatioii 
w'as 608,826, showing an increase of 12 per eent. The land revenue 
and rates in 1897-98 wore Rs.1,47,907 ; iiumher of police, 184 ; 
boys at school (1896-97), 12,842, iKong 31*5 j»er cent, of the male 
population of school-going age; registered death-rate (1897), 23*9 
per thousand. The isolation of Siiighblmni lias boon broken 
by the opening of the Bengal- Nag]mr Railway, which has pro- 
t^*.tod it from the danger of famine, and al, the same time given 
a value to its jungle products. In 1896-97 no less than 538,767 
tiubic feet of slcoj^rs were exported for a railway licyoiid Benares ; 
and the net receipts of the forest department in that year were 
Rs. 2, 40, 000, or twice the land revenue. There are three miasions 
in the district — S.P.G., Lutheran, and Roman Catholic — which 
have been very successful among the aboriginal tribes, esjaxually in 
the spread of education. 

Sinarora, or SuNOKLA, the Sangore of early navi- 
gators, the most important port on the east coast of the 
Malay Peninsula, situated in 7" 12' N. and 100° 35' E. 
It was settled at the beginning of the 19th century 
by Chinese from Amoy, who placed themselves under 
the protection of tlie kings of Siam. Chinese influence 
is evident in the architecture of the walls of the town, 
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as well as in many of the houses, and practically the whole 
of the commerce is in Chinese hands. The population 
numbers about 10,000, the greater part consisting of 
Siamese, and of Malays who reside in a settlement on 
the north side of the harbour, and have mostly adopted 
the Siamese language. The channel to the inland sea or 
great lake of Patalung, wliich makes the harbour one of 
the most picturesque in the Far East, affords a safe and 
commodious anchorage, but is rendered diflicuit of access 
by a dangerous bar. A good road across the peninsula 
connects the port with Koddah on the west coast. A con- 
cession was granted for a railway along this route, but no 
work has been done upon it. The chief products of the 
province are paddy, tin, dried and salted fish and fruit. 
It is included in the munton or circle named after 
the historic and once powerful province of Nakawn Si 
Tamaraj, north of the lake, and is the residence of the 
chief commissioner. The rainy season is much later 
than in Upper Siam, commencing towards the end of 
the south-west monsoon. When the north-east monsoon 
breaks in the Ghina Sea in October the coast becomes a 
Iccshore, and receives the full foi*ce of the gales wliich 
sweep against it. A high sea and heavy rains then 
Xirevail. 

SInSf SinSf. The name of the village of Ossining 
Westchester county, New York, II.S.A., previous to 

1901. 

Sinkat. Sec Egyi'T : MUifanj O/muflottH. 

Sinnaht See Kuujustan. 

8il1Op0f now SiNi'iB, the chief town of a saiijak of 
the same name in the Kastaniuni vilayet of Asia Minor, 
situatiid on the soutli shore of the Black Sea, on a low 
sandy isthmus which c()nn(*cts the promontory of Boz Tet»o 
with the mainland. It lias the only safe roadsti*.fid be- 
tween the Bosphorus and Batiim, but is shut oft* from tln» 
Anatolian plateau by liigh forest-clad mountains, ovc*r 
which thi-rt^ is no good niad. It has little trade. The 
])opiilation consists of 5000 Moslems and 4000 Ghristians. 
The ex^Kirts are about £80,000, and tlu^ iiiqiorts £50,000. 

8iOny or SiTTEN, the caiatal of the Swiss canton 
of the Valais. It is on the railway betwwm St Maurice 
(25J miles distant) ami Brieg (33 miles distant). Sion is 
one of the most picturescpits little cities in Switzerland, 
being built around two ]»rominont hillocks that rise from 
the level valley of the llhone. Tlie nortli Jiillock is 
crowned by the castle of Tourbillon (built 1294, burnt 
1788), which was long tlie residence t he bishops. The 
south hillock V>cars the castle of Valeria, long the residence 
of the canons, with the interesting 13th-century eliurch of 
St Catlicrine. In tJn^ town UjIow is the 15th-century 
cathedral, and the majoria (burnt in 1788), the former 
residence of the “major” (or mayor of the city). There 
are various other curious objects in the city, wliicli is built 
on tlie banks of the Siunne torrent, and is at a height 
1680 feet above tlie sea. In 1888 Sion contained 5421 
(in 1900, 6095) inhabitants (mainly Homan Catholics), 
of whom 1969 were Germau-siieaking and 3271 Frcncli 
siieaking. 

Sion dates IVoin Roman times (♦W/za/f ///), ami lln- l»i.sIiop’s se** 
was removed thither from Martigiiy {OrJodunim) ulioiit 580. 
In 999 the hishoi) received from Rudolf III., King of Hiirgiiiidy, 
the dignity of Count of the Valais, ami lieiiceforwairl was the 
tenijKiral os well as spiritual lord of tlie Viihiis, retaining this posi- 
tion, at least in part, till 1798. 

ScHJ J. (riiEMAUD. Introdnelioii to v«»l. v. (LaiiHanm*, 1884) of 
his Doeunicnts rclatifs d Vkhinirr. d\t R. R. Hoim'KLKs. 

BcUrdgt zur GesehiefUe dcs im MitteiaJter^ Ziirieli, 189«. 

— B. Ramkau. Lr VaUuii Tliafitriqve. Sion, 1886. 

(w. A. B. (\) 
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Sioux CKyf a city of Iowa, U.S.A., capital of 
Woodbury county. It is on the river ^[issouri, at the 
mouth of the Big Sioux, in the north-western part of 
the state, at an altitude of 1103 feet. The business 
l)ortion of the city is in the bottom lauds, while tlie 
residences are built ujwn the slo^ie and summit of the 
cliffs. It has excellent water - siijiply and sewerage 
systems, is well ]»aved, mainly with wood, and is divid^ 
into eiglit wards. It is a railway point of great import- 
an(;e, five railways meeting here — the Chica^, Milw'aukec, 
and »St Paul, the Cliicago, St Paul, Minncajiolis, and 
Omaha, the Illinois Central, the Great Northern, and the 
Sioux City and Pticific. These, with boats on the Mis- 
souri, give it a very large trade. In 1900 it had 329 
manufacturing establisliments, with a total capital of 
$5,691,644. These emj)loyed 3104 hands, and the pro- 
duction was valued at $15,469,702. Of this more tlian 
one-half was the product of slaughtering and meat-packing 
houses. Sioux City is the seat of Morningside College, a 
Methodist Kpiscojial institution, oi)ened in 1890, which in 
1899 hod a faculty of 18 and w’as attended by 217 
students. The assessed valuation of I'eal and ^icrsonal 
]»ro|H)rly was, in 1900, $5,341,959, the net debt w*as 
$2,176,013, and the rate of taxation 69*00 j»er $1000, 
indicating a very low rate (jf assessment. Population 
(1890), 37,806; (1895), 27,371, showing a decided loss 
in the five years; (1900), 33,111, of wdiom 6592 w’ere 
foreign-born and 280 negrcK^s. Of 10,082 males 21 years 
of age and over, 117 w'ero illiterate (could not write). 

Sioux PxllOi a city of South Dakota, U.8.A., 
capital of Minnehaha county. It is situated on the 
west bank of the Big Sioux, in the south-eastern part 
of the state, at an altitude of 1390 feet. The city has 
a regular plan, is divided into six wards, has good 
w^ater-supply and sewerage systems, and is w^ell paved. 
It is in a rich farming region, producing mainly wheat, for 
which this city is the shipping point. It has five railways, 
the Burlington, Cedar llapids, and Nortliern, the Chicago, 
Milwaukee, and St Paul, the Chicago, St Paul, Minnea- 
jiolis, and Omaha, the Wilmar and Sioux Falls branch of 
the Great Northern, and the Illinois Central. It has an 
excellent water-iwwer in the Falls, which descend 100 feet 
in half a mile, and wdiich have Ixjen utilized in hour-mills. 
Sioux City was incorporated as a town in 1877, and 
received a city charter in 1883. Population (1880), 2164 ; 
(1890), 10,177; (1900), 10,266, of whom 1858 were 
foreign-born. 

8lpUI1CUlOiCl0A« — The Sipunculoldca, formerly 
associated writh the Kchiuroidca {q.v,) in the grou}) 
Gephyreo, are marine animals of uncertain affinities. 
Externally, the body of a Sipunculoid presents no projec- 
tions : its surface is as a rule even, and often glistening, 
and the colour varies from whitish through yellow to dark 
brown. The anterior one-quarter or one-third of the body is 
capable of lacing retracted into tlie remainder, as the tip 
of a glove-finger may bo pushed into the rest, and this 
4fetractile part is termed the introvert At the tip of the 
introvert the mouth o^^iens, and is surrounded inSipuncultts 
by a funnel-shaped, ciliated lophopliore (Figs. 1 and 2). 
In l^Mscoloffotna and Pliascolion this funnel-shaped stme- 
ture has broken up into a more or less definite group of 
tentacles, which in Dendroi*toim are arranged in four 
grou[)s. In A^pidosiphon and Physcownui the tentacles 
are usually arranged in a horse-shoe, which may be double, 
overhanging the mouth dorsally. On the surface of the 
funnel-shaped lophophore are numerous ciliated grooves, 
and each of the tentacles in tlic tentaculated forms has a 
similar groove directed tpwards the mouth. These grooves 


doubtless serve to direct currents of water, carrying with 
them small organisms towards the mouth. 

The skin consists of a layer of cuticle, easily stripped 
off, secreted by an ectodermal layer one cell thick. 
Within this is usually a sheath of connective tissue, which 
surrounds a layer of circular muscles ; tlie latter may bo 
split up into separate bundles, but more usually form 
a uniform sheet 


Within the circular 
muscles is a layer of 
longitudinal muscles, 
very often broken 
into bundles, the 
numl)er of which is 
often of specific im- 
])ortance. Oblitiuo 
muscles sometimes 
lie between the cir- 
cular and longitu- 
dinal sheaths. On 
the inner surface is 
a layer of i)eritoneal 
epithelium, whicli is 
frequently ciliated, 
and at the bases of 
the retractor muscles 
is hea]icd up and 
modified into the 
reproductive organs. 
The ectoderm is in 
some genera modified 
to form certain ex- 
(‘rctory glands, which 
usually take tlie form 
of |)apillte with an 
apical oixsning. These 
|)apillm give the sur- 
face a roughened 
osijoct; the use of 
their secretion is un- 
known. They are 
liest dcvclojied in 
PhyBcoHoma, 

When the body of 
a Sipunculoid is 
ui3ened, it is seen 
tliat tlie lx)dy-cavity 
is sjiacious and full 
of a corpusculated 
fiiiid, in M'hich the 
various organs of the 
body float. The most 
conspicuous of these 
is the long, white 
alimentary canal, 
crowded with mud. 



The mouth is devoid 
of armature, and 
]>asses without break 
into the cesophagus ; 
this is surrounded by 
the retractor muscles, 
which are insci'ted 


Pia. 1.— iSV|mtieu7ti« nndua Ij., with introvert anil 
head fully extended, laid open by an inciiioQ 
along the right aide to show tne internal organa, 
X2. a, mouth; b, ventral nerve- coni; e, 
** heart" ; cf, obaophagna : e, intestine : /, poaf- 
tion of anua; g, tuft -like organa; h, nght 
iicnhridium; t', retractor muaclca; diverti- 
culum on reotum. The apindle-muscle is seen 
overlying the rectum. 


into the skin around the mouth, and have their origin in 
the body-wall, usually about one-third or one-half of the 
body-len^^h from the anterior end (Figs. 1 And 2). Their 
function is to retract the introvert, which is protruded again 
by the contraction of the circular muscles of the skin; 
these, compressing the fluid of the body-cavity, force for- 
ward the anterior edge of the introvert, which in Lankester’s 
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phraseology is pleurecbolic, acrembolic. The number of 
muscles varies from one (Onchmwma and Tylo^oma) to 
four, the latter being very common. The alimentary 
canal is U-shaped, the dorsd limb of the U terminating 
in the anus, situated not very far from the level of the 
origin of tlie retractor muscles. The limbs of the U are 
further twisted together in a looser or tighter coil, tho 
axis of which may be traversed by a ‘‘spindle’’ muscle 
arising from the ix)sterior end of the body. No glands 
open into the alimentary canal, but a diverticulum, which 
varies enormously in size, opens into the recttmi. As is 
so often the case with animals which eat mud and sand, 
and extract wliat little nutriment is afforded by the organic 
debris therein, the walls of the alimentary canal are thin 
and apparently weak. All along one side is a microscopic 
ciliat^ groove, into which the mud does not seem to enter, 
and along which a continuous stream of water may be kept 
up. Possibly this is resinratory — there ai*e no special respira- 



Fi(i. half of the anterior end of Sipuneuhut 

nudus, Jj.f seen from the inner side and magnified. 
a, funncl*8ha|)ed grooved tentacular crown leading to 
the mouth ; b, (naophague ; e, strands breaking up the 
cavity of the tentacular crown into vascular 8|Micefl ; 
if, “heart”; d, brain; «, ventral, and dorsal re- 
tractor muscles ; /, ventral nerve-cord ; ff, vascular 
spaces in tentacular crown. 

tory organs. A so-callcd heart lies on the dorsal surface 
of tho cesophagus; it is closed behind, but in front it 
ojjens into a circumcesophageal ring, wliich gives off vessels 
into the lophophore and tentacles. The contraction of this 
heart, which is not rhythmic, brings about the ex})ansion 
of the tentacles and lophopliore. This system is in no true 
senso a vascular system : there are no capillaries, and the 
fluid it contains, which is corpusculated, can hardly have 
a respiratory or nutritive function. It is simply a hydro- 
static mechanism for cximnding the tentacles. The ex- 
cretory organs are typical nephridia, with an internal 
ciliated ojicning into the body-cavity, and an external 
pore. One surface of the tube is prolonged into a large 
sac lined with glandular, excretory cells. Tho organs are 
typically two, though one is often absent, in 
c^ion. They serve as channels by which the reproductive 
cells leave the body, and they are sometimes spoken of 
as “ brown tubes.” There is a well-developed brain dorsal 


to the mouth; this gives off a pair of oesopliagcal com- 
missures, which surround the oesophagus and unite in a 
median ventral nerve-cord which runs between the longi- 
tudinal muscles to the |x>8terior end of the body. Prom 
time to time it gives off minute circular nerves, which rtiu 
round tho body in the skin and break up into a very iiin' 
nerve plexus. There are no distinct ganglia, but ganglion 
cells are uniformly distributed along the ventral side of 
the cord. The whole is anteriorly somewhat loosely slung 
to tho skin, so as to allow free play when the animal is 
extending or retracting its introvert. A pit or depression, 
known as “the cei*ebral organ,” opens into the brain just 
alxjve the mouth ; this usually divides into two limbs, 
wliich are deeply pigmented and have lioen called eyes. 

Sipunculoids are dioecious, and the ova and siiermatozoa 
are formed from the modified colls lining the body-cavity, 
which are hea|H)d up into a low ridge running along the 
line of origin of the retractor muscles. The ova and tho 
mother-cells of the sjHJrmatozoa break off fiom this ridge, 
and increase in size considerably in the fluid of the body- 
cavity. Fertilization is external ; and in about three days 
a small ciliated larva, not unlike that of the Ecliiuroicis, 
but with no trace of segmentation, emerges from the egg- 
shelL This little creature, which has many of the fcatur(*s 
of a Trochosphere larva, swims about at the surface of the 
sea for about a month, and grows rapidly. At the end of 
this time it undergoes a rapid metamorphosis : it lost‘s 
many of its larval organs, cilia, takes in a quantity of 
water into its l)ody-cavity, sinks to the bottom of the sea, 
and begins life in its final form. 

The following genera of SipunculoidH are rceopiizcd : — (i.) Sipvu- 
culm. This, with rhyscoaenna^ lias its longitudinal muscles divided 
up into some 17-41 bundles. It has no skin ])apilla^ Thomein- 
liers of this genus attain a larger size than any other speeies, and 
the contains some species, (ii.) rhyscoHOuut (Fig, JJ) 

has its body covered with and usually numerous rows of 

minute };ook8 eneircling the mtrovei t. It is the most numerous 
genua, and consists for the most pari (»f shallow-water (less than 
50 fathoms) tropical and subtropical forms. They often live in 
tubular bur.owinga in eoral-rocK. The following throe genera 
have their longitudinal muselos in a continuous sheath :-^(iii.) 
Fhascolosomaf witli some 25 B])ecies, mostly small, with numerous 
tcnltieles. (iv.) Phnscolion^ 10 siwdes, small, living in molluse- 
sliells and usually adoutiiig the coiled shape of their house ; only 
one kidney, the right, i)ersists. (v.) Jhmirodoma^ with 4-0 
tentacles, a small genus found in tro}>ical shallow' water, (vi.) 
Anpidoaiphotif with 19 sjMM'ies, is easily distinguished hy a cal- 
careous deiK)sit and thickeiUHl shiehl at the )M)stcrior end and at 
the base oi the introvert, which is eccciitri(j. (vii.) ChFosiphtm has 
a cahuireous ring, made up of lozenge-shaped plates, roumi the has«- 
of its eeiitric introvert, (viii.) Fcfalostonia, a minute form with 
two leaf-liko tentachus, is found in tho English Channel, (ix.) 
(hichnesoma, with 2 spevies, and (x.) Tylostma^ with 1 sjK'cics, 
have no tentacles, only one brown tube, and only one retractor 
muscle. Both genera are found off the Norwegian coast. The 
last named is wiid to have numerous jiapiihe and no iiitroveri. 

Attthoriti ks. — Selxn K A. ‘ * Die Sipiinculiden, ” Semper' s lief sen, 
188J}, and Challenycr Hejmrts, xiii., 1885. — Si.uiter. Katuurk. 
Tijdschr^Nederl, h\jd, xli. ami following volumes. — Andrews. Sind. 
Johns Hopkins Univ, iv., 1887-90 . — VVahd. JiiUL Mus. Harvard, 
xxi., 1891. — Hatschek. Arh. hist. JFicn, v., 1884. — Siiii’Lky. 
Quart. J. Micr. SH. xxxi., 1890 ; xxxii., 1891 ; and xxxiii., 1892. 
r . Zool. Soc. London, 1898, and Wili.ky’h Zoological Itesulls, j)t. 2, 
1899, — Horst. Hiedvrland. Arch. Zool., Supplementary, vol. i. 

The Priapuloidca, a peculiar group of only thnjc genera, 
Priajmlus, Priajndoides, and Halicryjdus, arc usually 
placed in the neighbourhood of the (lephyrea, though 
there ia little in their structure to warrant this clttssi- 
fication. They are cylindrical worin-lik(5 animals, with 
a median anterior mouth quite devoid of any armature 
or tentacles. The body is ringe<I, and often has circles of 
spines, which are continued inttj the slightly protrusible 
pharynx. The alimentary canal is straight, the anus ter- 
minal, though in Prinfj^us one or two hollow ventral 
diverticula of the body-w'all stretch out behind it. Tlio 
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norvooB system, composed of a ring and a ventral cord, 
nstains its primitive connexion with the ectoderm. ^ There 
arc no siHJcializcfl sense-organs or vascular or respiratory 



H, spintUoBus, v. Sieb., of northern seas. They live in 
the mud, which they eat, in comparatively shallow' waters 
up to 50 fathoms. 

AuTUOBiTiEs. — 'Apsl. ZcUi^r, wiss, Zool. xlii. , 
1885.— ScuABFF. Quart, J, After. Sci, xxv., 
1885 .— Ehleks. Zdtachr, vrias, ZocH, xi., 1861.— 
ScHAVXNBLAND. Zoot, Auz, ix., 1886. — Dr 
Gukiine. Mission SdenJtifiqus dn Cap Bom, vi., 
1891 . — Mich AELBEK. Jahrb, Hamburg A ust. vi . , 
1888. (a. e. 8 .) 

^ 8irajgfai\|i a town of British India, 

in the Pabna district of Bengal, on the 
right bank of the Jamuna or main stream 
Brahmaputra; 6 hours by steamer 
from the railway terminus at Goalundo. It 

^ is the chief river mart for jute in northern 

Bengal, with several jute presses and a jute 
imll^^ Population (1881), 21,037; (1891), 

............ 6 

Sirniurp or Sarmor (also called Nahan, 

^ after the chief town), a native state of India, 

within the Punjab. It occupies the lower 
ranges of the Himalaya, between Simla 

^ ’ and Mussoorie. Area, 1108 square miles. 

V,/ Population (1881), 112,763 ; (1891), 

124,134; (1901), 135,626, showing a con- 
^ tinuous increase of about 10 i)er cent in 
each decade. Estimated gross revenue, 
Its. 5, 12,000 ; military force, 604 men. The 
chief, whose title is Raja, is a Rajput of 
high lineage. The Raja, Shamsher Perkash, 
G.C.S.I., who died in 1898, ruled with re- 
markable ability and success. A younger 
son commanded the Imiierial Service sappers 
in the Tirah campaign of 1896-97, and was 
rewarded with the rank of honorary captain 
and the distinction of 
have been made to estab- 


dlntf L , -- - 

ending in eyo ; 5, llie brain ; 6, blood-sinus of dorsal side i 
branches to the tentoc'les; 7, collar; 8. retractor muscle of ] 

11 , nerve-ring; 12, wcloni of upper lip, it is continuous with L. , \ ".V i v ’ -j. s. j s. -i s.i_ ^ o- i 

15 , blood-sinus of ventral side, continuous with 6; 16, ventral portion of mesoblosiic** skeleton'*; situated about 40 mileS SOUth of Simla, 

** 3057 feet above the sea. The palace of the 

Raja and several other houses arc built of 


I 01 mestiniBBuc •itcicuuu , ... , j jx.it 

I sumninding brain and giving off lish an iron foundry, and to develop mines 

of slate and mica. The town of Nahan is 

1 nf maanKiaafln ** ■IfS.lfttxin '* * ai4'1tu4’AA/l oVirvitf* Afl willed dnitf-l* rvf CvwviIa 


systems. Tlie Priapuloidoa are dioecious, and their male 
and female organs, which are one with the excretory orgams, 
♦consist of a jiair of branching tufts, 
each of which 0|jen8 to the exterior 
on one side of the anus. The tips 
of these tufts enclose a flame-cell 
similar to those found in Platyhel- 
iiiinths, &c., and these probably 
function as excretory organs. As 
the animals become adult, diverticula 
arise on the tulies of these organs, 
which develoj) either spermatozoa or 
ova. These iiass out through the 
ducts. Nothing is known of the 
development. The much-needed in- 
voBtigation of this ]K)int would 
jirobably throw some light on the 
afiinitios of the group. There are 
three genera : (i.) Frmpulus, with 
the species jP. cau^tus, Lam., of the 
Arctic and Antarctic and neighbour- 
ing cold seas (Fig. 4), and P. bteau^ 
flatuSf Dan., of the north Atlantic 
and Arctic seas; (ii.) Brtapi^ouies 
uustrdlisy de Guerne, of the circum- Fia,4,—Priajfuttuteaudatuji 
lK)lar waters of the south; and "wlSSlarfS' by’ 

(iii.) Hallcryptus^ with the species Bpinea 



stone in European style. Population (1881), 5253. 

Sirohip a native state of India, in the Rajputana 
agency. Area, 1966 square miles. Population (1881), 
142,903; (1891), 188,977; (1901), 154,350, showing an 
increase of 30 y^cr cent, in the earlier, but a decrease of 
17 per cent, in the later yjeriod, due to the results of 
famine. Gross revenue (1896-97), Rs. 4, 2 1,587 ; tribute, 
Rs.6880. The chief, whose title is Maharao, is a Deoni 
Rajput of the Chauhan clan, and claims descent from the 
last Hindu king of Delhi. The state is traversed by the 
Rajputana Ilailw'ay. The town of SiROUi is 28 miles nortli 
of Abu-road station. Population (1881), 6699. It has 
manufactures of sword-blades and other wea])ons. Tlie 
Crosthw'aito Hospital, called after the late agent, which is 
built and equipped on modern principles, was opened by 
Sir Robert Crosthwaite in December 1897. 

SIrSfty a town of British India, in the Hissar district 
of the Punjab, situated on a dry bed of the river 
Ghaggar ; station on a branch of the Rajputana Railway, 
half-way between Rewari and Ferozepore. Population 
(1881), 12,292; (1891), 16,415; municipal income (1897- 
98), Ra 19,942. It occupies an ancient site, and was re- 
founded in 1837 as the headquarters of a British district, 
which was subdivided in 1884 between Hissar and Feroze- 
lK)rc. It is an important centre of trade with Rajputana, 
and has manufactures of cotton cloth and pottery. 
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SISp the ancient Siswn, the chief town of the Khozan 
aanjak of the Adana vilayet of Asiatic Turkey, situated 
on the left bank of the Girgen Su, a tributary of the 
Jihun, PyramuB, and at the south end of the important 
X)a8S across Mount Taurus, which is followed by the road 
from Geuksdn {Kohisoa), to the Cilician plain aiid Adana. 
It was besieged by the Arabs in 704, and rebuilt in 1086 
by Loo II., king of Lesser Armenia, who made it his 
capital. In 1374 it was taken and demolished by the 
sultan of Egypt, and it has never recovered its prosixjrity. 
It is the seat of an Armenian Katholikos, and the monas* 
tery and church built by Leo II. are interesting. 

Sisterhoods (Modern An(;lican).— The dissolu^ 
tion of religious houses in England (1536-1540) under 
Henry VIIL swept away more than 140 nunneries, and 
the Anglican Church was left witliout sisterhoods for three 
centuries. But as these had for 900 years formed part of 
her system, there were protests from time to time and 
attempts at restoration. Amongst such protests, which 
generally dwelt a good deal on tlie want of provision for 
unmarried women, may be mentioned three in successive 
centuries. The historian Fuller would have been glad “ if 
such feminine foundations had still continued,’’ those 
“good shcc-schools,” only witliout vows (Bk. vL). 
iliehardson the novelist, in Sir Cha/rlen Grandtaon^ wishes 
there could l>c a Protestant nunnery in every county, “ with 
a truly worthy divine, at the appointment of the bishop of 
the diocese, to direct and animate the devotion of such a 
society”; in 1829 the jxiet Southey, in his Colloquies 
(cxiiL), trusts that “ thirty years hence this reproach also 
may 1^ effaced, and England may have its Bt^guines and 
its sisters of mercy. It is grievously in need of them.” 
Also small practical efforts were made in the religious 
households of Nicholas Fcrrar at Little Gidding, 1625, and 
of William Law at King’s Cliffe, 1743; and under Charles 
II., says Fr. Bede, Autoh.^ “about 12 Pi'otestant ladies of 
gentle birth and considerable means ” founded a shortlived 
convent, with Bancroft, then Dean of St Paul’s, for director. 

Southey’s a])peal had weight, and Ixjfore the thirty years 
had passed, compassion for the needs of the destitute in 
great cities, and the impulse of a strong CHiurch revival, 
aroused a body of laymen, among whom were included 
Mr Gladstone, Sir T. D. Acland, Mr A. J. Beresford- 
Hope, Lord Lyttelton, and Lord John Manners (cliair- 
man), to exertions which restored sisterhoods to the 
Church of England. On 26th Mcarch 1845 the Park 
Village Community was set on foot in Regent’s Park, 
London, to minister to the |K)or iX)pulation of St Pancras. 
The “Rule” was compiled by Dr Pusey, who also gave 
spiritual suixsrvision. In the Crimean war the siiiKjrior 
and other sisters went out as nurses with Florence 
Nightingale. The community afterwards united with the 
Devon jK)rt Sisters, founded by Miss Sellon in 1849, and 
together they form what is known as Ascot Priory, The 
St Thomas’s sisterhood at Oxford commenced in 1847; 
and the present mother - sujwrior of tins Holy Trinity 
Convent at Oxford, Marian Hughes, dedicated herself 
before witnesses to such a life as early as 1841 (Liddon’s 
Life of Dr Pusey ^ iii.). 

Four sisterhoods stand together as the largest : those of Glower, 
Wantage, All Saints, and Kast Grinsh^ad ; and the work of the 
first may stand as a sj^ieeimen of that of others. The ** Com- 
munity of St John the baptist " at Clewer, near Windsor, arose in 
1849 through the efforts of Mrs Tennant and the vicar, afterwards 
warden of the society, the Rev. T. T. Cartier, to save fallen women. 
Under the first superior, Harriet Moiisell, the numbers grew ajiace, 
and are now above 200. Their services to society and the Church 
include 6 houses for fallen women, 7 orjdianagcs, 9 elementary 
and high schools and colleges, 5 hospitals, mission work in 13 
parishes, and visiting in several married quarters*’ of barracks. 
Many of these are imixirtant institutions, and their labours extend 
over a wide area ; two of the settlements arc in India, and two in 
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the United States, A list of 26 sisterhoods is given in the Official 
Ymr-Book qf the (7. A’, 1900, to which may 1» added 10 institu- 
tions of deaconesses, many of whom live in community under rule. 
The £pisco])al Church of Scotland has 3 sisterhoods ; and tlu y 
are found also at Toronto, “Saint John the Divine”; Brisbane, 
“Saertd Advent"; Orahamstoum, “Resurrection”; Bloem- 
fontein, “St Michael and All Angels" ; Maritzburg, “ Saint John 
the Divine.” The Year-Book of the I^otestant Episcopal Church 
of America (Anglican) mentions 17 American sisterhoods and 7 
deae,oiieas homes and training colleges. 

Practically all Anglican sisterhoods originated in irorks 
of mercy, and this fact largely accounts for the ra})idity 
with which they have won their way to the good-will 
and conffdonce of tlie Church. Their number is 
believed to ex(;eed 3000, and tlie demand for their ser- 
vicies is greater than the supjily. Bishops are often their 
visitors, and Church Congresses, Convocation, and Lam- 
beth Conferences have given them encouragement and 
regulation. This change in S 3 an|)athy, again, has gained a 
hearing from modern historians, w^ho temd more and more 
to discredit tlic wholesale dofaination of the dissolution 
jieriod. This charitable activity, however, distinguishes 
the modern sister from the nuns of primitive and tnedimval 
times, who were cloisUjred and contemplative, and left 
external works to diuiconesses, or to laywomcn of a “ third 
order,” or to the freccr societies like the Beguines. St 
Vincent de Paul is considered to have begun the new era 
with his institution of “Sisters of Charity” in 1634. 
Another modern feature is the fuller recognition of family 
ties: Rule 29 of the C3cw’er sisters directs that “th(* 
sisters shall have free intercourse with relations, who may 
visit them at any time.” But in most essential resjiwils 
modern sisterlioods follow the ancient traditions. They 
devote themselves to the celibate life, have proj»crty in 
common, and observe a common rule of prayer, fellowshij*, 
and -work. Government is by a sister-superior, assistecl 
by various ofliin^rs. The warden and chaplain are eh^rg}^, 
and the visitor is commonly a bisho)). In one im])ortani 
regard there has l)een licsitation, and authorities like Dr 
Littledale and lUshoj) Grafton contend strongly for the 
primitive ideal of the convent as family, with a constiin- 
tionai government, as against the later and wi(li‘.spread 
Jesuit ideal of the convent as regiment, with a theory of 
des]K)tic rule and absolute obedience. If some early mis- 
takes in the restoration of sisterhoods were due to this 
exaggerated doctrinii of olxsdience, the doctrine itself 
may Ins trusted to disapjn'^ar among a Church and peojJe 
accustomed to free institutions and to rcsjHict for indi- 
viduality. 

Authojutikk. — T. T. Caiitkii. Memoir of Harriet Mansell . — 
Dr R. F. Littlbdalk. Psijhtk on “ Sihturhoods ” in tho MmUhhj 
Pockety July 1874-Novenibfr 1879. — Pari. Report on Coninif. 
atid Moiiast. /mt.y 1870. — Dina Kc’Kknstein. irmnan undfr 
Monasticism, — Bishop GiiAF'roN. Yoeatian, (j. f>. jj.) 

Sistova, or Ststow, chief town of a deiiartment 
of Bulgaria, on the right bank of the Danulie, 40 mil(‘s 
above Rustchuk. It has improved considerably in ]»ro- 
speriiy since the Russian war of 1878, notwithstanding a 
large migration of iht! Turkish iiopulaiion, and has a 
considerable trade in corn and wine. A Ruf sLau petroleum 
dciAt has been established. Tlie exports in 1897 amountid 
to 30,261 tons, valued at £132,961, and the imj)ort.s to 
26,296 tons, valued at £207,601 ; and in 1900 the exjMjrts 
and imi»orts amounted res]iectivcly to only 17,295 tons, 
valued at £94,520, and 15,065 tons, valued at £91,691. 
Population (1892), 13,212. 

Sitapurp a town and district of British India, in 
the Lucknow division of Oiidh. I'bc town is on the river 
Sarayan, half-way lietwcen Lucknow and Rhahjahaniiur ; 
railway station, 55 inilcis north - west from Lucknow. 
Population (1881), 18,544 ; (1891), 21,380^ luuniciixU 
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income (1897-98), 1U30,592, less than half fi-om octroi; 
incidence of taxation, R.0.12.6 i)er head ; registered death- 
rate (1897), 61*5 per thousand. It is still a cantonment, 
with a European regiment. It has a high school and 
printing-press. 

Tlic district of SiTArriB lias an aim of 2255 tKiuaro miles. Popu- 
lation (1881), 958,251 ; (1891), 1,075,413, showing an increase of 12 
l>er cent. ; average «l<?usity, 477 per square mile. In 1901 the 
iwpulation was 1,175,579, showing an increase of 9 per cent. The 
land ix>veniic and rates are 118.15,34,427, the incidence of assess- 
ment hfing just R.1 per acre ; cultivated area (1896-97), 874,472 
acres, of which 121,608 wore in’igated from wells and tanks; 
niiniber of j)oli(?e, 1490 ; vernacular schools, 169, with 6811 pupils ; 
registeml death-rate (1897), 86 ‘6 jm’ thousand. The princuial 
ci-ops are riw, pulse, wheat, barley, sugar-cane, and opium. The 
distnet is traversed by the Lucknow-Hureilly seetioii of the Bohilk- 
hand and Kumaon Railway. Thoi*o are no Government canals. 

SItkfty fonnorly Novo Arkliangelsk, the most notable 
town of 8.E. Ahiska, situated on 8itka Sound on Baranoff 
Island, in 57’ 03' N. and 135’ 20' W. Founded in 1804 
by Lisianski and Baranoff, after the destruction of an 
earlier trading post (1800-04) in a less defensible situation, 
it was until 1867 the chief |x)rt and seat of government of 
Russian America, a fortih^ trading-post, with churches, 
a seminary, library, sliipyard, foundries, and all the belong- 
ings of a great mercantile corix>ration under military 
discipline. Since the purchase of Alaska it has continut^ 
to Ije the scat of goveriiiiiont and of the United States 
courts, though its commercial importance has diminished 
relatively to other towns in Alaska. The transfer of the 
territory took place at Sitka (18th October 1867). The 
settlement, besidas Government buildings, comprises a large 
Indian village of frame houses, as well as numerous 
magazines, shops and dwellings of the white (lopulation, 
a HtiW-iniJl, a Greek church and mission school, a large 
Presbyterian scliool and mission, and an ethnological 
luiiHouin. In the vicinity are numerous mines of gold 
and silver. The extinct volcano Mount Edgecumbe is a 
consi»icuous landmark across the Sound. The population 
in 1890 was 300 whites and 893 natives; in 1900 the 
total ]K)pulation wjis 1396. The mean annual temperature 
of Sitka is 43*3* F. ; rainfall 81*7 inches. The prevailing 
winds are from the south and cast. 

^ market-town in the Faversham 
parliamentary division of Kent, England, on a creek of 
the Swale, 16 miles by rail west by north of Canterbury. 
Modern buildings are a free library, a Masonic hall, and 
]>ublic iKiths. Area of i)arish (an urlmn district), 1004 
acres. Population (1881), 7856 ; (1901), 8944. 

Slut. See Assiot. 

Sivaffansa, a town of Britisl) India, in the Madura 
district of Madras; situated in 9’ 51' N. and 78’ 32' K., 
25 miles east of Madura. Population (1891), 8800. It 
contains the residence of a zamiiidar, whose estate covers 
an area of 1220 square miles and {lays a permanent land 
revenue of £25,864. The succession has been the subject 
of prolonged litigation. There is a high school. 

Sivas.— (1) One of the largest and most important 
vilayets of Asia Minor, lying between 38’ 30' and 41’ N. 
and 35’ 30' and 39’ E. It is divided into four sanjaks 
— Sivas, Tokat, Amdsia, and Shabin ELara-hissar ; has 
an area of 32,300 square nnles, and a population of 
1,090,000 (Moslems, 840,000, of whom one -third are 
IGzilbash; Armenians, 172,000; Greeks, 78,000). The 
vilayet is rich in mineral wealth— silver, lead, copper, iron, 
manganese, arsenic, alum, salt, and coal ; has several hot 
and cold mineral springs ; and large forests of fir, pine, 
beech, and oak. The climate is good, and the soil fertile. 
Wheat and barley are largely grown on the plateau, and 
in the lower districts there are extensive fruit oreWds 
and vineyards. The port of the vilayet is Samsdn, whence 


a chmsi^e runs through Amasia, Tokat^ and Sivas to 
Kharpfit. The exports in 1900 amounted to £422,175, 
and the imports to £502,506 ; the principal items in the 
former being grain and flour, opium, textiles, tobacco, 
wool, live stock, and carpets, while cotton goods represent 
28 per cent, of the imports. 

(2) The chief town of the vilayet and of a sanjak of 
the same name, the ancient SebaMeia^ altitude 4420 
feet, situated in the broad valley of the Kizil Irmak, 
on one of its tributaries, the Mu^n Su. The dimate 
is healthy, but severe in winter. Coarse cotton doth 
and woollen socks are manufactured. The 
or colleges, built in the Idth century by the Seljfik 
sultans of Riim, are amongst the finest remains of 
Seljiik art in Asia Minor. In one of them is the tomb 
of its founder, Izz-ed-din Kai Kdfis I. (1210-19). Near 
the town is the Armenian Monastery of the Holy Cross, 
in which are kept the throne of Senekherim and other 
relics. There are several Armenian churches of interest, 
a flourishing American mission with church and schools, 
and a Jesuit mission. Population, Moslems, 33,000; 
Armenians, 9000; Greeks, 2000. Sebasteia was the 
name given under the early empire to an unknown place, 
which had been called MegaloiK)liB by Pompey. Under 
Diocletian it became the capital of Armenia Minor, and 
in the 7th century that of tlic Sebasteia Theme. Justinian 
rebuilt the walls and, under the Byzantine emperors, it 
was second only to Csesarea in size and wealth. In 1021 
Senekherim, king of the Armenian province of Yaspuragan 
(Van), ceded his dominions to Basil II., and became 
the Byzantine viceroy of Sebasteia and tlio surrounding 
country. This ^Kisition was held by his successors until 
the town fell into the hands of the Turkomans after the 
defeat, 1071, of Romanus IT. by the Seljiiks. After 
having been rulfjd for nearly a century by the Danish- 
mand Emirs, it was taken, 1172, by the Seljiik sultan of 
Riim, and in 1224 was rebuilt by Sultan Ala-ed-dln Kai 
Kubad I. In 1400, when captured by Timiir, the city is 
said to have had 100,000 inhabitants. On this occasion the 
bravest defenders wore massacred, and 4000 Armenians 
wore buried alive. From this disaster Sivas never recovered. 
In November 1895 most of the Armenians of wealth and 
influence were massacred. Mekhitar, the founder of the 
Mekliitarist Order and of the famous monastery at Venice, 
was born (1676) at Sivas. (c. w. w.) 

Sivori, Ernesto Camille (1815-1 894), Italian 
violinist, was bom at Genoa 25th October 1815, and 
was taught by Restano and Costa until, when he was 
al>out six years old, Paganini lieard him play, and was 
so impressed that he wrote a concertino for violin, guitar, 
viola, and violoncello, in which the composer used to play 
the guitar part. From 1827 Sivori b^an the career of 
a travelling virtuoso, which lasted almost without inter- 
ruption until 1864. He played Mendelssohn’s concerto 
for the first time in England, in 1846, and was in England 
again in the seasons of 1851 and 1864. He lived for 
many years in Paris, and died at Genoa 18th February 
1894. He was the recognized successor of Paganini, and 
his playing possessed all the qualities that distinguish the 
virtuoso. 

SIvrI-HiMArf the ancient 
a town of Asia Minor, in the Angora vilayet, situated 
8 miles north of the site of Pessinus. It is a road and 
commercial centre, with a trade in opium and mohair. 
The population includes a large Armenian community. 
Justinianopolis was one of the strong places on the Byzan- 
tine military road, and became the chief city of Galatia 
Salutaris, and the seat of a metropolitan who held the 
title of archbishop of Pessinus. 
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SkAffOrrackf au arm of the North Sea giving 
access to the Cattegat, whilst northwards it forms Ohris> 
tiauia Fjord. (For the currents, temperature, and salinity 
of the water, <kc., see North Sea.) 

SkftSTWftyt a town in S.E. Alaska at the mouth of 
the river of the same name, in 59° 27' N. and 135" IC VV., 
•on an indentation of Taiya Inlet, a V^'anch of Ohilkoot 
Inlet, leading out of Lynn Canal This settlement 
was made in 1895, though individuals had squatted 
there earlier. It originated in the rush for the Klondike 
gold-fields, for which Skagway is the most convenient 
entrance, by the trail over the lower of the two ])assefl 
to the head- waters of the Yukon. After a stormy Ixjgin- 
ning, duo to the usual mixed population of a community 
of diggers, Skagway has steadily grown in population, 
business, and good order. It has water-works, churches, 
schools, <kc., and being the seaward termination of the 
Yukon and White Pass Railway, by which goods and 
passengers reach the Klondike, its ])rosperity seems assured. 
In 1900 the population was Ml 7. It is connected with 
Dawson by telegraph, and with the outside world by 
frequent steamers. 

SkCttinS* — Dovolopmont in both bramdies of 
skating, speed and figure, was grcuit in the later years of 
tlio 19th century. The pastime profited both by increas- 
ing devotion to athletics and by increased facilities of 
communication, which led to international competitions, 
interchange of ideas, and the institution of skating clubs 
in Switzerland and elsewhere, especially those of Davos, 
8t Moritz, and Grindelwald, where i(^e is available every 
winter. Although skating instruments are so simple, the 
evolution of the skate has advanced considerably, <!ontri- 
buting to marked improvement in the skater s skill In 
^pticd^nkciiimj an epoch was marked, first, by the almost 
universal adoption of the Norwegian type of racing skate ; 
and, secondly, by the institution in 1892, at an inter- 
national congress held in Holland, of annual races for the 
championships of Europe and of the world. 

(i.) The Norwegian skate, introduced and perfected 
(1887-1902) by Axel Paulsen and Harald Hagen, is con- 
structed with a view to lightness, strength, and diminution 
of friction. The blade, of specially hardened steel, is set in 
a hollow horizontal tube of aluminium, and connecbKl by 
similar vertical tubes with foot-plates riveted to a closely- 
fitting boot with thin leather solo. It is l(J-17f inches long 
and ^-2 millimetres thick (^.e., •019-'078 inch), the average 
employed for hard ice being J mm., often thinner towards 
the heel This thickness is suitable for good English ice, 
but for softer ice jY preferable. The blade 

is flat on the ice throughout, except for an inch in front ; 
this flatness distributes the weight, and with the extreme 
thinness of blade reduces friction to a minimum. The 
edges are right-angled and sharp. 

The skater’s stylo has boon modified. The blade, wlien ]»lant«d 
on the ice with weight upon it, describes a nearly straight line, the 
last few feet only curving slightly outwards as the skate leaves 
the ioo. Honce tno stroke of the best modern skaters is almost, if 
not entirely, on the inside edge, a gain in diroctiKJSs and siHsed, 
the outside edge being used for curves only. The length of stroke 
has tended to diminish. Contrasted with the 12-18 yards’ stroke 
attributed to the old English champion, W. “Turkey” Smart, 
which was partly on the outside edge, the modem racing stroke 
rarely exceeds 10 yards, and is usually nearer 6 or 7. Particular 
instances vary with conditions of ice, &c., but at St Petersburg, 
in 1896, Eden’s stroke in the 10,000 metro race averaged about 
7 \ yards, that of P. Oostlund at Davos, in 1900, the same (for one 
lap, 8 yards). J. F. Donogbue’s stride in 1891 was computed at 
about 6 yms. The general effect has been vastly increased speed, 
and a conjoint cause is the stricter training undergone before 
important races. 

(il) The races hold annually since 1892-93 for the 
championships of Europe and of the world, under the 


auspices of the International Skating Union, have as- 
sembled representatives from the skating countries of 
Europe and from America; but ujj to 1902, after the 
victorious career of Mr J. F. Donoghuo through Eur()j.>e 
in 1890-91, Americans rarely competed in Euro^je, though 
America has produced some remarkably flue skaters, 
such as J. L. Johnson and Nilsson; while England, 
through lack of ice for practice, lias fallen somewhat 
beliind in skill, and up to 1902 entered but a single repre- 
sentative for the world’s championship, Mr C. Edgington 
(Oxford University), who from 1899 lield succe.ssfully 
against the foreigners the only world s record inatle in 
recent years by an Englishman, viz., 1 9 miles 318 yards 
in an hour. Hcnci> the struggle lies usually betwoon 
Norway, Bweden, Germany, Austria, Hungary, Holland, 
Finland, and Hussia. Franco has produced no s}»ood-skater 
of note except M. G. de Stoppani. 

The professional championship was held in 1893-91: at 
Zwolle, in Holland, and was won by H. Hagen (Norway), 
but since then has lai«ed. The winners of the world’s 
amatmir championship art*, as follow : — 




Name. 

Nationality; 

1892-93 

Amsit'nlam 

J. Eden 

Holland 

1893-94 

Stockholm 

Not dt'c.ided 


1894-96 

Humar 

J. Eden 

iloliaiid 

189.5-96 

St Petersburg 

J. Klcii 


1896-97 

Montreal 

J. K. McCulloch 

C'aiiada 

1897-98 

I )av(>s 

r. Ocstlund 

Norway 

1898-99 

Berlin 

P. Oe.stlund 

1899-1900 . 

(Jlirlstiaiiia j 

E. Engel.saas 


1900-01 

Sto(;kbolin | 

F. WaUn'Ti 

Finland 

1901-02 

ITelsinglbrs 

1 

Not deiiidcd ^ 



* it. UuiidiTHcn (Norway) won two races only. 


The ratus aro four in miiiiber, over clistais^ns of .500, 1500, .5000, 
and 10,000 metres, aixl to obtain the title of eliainjeou a skater 
must wm three races and finish in the fourth, lii addition, each 
country, whe . possible, holds its own chainpioushii) races. The 
English chani]>itn]s for 1 899-1 900 wen*^ A. K. Ttjbbit (aniabmr) 
and F. Ward (j)rofos.sional) ; and for 1901-2, A. K. Tebbit and ,1. 
Bates; but the National Skating Asst)eiation was ])revent,ed by 
unsuitable weatlier from holding the races from 1895-1900. 

In England races artt still skated, with rart* exception.s, on 
straight c.onrsf*.s, with a shur}) turn round a ])ost or barrel, the 
disUnce prescribed for N.S.A. chanqiionsbips being D miles 
with three turns. The (Jontinental and international .sysbmi in- 
volves a coursse with straight sides and f’urved ends of such a 
radius that no slackening f)f speed is neciessarv- In botli instances 
the conipc.titors race two at a time on a doulilo tnuk, and the time 
to.st is used. Ka(!h .skater must keep his own c<Mirsc, to ju’event 
either from using the other as ])aecmaker or wiinl-sbicld. Tin* 
iiite.rnational regulations {Eisuritlauf (frthwiuj) jiH'seribe, that, if 
a .single tracsk be used, the hiiidmo.st .skater must keep at a miiiinium 
distainte of 5 metres from the, oilier, on pain of disipialifioation. 
The advantage of inner curve on a ('ontiiiental course is given 
alternately, and a spae.e left ojieii In'tweeii the tracks at (»ne ])oiut 
for the skaters to cross. 

The curvets are .skated with a steji-over-step ai^tion, and tlic 
direction is alw'ays from right to left. Hence, on enttiring the 
curve the riglit foot is brought aiuvKss in front and set down on Uie 
in.side tdge, the left passing bidiind on the outside edge, and 
being in its turn set down on an outside edge in front. The strokes 
thus form a series of tangents to tlie curve, and are little shorter 
than in tlie straight. With a ladius of 25 and 30 metres, a.s at 
Davo.s, the curves can be skatecl with safety at full speed. Skating 
records arc somewhat coiifuw*d, varying wiilcly with conditions and 
form of track. Tlie world’s records for the four ehampion.siiip 
distances up to 1902 wore : — 


Distunne. 

Time. 

IIoMerarirl Nut ionality. 

Place and Dale. 

Metres. 

600 (=547 yds.) . 

1500 (=1040 yda). 

5000 (=H miles ISS yds.) 
10,000 (-6 miles S7C yds.) 

min. sees. 
0 451 

2 22? 

8 37? 

17 50? 

J». Oestlund (Norway) 

.J, Ellen (HoIIjithI) 

' I*. Ocstlund (Norway) 

! 

Davos, 1900 

Haniar, 1894 
Davos, 19(N> 


For other distances and times, cf. Thf^ Fidd {pamm ) ; Sp&Hing 

S. VIII. — 8l 
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and Athletic HecordSf by H. Morgan-Browne (1897) ; The Sp^ls* 
marCeYtwr-Beok, 1899 ; The SpirU of the Tinus, W. (New 

York) ; The Badminton Magazine, January 1900 ; WhUaker e 
Alnmnae. 

F'igviTe-ekatmg has received a great impetus — 

(i.) In England, (a) from the multiplication of clubs, 
Wimbledon (founded 1870), Thames Valley, Crystal Palace, 
&c., in addition to the original “ Skating Club ” and those in 
Switzerland already mentioned ; and from the construction 
of numerous artificial rinks, such as “ Niagara*' and the 
“ National Skating Palace ” ; (6) from the encouragement 
afforded by the National Skating Association, which offers 
Ist, 2nd, and 3rd class badges (and a special or “ Diamond ” 
Ixidgo for figure-skating) for figure tests, as well as for 
s|)ecd; and in 1893 founded a “ London Skating Council,’* 
while in 1898 and in 1902 it held the figure-skating 
chara] nonship of the world in London. The N.S.A. has, 
however, occupied an anomalous position, holding inter- 
national compcititions in Continental style, while encourag- 
ing a style which in itself disqualifies Englishmen from 
com|)eting. 

(ii.) Abroad, from increased organization and the insti- 
tution of rinks and minor comi)otitions in every important 
town, in addition to the amateur championshii)8 of Eurojie 
and of the world held by the International Skating Union. 

Thus figure-skating also has develoi)ed on international 
lines, and two sojiarate styles or schools have been evolved, 
English and Continental, based no doubt on variety of 
national tem}x?.rament ; the distinctive features of the latter 
l)cing use of arms and “unemployed ” log, and the bending of 
thc5 knee, whicdi in the English school are rigidly forbidden. 
The foreign school was founded by Jackson Haynes, an 
American professional and accomjJished dancer, and is the 
more showy and seemingly the more graceful, the English 
being the more severe and the more self-restrained, but 
bolder and stronger, having for its object not an individual 
dis])lay, but {lerfcct skating in combination. There arc, 
of course, local modifications, the strictest exponents of 
the English school being the Davos and Hi Moritz skaters, 
while the (^Continental varies from the conqdote abandon of 
the Frencli to the more restrained style of the Germans ; 
Canadians cultivate also graixj-vincs and other two-footed 
figures. The essential features are, however, identical. 
Thus Englishmen consider of secondary in)i)ortanco loops, 
(;roHS-cuts, continuous and hand-in-hand skating, though 
such figures are included in the 1st class test of the N.S.A., 
and devote themselves mainly to “combined figures.” 
Combined figures have been defined as “symmetrical 
execution of a figure by one or more pairs of skaters.” 
Originally known as the “ skating club figures,” they have 
been gradually developed, and in 1891 delegates from the 
principal clubs established a regular terminology. The 
ideal numlier of skaters for a combined figure Ls four, 
though sixes and eights are seen, one being chosen “ caller ” 
of the movement to be skated. Various sets of “calls” 
are arranged at the discretion of different clubs, and consist 
ordinarily of “turns” and “changes.” The N.S.A, offer 
a challenge shield for an annual competition in combined 
‘figure-skating. There has of late, however, been a marked 
tendency towards unification of stylo, through Englislimen 
adopting Continental methods, rendered almost a necessity 
by the circumscribed area of artificial rinks. In 1901 the 
Figure Skating Club was established for this purpose, 
and its meml)ors attained such success that an English 
lady, Mrs Syers, gained the second place in the world’s 
championship competition in 1902, and with her husband 
won the International Pair Skating. 

Continental skating culminates in the annual meeting for the 
amateur championship of the world, which was won by Herr 
Qrenander (Stockholm), 1898, Herr 6. Hiigel (Vienna), 1899 and 


1900, and Herr U. Salchow (Stockholm), 1901 and 1902. The 
comj^tition consists of two ports, (a) compulsory figures, (b) free 
skating, the latter aifordix^ scope for the performance of dsmee 
steps and brilliant individual figures, such os the “sitting pirouette,” 
of which Herr HUgel is master, and the “star,” consistmg of four 
crosses (forward rocker, back loop, bock counter), invented by Herr 
Eugelmann and splendidly rondox^ by Herr Salchow. 

As in speed-skating, important pro&sional meetings are almost 
non-existent. 

The skates used for the Englisli and Continental steles differ 
in radius, though both are of the same type, i.s., a blodle futened 
to tlie boot by solo-plates, the “Mount (Jharles”jMttem being the 
one generally adopted by Englishmen. The English radius ia 
7 ft., or now more usually 6 ft. ; the foreign, or even 6 ft., and 
the result is seen in the larger curves skat^ on the former, and 
the greater pace obtained owing to decreased friction ; at the 
same time, tlio difficulty of making a turn is greater. Tlio English 
skate has generally right-angled edges and blade of same thickness 
throughout, except in the “Dowler” variety, which is thicker 
towards the extremities. The foreign skate is sometimes thicker in 
the middle than at the ends. 

Authokitier.— ■ iS'Ara^^ip. The Badminton Library. 1892. — 
Skating. The Isthmian Library. 1901. — “Skating,” The JEn- 
cyelopasdia of Sport. 1899.— T Maxwell With am. A System 
of ligure-Skating, 6th ed., 1897. — Skating. Tlie “Oval” Series. 
1897. — G. E. Wool). Combined Figure-Skating, 1899. (c. B.) 

Skeatp Walter William (1835 ), English 

philologist, was bom in London, 21st November 1835, and 
educated at King’s College, Highgate Grammar School, 
and Christ’s College, Cambridge, of which he became a 
fellow in July 1860. In 1878 he wus elected Ellington 
and Bosworth l^rofessor of Anglo-Saxon at Cambridge. 
He com}>lcted Mitchell Kemble’s edition of the Anglo- 
Saxon Gospels, and did much other work both in 
Anglo-Saxon and in Gothic, but is perhaiis most generally 
known for his labours in Middle English, and for his 
standard editions of Chaucer and Piers Plowman. As. 
he himself generously declared, he was at first mainly 
guided in the study of Chaucer by Henry Bradsliaw, with 
whom he was to have participated in the edition of 
Chaucer planned in 1870 by the University of Oxford, 
having declined in Bradshaw’s favour an offer of the 
editorship made to himself. Bradshaw’s iiersevcrance was 
not equal to his genius, and the scheme came to notliing 
for the time, but was eventually resumed and carried into 
effect by Professor Skeat in an edition of seven volumes, 
the last of which was published in 1897. He also 
issued an edition of Chaucer in one volume for general 
readers, and a separate edition of his Treatise o?i tlie 
Astrolabe, with a learned commentary. His standard 
edition of Piers Plowman was published in 1886, and, 
l)C8ide8 the Treatise on the Astrolabe, he edited numerous 
liooks for the Early English Text Society, including 
Barbour’s Bruce and the romances of Havelock the Dane 
and William of Faleme. For the Scottish Text Society 
he edited The King's Quair, usually ascribed to James the 
First of Scotland, and he published an edition of 
Chatterton, with an investigation of the sources of the 
obsolete words employed by him. In pure philology 
Professor Skeat’s principal achievement is his Etymological 
English Dictionary, the most important of all his works, 
which must be considered in connexion with the numerous 
publications of the English Dialect Society, in all of 
which, even when not edited by himself, he had a hand 
as the society’s director and afterwards its president. 
He is also the author of a work on the principles of 
English etymology, and of a volume of essays entitled 
A Student's Pastime, besides minor matters too numeroua 
to mention. No modem scholar has laboured more 
assiduously, or produced a larger amount of first-class 
work. 

Ske^fnasSf a popular bathing-resort in the South 
Lindsey, or Homcastle, parliamentary division of Lincoln- 
shire, England, 20 miles north-east of Boston. Since 1873, 
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when railway connexion was given with Firsby on the 
Lincolnshire loop line, the place has undergone a complete 
transformation, and possesses now broad tree-shaded streets, 
a marine promenade, public gardens, good hotels, a cricket 
ground, golf links covering 400 acres, and a long pier, 
opened in 1881. There are broad, firm sands, on which 
account Skegness is much visited. On bank holidays and 
similar holidays several thousands of excursionists are 
poured over the sands from the manufacturing towns of 
Yorkshire, Nottinghamshire, Derbyshire, Leicestershire, 
and Lancashire. Since 1894 it has been governed by an 
urban district council Population of the urban district 
(1891), 1488; (1901), 2140. 

SlciSfly a seaport town of Norway, county of Bratsberg, 
on the south coast, on the river Skien, 5 miles below its 
issue from Lake Nord, and 6 miles above its outflow into 
Frier Fjord. It has been mostly rebuilt since a fire in 1886. 
Here Henrik Tbsen, the dramatist, was born in 1 828. In 
1892 a canal, nearly 50 miles long and ascending 189 feet 
by means of 15 lochs, was made between Lakes Bandak 
and Nord. In the town and district are numerous saw- 
mills, planing-, cotton-spinning-, and flour-mills, factories 
for wood-pulp, furniture, ironmongery, paper, bleaching- 
powdcr, (Milc.ium carbide; toliacco, hositsry, shoes, butter, 
c!andles and soap, also a copi>er mine (at Omdal). The 
total trade approximates to half a million sterling (jBl 73,000 
in 1887); the exports being ice, timber (telegraph poles 
for the British Government), wood-pulp, and cop]ier, and 
the imports coal and china-clay. In 1898 the port was 
entered and cleared by vessels of an aggregate of 123,100 
tons. Population (1891), 8979; (1900) 11,343. 

Skin. See Pathology : Skiiu 

Skiptoni a parish and market-town in the Skipton 
parliamentary division of Yorkshire, England, on tlic Aire, 
18 miles north-east of Bradford by rail Science and art 
schools have been erected. There are extensive woollen 
aiifl cotton factories, and, in the neighbourhood, a large 
limestone quarry. Area of township (an urban district), 
4245 acres. Population (1891), 10,376 ; (1901), 11,986. 

SkobelefTp Michael Dlmitri^vitch 

(1843-1882), Eussian general, was born near Moscow 
on 29th Sei>tember 1843. After graduating as a staff 
officer at St Petersburg he was sent to Turkestan in 1868 
and, with the exception of an interval of two years, 
during wliich he was on the staff of the Grand Duke 
Michael in the Caucasus, remained in Central Asia until 
1877. Ho commanded the advanced guard of General 
Lomakine’s column from Kinderly Bay, in the Caspian, to 
join General Verefkin, from Orenburg, in the exjiedition 
to Khiva in 1874, and, after great suffering on the desert 
march, took a prominent ptirt in the capture of the Khivan 
capital. Dressed as a Turkoman, he intrepidly explored 
in a hostile country the route from Khiva tf» Tgdy, and 
also the old bed of the Oxus. In 1875 ho was given an 
important command in the ex})cdition against Khokand 
under General Kaufmann, showing great caj)acity in 
the action of Makram, where he outmanfeuvred a greatly 
superior force and captured 58 guns, and in a brilliant 
night attack in the retreat from Andijan, when he routed 
a large force with a handful of cavalry. He was promoted 
to be major-general, decorated with the order of St George, 
and appoint the first Governor of Fergana. In the 
Turkiiffi war of 1877 he seized the bridge over the Sereth 
at Barborchi in April, and in June crossed the Danube with 
the 8th Corps. He commanded the Caucasian Cossack 
Brigade in the attack of the Green Hills at the second 
l>attle of Plevna. He captured Lovtcha on 3rd September, 
and distinguished himself again in the desperate fighting on 
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the Green Hills in the third battle of Plevna. Promoted 
to be a lieutenant-general, and given the command of the 
16th Division, ho took part in the investment of Plevna 
and also in the fight of 9th December, when Osman 
Pasha surrendered, with his army. In January 1878 ho 
crossed the Balkans in a severe snowstorm, defeating the 
Turks at Senova, near Schipka, and capturing 36,000 men 
and 90 guns. Dressed with care in white uniform and 
mounted on a white horse, and always in the thickest of 
the fray, he was known and adored by his soldiers as 
tho “White General.” He returned to Turkestan after 
the war, and in 1880 and 1881 further distinguished 
himself in retrieving tho disasters inflicted by tho Tokke 
Turkomans, captured Gcok-Tepe, and, after much slaughter, 
reduced the Akhal-Teko country to submission. Ho was 
advanciTig on Askabad and Kalat i-Nadiri when he wa,s 
disavowed and recalled. Ho was given the command at 
Minsk. In tho last years of his short life he engaged 
a(!tivoly in j>olitics, and made 8i)eeches in l^aris and in 
Moscow in the beginning of 1882 in favour of a militant 
Panslavism, ])rodicting a desperate strife between Teuton 
and Slav. He was at once recalled to St Petersburg. Ho 
was staying at a Moscow hotel, on his way from Minsk to 
his estate close by, when hii died suddenly of heart disease 
on 7th July 1882. (ii. h. v.) 

Skopllli a district town of Eussia, in the government 
of Ryazan, 23 miles by rail from Eyazlisk junction. It is 
a very old town, which is now a gi'oat centre for trade in 
corn, hemp, oil, meat, cattle, and wilt ox] sorted to Moscow, 
and in hanlware goods imported both from tho capital and 
from Nijni-Novogorod. it has seviTal flour-mills, oil-mills, 
tanneries, and soap-works. Population (1897), 14,737. 

Skowheffan, a town of Maine, U.S.A., capibil 
of Somerset county. It is on tho river Kennolxjc 35 
miles alK)vc Augusta, and on a line of the Maine Central 
Railroad Using the am]>le water-power furnished by the 
river, it has manufactures of varied character. Population 
(1880), 3869; (1900), 4266, of whom 480 were foreign- 
born. 

Skrarvip Erik. Site Danish Literature. 

Skye, the largest island of the Iiiiht Hebrides, 
Scotland, lying between 57" I' 12" and 57 ’ 42' 39" N. and 
5" 38' 50" and 6“ 47' 8" W. The sheej) farms include some 
of the finest in Scotland, carrying famous stocks. 'I'lit* 
crofters succeed best with turnips and potatoiis. Since the 
passing of the ( Vofters Act in 1886, the old black huts 
have Ix^en largely replaced by well-built houses in those 
jiarishes where stone is obtainable, and inon? attention is 
being paid to clcanliiiess in the home. The t)pening of an 
extension of the Highland Railway has brought the fishing 
grounds somewhat closer to the markets. In 1899 the 
value of the fish caught iii the Skye district was £,\ 59,988. 
Diatomito is found in the island, and is used for tho manu- 
facture of explosives. A stone j)ier has been built at 
Broadford. There is a fever hospital, a court house and 
resident sheriff-substitute, and a tw(5CHl factory, at I’ortn^c, 
near which town stands the combination poorhouse of tho 
island. Population of the island (1891), 15,705 ; (1901), 
14,608. 

SISilfCiSSp a town of Denmark, county Sord, island 
of Zealand, 58 mih^s by rail west soiith-wosl- of Copen- 
hagen. It is one of the oldest towns of the kingdom, and 
was mentioned in the 12th century. In the \icinity are 
the ruins of the Knights Hospitallers’ monastery of Ant- 
vorskov. Population, (1880), 6076; (1901), 8958. 

SlAtlnAp chief town of the district of Olt, Rumania, 
87 miles west of Bucharest, on the river Olt or Alutlia. 
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It has nine churches, of which the Jttost remarkable is that 
of St Jonascu. The town is Very ancient. Population 
(1896), 6600; (1900), 8028. 

8laiUgrhtor-HouS0| or Abattoir. — In the United 
Kingdom slaughter-houses are of two kinds, those which 
belong to individual butchers and those which belong to 
jiublic authorities; the former arc usually called private 
slaughter-houses, the latter public slaughter-houses. Private 
slaughter-houses in existence in England before the j^assing 
of tin; Public Health Act, 1875, were established without 
licence by the local authority, excei>t in those towns to which 
the provisions of the Towns Improvement Clauses Act, 
1847, relating to slaughter-houses, were applied by sjiecial 
Act. By the Act of 1876 these provisions were extended 
to all urban districts. »Subse(piently to 1890 urban 
authorities adopting Part TII. of the Public Health 
(Amend men t) Act of that year could license for limited 
])eriods of not less than one year all slaughter-houses 
coming into existence after such adoption. In London, 
slaughter-houses have l)een licensed since 1855. Private 
slaughter-houses are frequently situated at the rear of the 
shop in wdiich the meat is sold. Each consists of a 
conq>artment in which tin* animals arc killed, and in 
association with this are the ixjuiids in which a few 
PHva animals can be kept pending slaughter. These 
buildings are regulated by by-laws made under 
the Public Jl(jalth Act by tlu^ several urban sanitary 
authorities. The by-laws usually provide for the floor to 
b(» made of jointless jjaving, to ensure that the earth 
shall not be- fouled in the process of slaughtering ; for the 
walls to be cemented to a certain height above the floor, 
to ])rovi<le a surface which can be (‘asily cleaned; for 
tlu? doors to be of suflicient width to enable cattle to enter 
th(i slaughter-house without diflic-ulty ; and for the poundage 
to have floor-space suflicient for each animal. Those by- 
laws also provide for water-siijiply to the slaughter-house 
for cleansing, and to the iwunds for the use of tho 
animals, for the i)eriodi(;al linu^- whiting of the promises, 
and for the observance of care to j)rev(mt the blood 
escaping into the drains. Privatcj slaughter-houses, 
especially those which were established without licenci*, 
are often in too close proximity to inhabited buildings. 
In towns in wdiich by-laws are not strictly enforced they 
are often sources of nuisance. Private slaughter-houses 
are also objectionable on other grounds. They lead to tho 
driving of cattle through the towns on the ivay to the 
slaughter-house, sometimes to the danger of tho inhabitants, 
and they render imjwssible any systematic insjxxJtion of 
meat. It is in connexion wdth tho increasing demand for 
such ineat-insjxjctioii that the objectiouKS to private slaughter- 
houses tire most manifested; and hence, in countries in 
which the law provides for tho obligatory ins|)ection of 
meat, private; slaughter-houses are ceasing to exist, and 
public abattoirs are being substituted for thorn. 

Public slaughter-houses an; of great antiquity and ow^e 
their beginnings to Roman civilization. In 300 b.c. animals 
were slaughtered in the oj.Km air in the Forum in Rome. 
Later, to meet the convenience of butclioi*s, a house on the 
Pubiic Tiber was given to them for tho pu^Kwses 

“ of their trade. This house had Ixsen occupied by 

a Roman citizen named Macellus. Tho building appears 
to have retained his name, and hence tho mcLcelhmi of 
Livy’s time subsequently erected in the Forum, which, inter 
alidy is believed to have contained rooms for the slaughter 
of animals. Tho rooms actually used for slaughter were 
lanienm^ from laniare^ but the word macellum has 
been preserved in the Italian macellarey to slaughter, and 
in tho German metzgen or metzgeln^ and in the English 
masMcre, 
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Public slaughter-houses existed in many large towns of 
Germany in mediseval times under the name of Kvittdiwfe ; 
they were mostly situated on the rivers, which provided 
an ample supply of water, and aiforded means for the 
removal of tho blood which drained into them. Some 
of these Kuttelhofe continued to exist within recent 
years. No law other than a town law governed their 
establishment and management. They were owned or 
controlled by tho butchers’ corporations or gilds, but 
all butchers were not members of the gilds; and this 
ap{)ears to have led to a ministerial order in Prussia in 
1826, which made it inadmissible to require every butcher 
to slaughter in them. Shortly after the middle of the 
19th century the prevalence of trichinosis compelled a 
return to the use of public slaughter-houses ; and the en- 
actment of laws in 1868 and 1881 in Prussia, and similar 
laws in other Gorman states, empowered urban authori- 
ties to require that all animals killed in towns should 
be slaughtered in public slaughter-houses. (Schwarz, 
Bau^ Einrichtvmg und Betrkh offentildisr ScJdacht- und 
Viehhi'fe.) 

In France, in the 15th and 16th centuries, numerous 
towns wen; provided with j)ublic slaughter-houses. It w^as 
required that they should bo used by all i)ersons kiUiiig 
animals tho flesh of which was to bo sold ; but their position 
and the conditions they created were such as urgently to 
demand amelioration, and some effort was made in this 
dirt;ction in 1567. It was not, how(;vLT, until the time of 
Napoleon I. that it was decided that the atrocious nuisance 
which these 8laughter-hoiiH(;s created should bo removed. 
By decrees passed in 1807 and 1810 public slaughter-houses 
were required to be provided in all largo towns in France, 
the needs of Paris being determined by a Commission, 
which recommended the establishment of five abattoirs or 
jmblic slaughter-houses. In 1838 tho requirement that 
l)ublic slaughter-houses should be provided in largo centres 
was extended to all towns in France, and it was further 
required that the slaughtcr-hoiisos should be situated at a 
distance from dwelling-houses. Tn 1867 the largo abattoir 
of La Villettc was constructed to meet the needs of Paris, 
two of the live constructed under the dtjcrees of Napoleon 
being closed. In 1898 tho additional abattoir of Vaugirard 
was opened, and the remaintl(;r of the five were closed 
except Villejuif, whicli was restricted in its use to the 
slaughter of horses for human food. 

For other countries tho jiosition may bo more briefly 
stated. In Belgium public slaughter-houses have been pro- 
vided in all tho large and many of the small towns. In 
Switzerland there are public slaughter-houses in nearly all 
places having more than two thousand inhabitants. In 
Italy a law of 1890 required that public slaughter-houses 
should be erected in all communities of more than six 
thousand inhabitants. In Austria a law of 1850 required 
the provision of such places in all the large and medium- 
sized towns. In Norway and Sweden a law of 1892 
required the provision of public slaughter-houses; but in 
Norway there is as yet only one, at Christiansund, and 
in Sweden there are none, though they are proposed 
at Stockholm, Gothenburg, and a few smaller towns. In 
Denmark there are public slaughter-houses in a few towns, 
including Copenhagen. In Russia, Spain, and Portugal 
some have existed for a number of years. It is in 
Germany, however, that tho greatest progress has been 
made, and especially in Prussia, where Professor Ostertag, 
of Berlin, states they have “literally grown out of the 
^ound ” {Handbuch der FleisMeechau ) ; so much so that 
in 1897 there were 321 public slaughter-houses in the 
kingdom, 40 of which were provided in the period 
1895-97. 

In England the power to provide public slaughter-houses 
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was given by the Public Health Act^ 1848, to the local 
authorities of cities, towns, boroughs, &c,, to which the 
Act was applied by Order; and later, was given to all 
urban sanitary authorities by section 169 of the Public 
Health Act, 1875. These authorities have, however, 
suffered from the disadvantage that they have had no 
power to control the continuance of private slaughter- 
houses (except in so far as these were annually licensed), 
and they have therefore been unable to ensure that the 
public provision would be used by the butehers. In 
Ireland and Scotland much the same powers exist; but 
in Scotland, if the burgh commissioners provide a public 
slaughter-house, no other slaughter-house can 1x3 used. 
Some English local authorities have obtained in local Acts 
powers similar to those possessed by the burgli commis- 
sioners in Scotland. The need for still wider control is, 
however, manifest. Belfast may he cited as an illustration 
of a town in which a public slaughter-houso lias licen 
provided, and in which there are no private 
SoflU!*" slaughter-houses, but which receives a quantity 
of meat from private slaughter-houses erected 
beyond the boundaries of the city. The outcome of these 
difficulties is that the power of local authorities to provide 
public slaughter-houses has been but sparingly used. There 
is no law requiring that meat shall be inspected before sale 
for human food, hence then! is no obligation ujion butchers 
to make use of public establishments for the slaughter of 
their cattle. This, indeed, is the position of some of the 
Continental slaughter-houses ; but the increasing strictness 
of the laws as to ineat-insjjection, and es]K!cially in 
requiring that all animals shall be insjxjctod at the time 
of slaughter, is making Ihe use of public slaughtc!r-hous(!S 
obligatory. Such a law now exists in Belgium, whtirc it 
has served as a model to other countries. An Imperial 
G(!rman law of 1900 ext(!nds to all parts of that country 
the same requirement, and (macts that “ neat cattle, swine, 
shoe]), goats, horses, and dogs, the meat of which is in- 
tended to be used for food for man, sliall be subjected to 
an official inspection both before! and after slaughter.” 
Antecedent to that year it ^^'as in force in southern 
Germany, in Brunswick, and Saxony, but only in some 
parts of northern, western, and central Germany. A 
similar law exists in Norway and Swcd(!n, but, as already 
stated, provision of public slaughter-houses is still want- 
ing ; in Austria-Hungary there is a similar requir(!meut, 
but Ost(!rtag stat(;s that the administration is lacking 
in uniformity; in Italy, he writes, the regulation of 
meatz-iiisiHiCtion having Ixxmi left to provincial authorities, 
thorough reform is impossible. In the British colonies 
advance is being made. The Meat Su])orvision Act of 
Victoria empowers the Board of Health to make regula- 
tions for ensuring the wholesomeuess of meat supplies, 
llegulations have been made for Melbourne. (Jattlo are 
killed in public slaughter-houses and the carcases art! 
stamped, thus showing in which slaughter-house they 
have been killed. 

The pluniiiiig and construction of puhlit! slaiiglitiir-houacs have 
been tlie subject of excellent treatises by Ocrnian writers, among 
^ . whom may bo mentioned Dr Oscar Schwarz, of Stolp, 

Conatruc^ city arcliitect, Ibjrlin, to 

. whose works the author of this ai-ticlo is largely indebted 
for information. After inspection of the, public; slaugbtcr-liouscs in 
England and in a munber of .(Continental cities, the writer considers 
that those of Germany are most deserving of description. 

The slaughter-house should be situated outside the, town, or so 
placed as to bo isolated, and approached by wide roods, so that if 
cattle are driven through them there should not be interference 
with the traffic. If jiossible, tlie slaugliter-liouso should Iw con- 
nected with the railway system by a bran<;h line, -with a platform 
which has an impervious surface capable of Iwing readily cl(!an8f!d 
and disinfected. The most (‘.oiivenicnt shape of the site is a 
rectangle or square, having one side abutting on the. principal road 
and another side bounded by the railway. A cattle-market is 
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usually provided in conne^on with the slaughter-house, and tlio 
position should be such thait cattle brought by train can be taken 
immediately into the catuwjaarket and from the market or the 
railway to the slaughter-house. The cattle-market should l»e 
entirely sejyarate from the slaughter-house area. Ostholf stales 
{Sehlachtfi^e far kleim nrid miitdgrosse JS'tadts) that the area t)f 
the slaughter-house should Iki as follows : — 

Sq. Metres. 

Totvns of 6,000- 7 ,000 inhabitaiil^ . 0'40 per iuhalutant. 

„ 7,000-10,000 „ . 0*35 „ 

„ 10,000-50,000 „ . 0-30 „ 

,, over 60,000 „ . 0*26 „ „ 

It is of course assumed that the ])opiilatioii derives the wbolp of 
its ineat-sujqdy from this source. 

Tlio parts required, according to Dr Oscar Schwarz, are: (1) an 
administrative block ; (2) a slauglitoring-lial], witlj a sixcial room 
for scalding swine; (3) cattle lairs; {A) room for scalding and 
cleansing triijc and intestines ; (5) an ciigine-limisc ; (0) Bcj)arate 
slanglitering-room, with lairs for animjils sulienng from, or su8j)ected 
to be suffering from, (•,ontagious distuiso. 

In small tow'iis the slaughtering-liall and room for cleansing 
intestines may, to save cost of constniction, be under the same 
roof. A nee-essary adjunct is a cold cbaiiibcr, to wbicli carcases can 
be removed from the sbiiiglitering-liall. The actual slaughter- 
ing compartment has been built on tw'o jjlaiis — one, providing a 
seiairato slaughtering-room for each butcher ; the oilier, a common 
slanglitcring-nall. The latter is gi-iwitly to be preferred, inasmuch 
as it is the only arrangement w'hicb giv<*s adocpiate ojqiortimity for 
insiie^'tiou by the officials wiiose duty it is to ^•.xalnirle the meat. 
The slaughter-house in Berlin was constructed on the si;paratc-room 
system ; but the writer was informed, when visiting it a few* years 
ago, that it was intended to reconstruct it, on jwcount of the difficul- 
ties of insiicction of which it was the cause. During recent yeais 
in (terinany the practi<;e, lias been to constnict slaiighter-bouscs with 
common balls. Tlie part occii]»it‘d by each butcher at the time 
of slaughtering is, how^ever, Kiiflicicntly clistiiigiiishablo, and at 
Hamburg tlic position of the liooks banging from above dividc's the 
hall into st'parate areas, (;ach of w hich has an entrance from w'ithoui. 
Schw'arz ^Ves tlie following as the most convenient arrangciiicnt of 
the buildings The administrative building (wilb the bouse of the 
snpciintcndciit) at the eniraijce, so that from it tlie entrance and 
whole place can be seen. In the vicinity should be a weigliing- 
nuudiiiio for cattle. The centre of the area is weiipicd by the 
slanglitcring-bans, and tlie lairs bidongiiig to them only sc}>arated 
from them by a road or jiassage way. The manure-house, and 
tripe,-boiiw! must be iwisily accessible from all 1li(‘ slnugbteriiig- 
balls, but not in dirwtt communication with tbcrii, or smell from 
them may i jiti*-r the hall. 

The maiiure-bouse must abut upon a road, lo enable its c,oiitents 
to be removed without ^lassing tb rough the tuemises. Next to 
the tripe and jiig-studdiiig houses is the cngiiie-nousc. The build- 
ing for diseased animals, with the slangbter-bousc, for tbciii, must 
lie isolated from all other buildings. All buildings sliould be so 
arrangc,<l that they may be capable of extension as the jiojiufiitioii 
of the low'll iiiereiLScs. By tlic jirovision of grass plots and tree.** 
every effort should be made to relieve the jncmiscs of the dreary 
ajipcarauet! they w'ill otliei w iso jiresciit. 

Cold (iiaiiibcrs, altliougli not iueludcd among the alisolute 
es.seiitials for small slaughter- houses, arc an almost lu-ccssary adjunct, 
for they serve for the }>ieservatiou of the meat after slaugliter, and 
are indeed absolutely nc,ceasary wii(*n tli*' slaugliter- boii.se is of large 
size. The cold chamber should be situated ojiposite tlic slaughtering- 
balls, .so that car(;a.sc,s can be couvc^«*d by overhead carriers din*ctly 
from thcsi! halls to it. Within the cold chamber arc .scj''iralc tsmi- 
iwirtincnts or cages of diircrciil .sizc.s, rented by biitcbcrs, who are 
tbn.s able to prps<*rve tlicir mc.it and draw ujion their supply us 
their business may requiri*. The cold cliaiiibcr is therefore a great 
convenience, to the butcb(*r.s, and is a source of prolit to the autlutiity 
owming the slaugliter-bousc. A frcijuciit adjunct to large (HeiTiian 
slaughter-houses is the “Freibank,*’ at which is sold at low ]»ricc 
cooked meat of (jiialitj'^ wliicii renders it unlit to be sold under 
ordinary eoiidition.s. 

Mncli dejK‘nds ujion the d(*sigii and details of eon.stiuetioii of the 
several eomiioneiit jwirts of a ]iublic slauglitcr-house, ujioii the 
jirovisioii of adiqiiale, lighting and ventilation of the buildings, 
U|)on the construction of walks, floors, and fittings wfii«l) are 
imjHjrmeable and can be re,adily cle,iins(Hl, aiul uikui tin* i»i<»vision 
of an abundant watcr-siipjily. It i.s essential tliat the buildings 
sliould be well lighted, esiiecially tIio.se w'liieh .ire, used lor the 
slaughtering operations, or for any detailed exauiiiiation oj’ meat 
wdiie.li may be needed— such, for instance, a.s for trieliiiuc. Tbe 
material generally n.sed for tlu; floor of the slaiiglitcriiig-liall 
is cement or granolithic |iav<‘nient, wliieli mu.st not presenl, so 
smooth a surface as t<i be .slij»|»ery. The floor iniist liavc an 
oflequate fall, .so that the wnsbings may di.scharge into a system 
of drainage. 
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The plans of the public slaughter-house of Neusalz on the Oder 
and of Ohssddorf well illustrate the provision which is now made 
respoctivelj for a small and for a large town. The writer is 
indebted to Dr Schwarz for the plan and a description of the 
slaughter-house at Nousolz. It was completed in October 1899, 

— Hivnr Oder 



The figures give measuremente in metres . 

Pio. of Public Sluutfhter-Uousc at Ncusalz on tho Oder (1699). 
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and is erected on the Oder below the town, on land of an area of 
8500 square metres. The building has been carefully planned bj 
the town architect, Herr Branuasohk, so as to admit of increase 
within the next 10-20 years. Brickwork is used for the oonstruo- 
tion of the buildings, and the roofs are wood and cement. The 
walls of all the rooms except those of the administrative block are 
lined partly with policed stone, partly with cement, to a height of 
two metres above the floor. The noors consist of stone slabs set in 
cement (Fig. i). 

The administrative block (A) is situated at the entrance and is a 
three-storey building, containing an office, a room for examination 
of meat for trichinee, and dwelling-rooms for the superintendent. 
In the central block {JB) two slaughter-halls are provided (a) for 
swine and (b) for cattle and sheep. With these are associated (e) 
an engine-house, (d) a boiler and fuel room, (e) a workshop, (/) a 
passage communicating with the two slaughter-halls, (o) a cold 
chamW, (^) ante-rooms to the cold chamber, (i) dressing-rooms for 
assistants, and (k) stabling. The cold chamber has an area of 169 
square metres and contains 28 colls of various sizes. In order to 
attain an oven temperature of 2® 0. to 4“ C., air rendered cold by 
the ammonia process is conveyed to the room by channels. In the 
engine-house (c) are a 48-hor8e-power engine, the cooling machines, 
and the water-pump, which pumps water from a w^l into two 
cisterns situated in a water-tower over the jiassago between the two 
slaughter-halls. In the outbuilding (0) are (<0 and (5), the gut- 
washing rooms for cattle and swine rcs})octivoly, (c) an ante-room 
w'ith (a) openings for manure to be throwm into carts. The road 
(e) slopes downwards, so as to enable a cart to be driven below the 
openings through which the manure is discharged. In the out- 
building (V) are (a) a horse slaughtering-room, (b) a stable, (a) a 
bathroom, {d\ a room in which the floor washings are treaterl 
chemically or by filtration before discharge into the river, and (e) a 
urinal. In the outbuilding {E) are {a) u sUible for sick animals, 
(b) a slaughter-house for diseased animals, (r) a stcrilizing-room for 
meat to l)e subsequently sold in (rf) the “Freibank,” (c) a stable 
for horses, and (/) a cart-shed. The slaughter-house is to be 
lighted with electric light. The c;ost of the buildings is about 
jei9,000, and jirovides for a ]H)pulation of from 20,000 to 25,000 
inhabitants. 

The slaughter-house at Diisscldorf is on a more extensive S(‘uh\ 
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It waa erected at an estimated cost of from £162,000 to £175,000, 
and covers an area of about 23*2 acres. Provision is made for each 
department to be practically doubled in size. It is unnecessaiy to 
•describe it in any detail, but it may be noted that it has a market 
associated with it, and that separate slaughter-halls are pro- 
vided for large cattle, for small cattle (sheep and calves), and 
for swine (Fig. 2). The population of Oiissolaorf was 212,049 in 
1900. 

The average cost of slaughter-houses in Germany is given by 
Osthoff, of Berlin {Havdhuch der Hygiene), as 7 to 8 marks 
Inhabitant if no cold chamber is provided, and from 10 to 12 
marks per inhabitant if there is a cold chamber, or, in more detail, 
as follows 


Number of Inhabitants. 

Cost of Slaupf] 
Inhabitant 

Without Cold 
Chamber. 

iitcr-house per 
in Marks. 

With Gold 
Chamber. 

5,000- 6,000 . 

8 

12 

6,000- 8,000 . 

7 

10 

8,000-15,000. 

6 

9 

15,000-20,000. 

7 

10 

Over 20,000 . 

8 

10 


Slaughter-houses in Germany pay their own expenses, the fees 
received for the use of ilio slaughter-house, and for examination of 
meat and stamping after examination, providing a sufficient sum 
for this purpose. The fees vary in ditforont places. From the 
works of Osthoif and Schwarz it would ap])oar that these fees 
average about one j)fonnig per kilogramme of the living animal, or 
about half a farthing ])or lb of moat. 

In Chicago and certain other western American cities largo num- 
bers of cattle are slaughtered and the meat prepared for trans- 
mission to all parts of the world. The important feature of these 
slaughter-houses is their adaptation for rapidly dealing with the 
animals which they receive. At the Chicago slaughter-houses the 
cattle to bo slaughtered are driven up a winding viaduct, by which, 
in certain of the houses, they eventually reach tim roof. Jilach 
animal now passes into a narrow pen, wlioro it is at once stunned 
by a blow on the head. It then falls through a tra|>-door in the 
[leti into an imuiense slaiighteriiig-room, where the liind logs are 
soouro(i, and the animal hoisto<l by a wire ro]ie suspended from a 
trolley-line. A knife is then plunged into its throat and the 
caroase made to travel along the lino. Tlie carcase is next lowered 
to the floor, the hide taken off, the head and foot cut of}' and the 
internal i»arts removed. The carca.so again travels along the 
trolloy-line to a place where it is divided into halves, which then, 
after washing, travel to the rofrigeration-rooni, being trimmed 
while on the way. The extent of the business may be judged by 
the fact that over 400 cattle are killed per hour in the slaughtcr- 
ing-room. The cooling-rooms are .so large that 13,000 halves of 
beef hang there at one time. The method of dealing with sheep 
is very similar. The animals are driven into narrow alleys, then 
into the slaughter-room, where their throats are cut. They next 
travel along a route where their skins and the intoriial organs are 
removed, ami finally pass into the cooling- rooms. Swine are raised 
ill the slaughter-room on to tho trolley-line liy a chain attached to 
the animals' feet and to a solid di.se or wheel, wdiirdi in revolving 
carries them until a mechanical contrivaue-e throws tho chain u|sm 
tho trollcy-liue where a knife is plunged into their throat. In its 
subsequent jiassagc tho carcase is scalded, scraped hy a iiiaoliiiio 
through which it ixisses, later decapitated, tho internal ^larts 
removed, and the interior washed. The carcase then travels to tho 
cooling-room. 

The use of public slaughter-houses lias not been found to affet^t 
the price of moat, although one of tho niinierous arguments used by 
butenors against being required to slaughter in public slaughter- 
houses was that they would have this effect. Tho increasing 
recognition in European countries of tlie need for inspection, at tho 
time of slaughter, of the flesh of all cattle intended to supply food 
for man, the necessity for the provision of public slaughtcr-houHes 
to make such inspection practicable, the convenience which those 
^ilauffhter-houses afford to those engaged in the business of butcher, 
combine to ensure that, at any rate in all populous places, they will 
in time entirely supersede private slaughter-houses, which offer none 
of these advantages. 

No doubt the provision of public slaughter-houses will continue 
to be opposed by the butchers’ trade so long as jirivate slaughter- 
houses are permitted, and, as already stated, local authorities 
in England are discouraged from making public provision by 
their inability to prevent the continuance of the use of all exist- 
ing private slaughter-houses. Probably tho extension to English 
local authorities of the power which the law of Scotland gives to 
ihe commissioners of l^ottish burghs of closing private slaughter- 
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houses when a public slaughter-house has been provided, would 
facilitate the much-needed substitution of public for private 
slaughter-houses. (s. ir, 

8iiac»k a maritime county of Ireland, x>roviiicc of Con- 
naught. 

Populaticm , — The area of the administrative county in 
1900 was 442,206 acres, of which 73,364 were tillage, 
236,818 pasture, 82 fallow, 7123 plantation, 36,716 turf 
bog, 6617 marsh, 66,382 barren mountain, and 17,203 
water, roads, fences, &c. The new administrative county 
under the Local dovornment (Ireland) Act, 1898, comprises 
the whole of the old judicial county except 3 electoral divi- 
sions now added to Mayo. The population in 1881 was 
111,578 ; in 1891, 98,013; and in 1901, 84,022, of whom 
41,760 were males and 42,262 females, divided as follows 
among the different religions: Roman Catholics 76,194, 
Protestant Episcopalians 6362, Presbyterians 648, 
Methodists 529, and other denominations 289. The 
decrease of jiopulation between 1881 and 1891 was 12*16 
per cent., and between 1891 and 1901, 11 jxjr cent. The 
average number of jxjrsons to an aero in 1891 was *21, 
and of the total |K)pulation, 86,545 persons inhabited the 
rural districts, being an average of 178 jHirsons to each 
square mile under crops and pasture. Tho following table 
gives the degree of education in 1891 : — 



Malea 

Females. 

Total. 


Pen-cntage. 






R.C. 

Pr. Ep. 

Presb. 

Mcih. 

■■ 

Read and ; 
write . 

29,729 

29,387 

59,116 I 

64-7 

88 -8 

92*5 

94*4 

Readonly 

1.4r,8 

4,980 

9,447 1 

11*2 

6*5 

3-6 

2*9 

Illiterate 1 

! ! 


10,131 

19,746 j 

24-1 

57 

3*9 

27 


The jiercentage of illiterates among Homan Catholics in 
1881 was 33*3. In 1891 there were 8 sujxjrior schools, 
with 296 ptujils (Roman Catholics 189 and IVotestants 
107), and 226 iwini ary schools, with 15,061 jiujiils (Roman 
Catholics 13,629 and Protestants 1432). The number of 
pupils oil the rolls of the national schools on 31st De- 
cember 1900 was 15,776, of whom 14,407 were Roman 
Catholics and 1 369 Protestants. Tlie following table gives 
the number of births, deaths, and marriages in various 
years ; — 


Year. ! 

Births. 

I>r;aths. 

Marrint^es. 

1 

1881 

1999 

iir>7 

281 

1891 

2011 

1394 

316 

1900 

689 

850 

286 


In 1900 the birtli-rate |K;r 1000 was 20*] and tho 
death-rate 16*1 ; the rate of illegitimacy was 4 jior cent, 
of tho total births. Th(^ total nuinlier of eniigrants who 
left tho county liotween Isi May 1851 and 3lHt Deceinbiiv 
1900 was 74,658, of wliom 35,113 were males and 39,245 
females. Tho only town of any inuxirtance in tlie county 
is Sligo, which in 1891 had a population of 10,274, and 
in 1901 of 10,862. 

Administration . — The county is divided into two parlia- 
mentary divisions, North and South, the nuinber of 
registered electors in 1901 l>cing res|KHJtively 8281 and 
7570. TIic rateable value in 1900 was £213,457. By 
the Local Government (Ireland) Act, 18i)8, the fiscal 
and administrative duties of the grand jury were trans- 
ferred to a county council, urban and rural distruit councils 
wore established, and under that Act the county now com- 
prises 1 urban and 4 rural sanitary districts. 

AfjTicM/ewm — The following tables show the acre^e 
under crops, including meadow and clover, and the amount 
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of Uve atock in 1881, 1891, 1895, and 1900. The figures 
for 1900 are for the new administrative county : — 


Year. 

1 

Oats. 


i 

Potatoes. 

Tornips. 

Other 

Green 

Crops. 

( 

Meadow 

and 

Clover. 

TbtaL 

1 

1881 

324 

25,907 

1091 

22,485 

3362 

1736 

34,059 

89,864 

1891 

387 

17,892 

726 

16,382 

2959 

2226 

33,534 

74,105 

1895 

290 

17,753 

747 

16,567 

3184 

2041 

88,702 

79,274 

1900 

288 



14,388 

697 

14,658 

2492 

2859 

37,982 

73,364 


For 1900 the total value of the cereal and other crops 
was estimated at £488,295. The number of acres under 
])asture in 1881 was 225,099 ; in 1891, 240,301 ; and in 
1900, 236,818. 


Year. 

Horses 
and Mules. 

Asses. 

Cattle. 

Sheep. 

IMgs. 

Goats. 

Poultry. 

1881 
i 1891 

1 1895 
j 1900 

8638 

9024 

9438 

7720 

7806 

8835 

9045 

9727 

89,238 

93,376 

94,460 

96,351 

.59,837 

88,228 

75,474 

72,572 

18,934 

24,748 

27,441 

29,042 

4074 

6980 

6393 

6785 

345,071 

359,244 

402,447 

434,844 


The number of milch cows in 1891 was 31,298, and in 
1900, 31,374. It is estimated that the total value of 
cattle, sheep, and pigs for 1900 was £1,383,087. In 1900 
the number of holdings not exceeding 1 acre was 824 ; 
between 1 and 5, 1381; between 5 and 15, 5589; 
between 15 and 30, 4337 ; between 30 and 50, 1597 ; 
between 50 and 100, 781 ; between 100 and 200, 
298; between 200 and 500, 129; and above 500, 
35 — total, 14,971. The number of loans issued (the 
nuinbcr of loans being the same as the number of tenants) 
under the Land Purchase Acts, 1885, 1891, and 1896, up 
to 3 1st March 1901, was 683, amounting to £128,957. 
The number of loans for agricultural improvements sanc- 
tioned under sec. 31 of the Land Act, 1881, between 
1882 and 1901 was 512, and the amount issued £34,633. 
The total amount issued on loan for all classes of works 
under the Land Improvement Acts from the commence- 
ment of operations in 1847 to 31st March 1901 was 
£139,932. 

Fisheries , — In 1900, 159 ])ersons were employed in the 
salmon fishery district of Sligo. 

Sliffo, a maritime town, capital of the above county, 
on the river Garavogue, 137 miles north-west of Dublin 
by rail. Under the Local Government (Ireland) Act, 1898, 
it retains its mayor and corporation, but has practically 
the status of an urban district council. In all 740 
vessels, of 107,060 tons, entered in 1900, and 607, of 
66,012 tons, cleared. Population (1891), 10,274; (1901), 
10,862. 

SliVOIli or Slivno, the chief town of a department 
in liastern llurnclia, Bul^ria, near an imi)ortant defile 
of the Balkans called the Iron Gate, 100 miles east-north- 
east of Philippof)olis. Its black wine is still famous. 
Thoroughly modern machinery has been introduced 
4nto the Government factory, which employs about 300 
hands ; and the cloth manufacture for the army equals 
that of any other Euroj)can country. Bulgarian home- 
spuns (“ shayak ”) are also manufactured, and there is a 
small trade in silk The general trade in staple articles is 
large. There is an imjK)rtant higher class school, with 40 
])rofessors and attended by about 800 pupils. Population 
(1892), 23,210; (i900), 24,542, of whom nine-tenths 
are Bulgarians. 

Slobodskoi, a district town of Russia, in the 
government and 20 miles to the north-west of Vyatka, on 
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the river Vyatka. It was founded in 1546 and is now a> 
growing town. It has distilleries, match and glue works, 
tanneries and breweries, and carries on a brisk trade, chiefiy 
in oats, flax, linseed, and wooden ware. Population 
(1897), 10,052. 

Slocum. Henry Warner (1827-^1894), 

American soldier, was bom in Onondaga county. New 
York, 24th September 1827, and graduate at the United 
States Military Academy in 1852. He resigned in 1856 
to practise law at Syracuse, N.Y. When the Civil War 
broke out he became a colonel (May 1861) of the 27th 
New York volunteers. Ho fought through the Virginia 
campaigns (1861-63), as brigadier and then as major- 
general of volunteers. In the west, in 1864, he occupied 
Atlanta in Soi^tember, and led the left wing through 
Sherman’s march of invasion. He resigned from the 
army, September 1865, resumed professional practice at 
Brooklyn, and was chosen to Congress, 1868, serving 
three terms. He died at Brooklyn 14th April 1894. 

SlOUfh, a market -town in the Wycombe parlia- 
mentary division of Buckinghamshire, England, 18 miles 
west of London by rail, and 2 miles north of Windsor. 
The Ijeopold Institute is a memorial of the Duke of 
Albany. The town lias been formed into a civil parish 
(an urban district), comprising the parish of ITjiton cum- 
Chalvey and part of Stoke Poges. Area, 1639 acres. 
Population (1891), 8713; (1901), 11,461. 

Smaldeel. See Orange River Colony. 

Small Arms. — British and Foreign. — For a 
table of the rifles in use up to 1880, a sliort history of 
the development of firearms, and a general description of 
manufacture (the last being much the same at the present 
time), the reader is referred to the article “ Gunmakiiig ” 
in vol. xi. of the Ency, Brit^ 9th edition. The rifle, 
however, now in the hands of the soldier, whether British 
or foreign, differs very greatly from that of 1880, being 
superior to the latter in velocity, range, penetration, and 
accunwy ; while the cartridges, with which it is loaded, 
are charged with a smokeless explosive and contained in a 
magazine from which they are automatically fed, ready to 
be at once })ushed home into the breech. 

The repeating or magazine system, now universally 
adopted, may be said to date back to about 1840, when 
the first repeating rifle was brought out by 
Colt in America. The ITonry, Spencer, and 
Winchester (all American) systems followed, the 
last-named still holding the field, and being perha])s the 
proximate cause of the general adoption of the maga- 
zine in all military rifles; for in the Russo - Turkish 
war of 1877—78 some of the Turkish troops were armed 
with this rifle, and the ra})idity of fire obtainable with 
it brought the refloating system j)rominently forward, 
with the result that by 1886 all the important Powers, 
with the excef)tion of the United States, Great Britain, 
and Russia, armed their troops with magazine rifles. 

These earlier patterns were all of large calibre (that is, 
not less than *45 inch), being frequently conversions of the 
single-loaders previously used to avoid the heavy outlay 
on a completely new armament; but the advantages 
of a smaller calibre were soon discovered, the earliest 
experiments in this direction having apparently been 
originated by Major Rubin in Switzerland in 1883. The 
smaller calibre brings with it certain distinct advantages, 
viz., a lighter bullet and smaller charge, and as a 
consequence a lighter cartridge; and a higher velocity 
without undue recoil, since the recoil varies directly aa 
the weight of the bullet and charge. As a consequence 
of the lighter bullet, the soldier can carry many more 
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cartridges than formerly, while the absence of recoil com- 
bined with a flat trajectory enables him to shoot with far 
more accuracy and greater prosit of striking his foe. 
Owing to the trajectory of the British *303-inch magazine 
Smmli when firing at an object 500 yards dis- 

€mtthr 9 : tant, never rising more than 4^ feet above the 

mOwmmi- direct line of sight, the British soldier is taught 
always to aim at the feet of his enemy when 
once he has come within that range, and not to alter 
his si^ts as the range decreases, since, if his aim be 
moderately correct, though he vdll hit the objective higher 
and higher up, he will still hit it somewhere. At a range 
of 360 yards the bayonet is usually fixed, and this always 
tends to cause low shooting at a time when excitement is 
apt to make men shoot high. The 500-yarda sight is 
therefore termed the “ fixed sight.” ^ 

On the other hand, the small calibre has some very 
definite disadvantages. In oider to get the requisite 
weight, a small-calibre bullet must be nmcdi longer jirojwr- 
tionately than the largcr-calibre bullet. The ‘SOS-ineh 
bullet, for instance, weighing only 215 grains, is 1*25 
inches long, while the Martini-Henry bullet, *45 inch in 
diameter and weighing 480 grains, is only 1*27 inches in 
length ; and this greater length, as compared to diameter, 
necessitates a much sharper pitcli of rifling in order to 
revolve the bullet sufficiently rapidly to keep it point first. 
The pitch in the British *303 rifle is one turn in 10 inches, 
and in the Martini-Henry one turn in 22 inches, 
stymie- Bullets of the hardest lead when fired from 
barrels with this high-pitched rifling were found 
to “strip,” that is, they were forced through 
the barrel without rotation being impressed on them, 
their surfaces being torn off. To remedy this, the lead 
bullet must be encased in an envelojie of harder material 
(the envelope of the British bullet is made of cupro- 
nickel), and this hard envelope produces some ex- 
ceedingly important effects. The envelojKjd bullet has 
a much higher penetrative power than one of lead only ; 
but on the other hand there is no doubt that, unless it 
should happen to strike a large bone (more especially if 
it should do so when it first enters the body, as it then 
drives the splinters forwards), it does not inflict nearly 
such severe wounds, nor has it such a stunning effect as 
the old lead bullet. The cause is obvious ; 
it cuts a small clean hole and does not 
deform. This fact is of great military 
importance, esixecially in warfare with 
savages, in which the chief danger is 
usually a rush of enormous numbers at 
close quarters. 

A minor disadvantage arises from the 
fact that the hard envelope wears away 
the rifling of the barrel more rapidly than 
lead does ; the latest pattern, British rifle, 
will, however, fire at least 8000 rounds before 
being sufficiently worn materially to impair 
its accuracy, and in ordinary circumstances 
any rifle will become unserviceable from 
other causes long before that number is 
fired. The advantages, however, of the small 
calibre have been judged to outweigh the 
disadvantages, and it has been universally adopted. (See 
the table at the end of this section.) 

As already stated, a smokeless explosive has been adopted 
universally. It is the natural concomitant of the maga- 
^"^Jf*** sine system, and witliout it the advantaj^os of the latter 
^ would he enormously reduced, since in the case of 

a rapid fire with the old smoky powders the fircr is quickly 

* ^is applies especially when accurate rango-findiiig is practically 
impossible. Of course there are occasions when alteration of sights 
■hould be made for short ranges. 


enveloped in a cloud of smoke, which, besides betraying his position 
to his enemy, prevents him from seeing to take aim. France was 
the first to recognize and take action in this matter, and in 1886 
armed her troops vrith a small-bore magazine rifle firing a smoke- 
less propellant 

Moat nations arm their cavalry with carbines. Tbo 
carbine generally has the same breech mechanism and fires 
the same cartridge as the rifle used by the infantry, but 
is much shorter and is rarely fitted for a bayonet. Italy 
is an exception, her carbine having a bayonet which folds 
under the carbine on a hinge. The carbine usually has a 
wooden hand-guard extending nearly to the muzzle, to 
enable it to bo grasped, when heated by rapid firing, in almost 
any position, so that tbo troojier may not bo hampered in 
hurried mounting. The lx)lt knob is also made to fold 
down more closely, to bo convenient for carrying slung on 
the back, or in the leather sboath or carbine “bucket” 
on the saddle. (See Figs. 12 and 16.) 

Although no nation has yrt anned her forces with an auto- 
matic rifle — that is, a riile in which the recoil, or a portion of the 
gases of explosion, is used to do llu* work of opening and closing 
tlie breech which is now done by hand — it is not because such 
weapons have not been mode to work practically. 

There are already some rifles, and more pistols, of this 
class before the world, notably the Maxim, Wood- 
gate, Mannlicher, Bergman n, and Mauser. A perusal of the 
article on Maohinb Gcnts in this work will show the principles 
on which automatic mechanism can be }»rovided. So far the recoil- 
ing barrel has boon mainly utilized. Of course, automatic rifles 
could not of necessity bo so simple or so free from liability to 
damage as the existing rifles, and they would also probably be 
slightly heavier. CoinplicMtion is, however, merely com]>arative, 
and many weapons of war wliich, with reasonable care, are now 
found to bo |)erfectly serviceable for the roughest cam{>aigning, 
would have been scouted as wholly unsuitable in the 'seventies. 
The gain in rapidity of fire with an automatic rifle slioulrl Ih) out 
of an proportion to that due to merely getting rid of the time 
taken in working the bolt ; for, with the sliglit recoil given by tlic 
light bullet of the modern rifle (especially if that recoil bo largely 
absorbed in working the mechanism), it \rould appear possible 
with an antomatic weapon to keep the eye continually on the 
sights and to maintain the aim, the recovery of aim being at present 
one of the groat factors in the rate of fire, if accuracy bo combined 
with rapidity. On tlio other hand, the potential waste of ammu- 
nition would be equally increased, and the rifles would be consider- 
ably more costly. Looking, however, to the past, it certainly 
appears more than probable that the adoption by any one great 
Power of the automatic system would force it on all. 

British ItiJUs , — The Lee-Met ford or Leo-£nfield magazine rifles 


or carbines, with which the British army and navy are armed, 
have the Loo breech and magazine mechanism and the Metford or 
Enfield system of rifling. The latter has superseded the former, 
as it stands the wear caused by the enveloped bullet more success- 
fully. Compare Figs. 1 and % The various patterns (see General 
Table) differ only in details ; the principle of the mechanism is the 
same in all, and they take the same cartridge and bayonet. 

The breech (see Figs. 3 to 9) is (dosed by a bolt I, with bolt- 
head O, which slidiis in a “holt-way” cut for it in the body B, 
mmdi as docs an ordinary door bolt. When pushed home, and the 
bolt knob turned down, the bolt is locked, tbo bolt-bead O 
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abatting against the base of the cart- 
ridge. Movement backwards is pre- 
vented by the rib P being brought in 
front of the lug Q on the body B, and 
a projection R (Fig. 6) being tamed 
into the groove S in the interior of 
the bolt-way. Upward movement is 
prevented by the Wt being |)artially 
enveloped by thebolt-wayandthe bolt- 
head ntting into the recess T just in 
roar of the breech. The bolt contains 
the striker V and main spring W. The 
former is attached to the cocking-piece 
X. Supposing the bolt fully with- 
drawn (see Fig. 6) it is clear that as 
it is pushed forward the toe Y of the 
oocking- piece X will encounter the 
nose Z of the trigger sear K ; and if 
the bolt bo then pushed home, the 
spring W will be compressed, owing 
to the cocking-piece ana striker being 
hold hack, ft now the trigger J bo 
pulled, the nose of sear K is depressed 
and the striker flies forward and fires 
the cartridge. When released, the 
striker can be cocked by pulling out 
the cocking-piece by hand. If |daccd 




Fig. 6. 



on half-cock^ the shape of the half- 
cock notch Z' causes the sear nose to be 
locked and the trigger cannot be pulled. 
In the later patterns a safety catcdi is 
provided (see Fig. 10). This is a pro- 
longation {d) of the cocking-piece X 
carrying a thumb-piece (/). When the 
latter is turned up, a hulf-roiind axis- 
pin {e) can bo turned into either of 
the semicircular slots (5) or (c) on a 
prolongation {a) of tho bolt 1, and the 
cocking-piece is then locked to the bolt. 

The magazine M is a detachable 
sheet steel box (see Figs. 8, 4, and 9). 
It is provided willi a platform (h) 
pushed upwards by a spring (n). On 
this platform tho cartridges (ten, in 
two parallel but overlapping columns 
of five, in the later patterns) rest, the 
spring {n) being compressed as the magazine is filled. The tops of 
the side walls of the magazine are bent inwards, and, while per- 
mitting the magazine to be filled with cartridges one by one, will 
not allow them to oscapo until pushed fomv'ard about an inch. 
Pivoted in the body is tho ‘‘cut-off" or lid (y) (see Figs, 7 and 
H). When this is closed, the cartridges in the magazine are kept 
down clear of the bolt- way. 

When using the rifle ns a single-loader tho cut-off is closed, the 
bolt is withdrawn, and a cartridge plac-ed on tho cut-off and 
partially in tho breech. It is then pushed homo by the bolt, and 
as this is done the claw {k) of the extractor rides up ovor, and hooks 
on to, the cartridge’s rim ; consequently, when the bolt is with- 
drawn, tlie cartridge (fired or untired) is pulled out with it, and 
is ejected, its base, on the side opposite to that held 1)y the 
extractor claw, striking against tho ejector screw 
H (m) and being thus canted t o the right and throwm 
clear of tlie rifle (see Fig. 7). It should he noted 
that, as the bolt is turned for opening, the pro- 
jection R working in tho cam groove S causes the 
bolt to recede very slightly and to draw back 
the cartridge correspondingly. Owing to leverage, 
this first mrift can be effected with considerable 
power in case a cartridge should stick. Once 
shifted the cartridge case can be readily extracted, 
as it is coned. Tliis action is termed “ primary 
extraction.” 

The forward part of the cocking-piece X has a 
stud X', which, in combination with the cam 
groove 22 and project iou 23 on the under side 
of the bolt I, performs the function of prevent- 
ing the rifle from being fired when the breech is 
not properly closed, and also causes a slight with 
drawal of the point of the striker when the bolt 
if is opened. It should be observed in this con- 
nexion that the cocking-piece X, though it can 
move loamtudinally, cannot turn with the bolt 
To load irom the nia^'azine fsee Figs. 8 and 9) 
the cut-off (y) is o})encd. The cartridges im- 
mediately rise and a portion of the base of the 
top cartridge (ol) can be engaged by the bolt- 
head 0 and pushed into the breech. Immediately 
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this cartridge is fired, extracted, aud ejected, anotlier cartridge 
rises in front of the bolt ready to be pushed homo ; (ol) (o2) (o3; 
represent the different positions of tlio cartridge, (ol), as it is 
pushed from the magazine into the breech. 

The bolt, extractor, ejector, safety, and magazine actions, de- 
scribed aboye, are much the same in principle in all magazine rifles 
with box magazines, but the diversity of detail is considerable. 
The principal feature in which the British rifle diflers from others 
is in the method of filling the magazine. The underlying principle 
of the British magazine is that the rifle shall bo normally used as 
|a single-loader, and exceptionally as a magazine weapon, the store 
I of cartridges in the magazine being retained intact for emergencies. 
Continental Powers, on the other hand, with a few exceptions, 
have adopted rifles witliout cut-off, and always load from the 
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magazine. To fill the latter rapidly the cartriiigcs an; caniiil 
peked in bundles of from three toifsix, in sheet metal or cunl- 
board receptacles. These receptacles m of two kinds, “ clips ” or 
‘‘chargf^rs.’* 

The clip, employed in the Mannlichor system, is used with a 
magazine with x>arallel walls, being hold down in the niagazine 
against the pressure of flic magazine platform spring by means of 
a spring eaten. It has its sides turned over at top and bottom to 
retain the cartridges until pushed forward some distance by the 
holt ; but openings are left through which the magazine platform 
spring can act on the cartridges, and also to permit the clip to fall 
out past the platform spring, through a hole iu the bottom of t}»« 
magazine, when empty (see Figs. 13 and l.'i). The charger, used 
in the Mauser system, does not eater the magazine, but is placed 



Figs. 8 and 9. 




Fig. 10. 


over the top of the magazine, and all the cartridges iu it pushed by 
one motion into the magazine. A magazine with overlapping walls 
allowing entry but not exit (except, of course, by the push of the 
bolt) is necessary with a cliarger. The Biitish rifle could be 
adapted easily for loading by charger, if this were considered 
desirable. 

Besides the vertical box magazine systems there are the hori- 
zontal box aud tube systems. 'J'he former, the Krag- Jorgensen, is 
described under the section United States below. The latter, the 
oldest European magazine system and termed the Kropatschek, 
consists of a tube under the fore end in which the cartridges lie 
base to point, being pushed backwards to the breech by means of 
a long spiral spring. By an extremely neat though intricate 
mechanism the cartridges are placed one by one on a pivoted 
carrier (^) and presented in front of the bolt (see Figs. 18 and 19). 
It is highly improbable that Franco would again adopt the tube 
system in any new pattern of rifle, as it has the following obiec- 
tions w'hen compared with the box system, wliether vertical or 
horizontal -It is exceedingly cumbrous for an 0 (][ual number of 



cartridges ; its feed and cut-olf ineclianism is vor> complicated ; 
the balance of the rifle is much more altered as the, magazine 
empties ; the placing of the cartridges base to point, even when 
the bullet has a flat point, is not unattended with danger, especi- 
ally when the magazine is full and the 8|)ir{il spring strongly 
comiiressed ; lastly, loading by any form of charger is practically 
impossible. 

As regards the foreign rifles and cartridges sltowr. in Figs. 13 to 
19, their principal features are as follows : — 

Austria- Hunrjarif , — Both the 1890 and 189r> patterns have 
“ straight Mmll” bolts; that is, bolts whicli are not turned for 
locking. Tlio bolts arc iu two parts which “telescope” into each 
other. In the 1890 pattern (see Fig. 13) W'hon the bolt 1 is 
homo against the cartridge and the “lever cylinder” which 
carries the bolt knob, is further pushed forward, the hinged block 
R is caused to droj) iu front of the resistance piece t,), and so locks 
the bolt 1 against tlio cartridge. In the 189.5 pattern (sec Fig. 11) 
the final pushing forward of the lever cylinder wiiiscs the head of 
the holt I to tuin and ju-ojections on its head to lock into recesses 
SS just in rear of the breech. The turiiin*^ is due to helical 
fuatiiers (20) on the inside of the lever cylinder 1 working in grooves 
in tho roar of the bolt I. The trigger ineehanism in the 1890 
pattern is the “double pull,’* mucli used in Continental arms. It 
will be seen from the figure that as the trigger is pulled the hear- 
ing is taken first at (8) and then at (9). This gives, owing to tho 
change of leverage, power at the commencement and rapidity at 
the end of the »ull ; aud by this means a heavy pull, to give 
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safety against accidental discharge, is combined with a light pull 
at the moment of firing. The loading by clip has been explained. 

Germany * — The rifle (see Fig. 16) has a turning bolt, projections 
on the bolt -howl being turned into recesses SS in rear of the 
breech to lock the bolt. The special feature of this rifle is the 
steel barrel casing A', which permits the_ use of a lighter and 
cheaper barrel, since it protects the latter ; it allows free expansion 
of the barrel when heated, facilitates equal radiation of the heat 
into the nir'8].)ace between the barrel and casing, and mitigates 
the evil effects of warping of the stock. There are. however, also 
very obvious objections to this casing, and it has only l^en 
adopted by Germany, Belgium, and Denmark. The cartridge 
used is rimless (see Fig. 17). There is a slight advantage in this 
class of f^artridge in that tliere is no necessity to make any 
provision for preventing the rim of a cartridge getting in front of 
the cartridge next above it. A reference to Fig. 0 will show that 
a jam would result if this occurred. The German clip can therefore 
be put into the rifle either way up, the Au.striau clip in only one 
way. 

France , — This rifle (see Figs. 18 and IP) calls for no 8|)ecial 
remark, its bolt is very Hltnilar to that of the British rifle, and its 
special peculiarity — its tube magazine— has already been discussed. 

The rate of Are with magazine rifles, if wo merely reckon the 
time to load and discharge the rifle, may bo taken roughly at ten 
rounds in about 15 to 20 seconds. This rate is, however, valueless 
for practical purposes. The onl v rate worth considering is that of 
aimed fire. This ia roughly about three times that of a single- 
loader, and at a very easy target ten rounds might bo fired with 
fairly good results in from 30 to 40 seconds. 


Deneription of Figures, 


I Number 
ofFimin*. 


■ife^ 


i-iflnif;. 

L«'e-Motfoni, Mark I.* 

;; n. 




Sent Ion, bm«*ch closed, rifle llrexf. 

Hide elevAti<mH of rifle and bayonet. 
Kcction, breech cloeed, full cocked. 
Hide elevation of rifle and bayonet. 
Hide elevation, breech closed, fail 
cooktHl. 

Hide elevation, bolt fblly withdrawn. 


10 , 

“(li'.V 

10 
17 


,, ,, Top plan, bolt open, showing ejection. 

Lm^'Mctford, l^larks II. and tI.*\Top plan, showing inogasiiie 
liee-Knlleld, Marks 1. and 1.* / action. 

{ 

Lm-Kultok^ markV nna I.* } 




. w 


Side elevation, and ]>art sec- 
tion, showitig magazine 
action. 


Cartridge, all riiarazine, and '803 inch calibre anns. Part sec. 
tion and elevation. 

Ixie.Metford or Tiee-Bnflehl carbine, mark T. Side elevation. 
Aostro-Uuiigarian rifle, pattern ISiH). Sect ion, bolt withdrawn. 
„ „ „ „ „ Hide elevation. 

„ ,, ,, „ 1895. Section, breceh ojmn. 

Gnrtnati rifle, iialtern 1888. Section, bolt withdniwii. 

,, „ ,, „ Hide elevation. 

Cicrman carbine, ]iatterii 1888. Hide elevation, 
fierinau cartridge. I'art section and elevation. 

French rifle, patteni 1888. Section, bolt nearly withdrawn, 
tired, case about to lie ejected, carrier dcprcHseil. 

French rifle, ]iatturn 18N«I. Hide clevaliOTiK. 

,, „ ,, ,, Seotlon, iHilt fully -^Tithdruwn, 

lyirricr raised. 


Jlefcrnicc Table far Figures, 

K.B , — The same letters and figures are used in all tlio plates to 
denote similar ]>art.s or parts which perform similar functions. 


A. lUrrel. 

A'. Casing for barrel, 
li. »ody. 

V, Butt. 

I). Fore.end. 

1)'. Hand-giunl. 

K. 8tocklK)lt (British rifle only). 

F. Bands securing barrel to fon'-end. 

0. Screws securing butt and fore-end 

to barrel or btoly. 

11. Rivet securing foni-end to body 
(British rifle only). 

1. Bolt. 

1'. Ijever cylinder carrying knob 
(Austro-Hungarian rifle only). 

J. Trigger. 

K. Tr^ersear. 

L. lYi^r sear spring. 

M. ICagttziue. 

M'. Clip for cartridges. 

N. Magazine oatcU or clip catch with 

O. Bolt-b^ 


P. Bolt rib to strengtlien bolt 

(British rifle only). 

Q. Resistance pieces or lugs on bofly 

which take or assist to take 
the pressun^ on discharge. 

R. Prelections on bolt which lock 

against Q or into resistance 
grooves H. 

H. nani-shapad resistance grooves. 

'r. Recess at breech for bolt-head, 
ir. Groove for hook of bolt -head 
(British rifle only). 

V. Striker. 

W. Striker or main spring. 

X. CJocking-pioco attache*! ti> striker 

X'. Projection on cocking-piece (Fig. 
10 only) working in conjunctioo 
with (22) and (28). 

V. Toe of cocking-pioce. 

Z. Nose of trigger sear K. 

Z\ Half-cock notcli on cocking- 
piece X, 


(a) Safety-catch projection. 

(r) projection (a). 

(d) Body of safety cattdi. 

(c) Axis of thumb-idece of safety 


( f) Thumb-piece of safety catch. 
(g) Magazine lid or ent-o 


BS 

cnt^flT (British 
rifle), or thumb-piece for action 
lever (27) of French rifle. 

(h) Magazine platfonn or carrier for 
cartridges. 

(F) Horns on Bront of carrier (French 
rifle only). 

(X;) Bztractor and extractor claw. 

(0 Extractor spring. 

(m) Syeetor screw or lever. 


(1) Axis of felling block R (Fig. 13 

only). 

(2) Wedge of lever cylinder (Fig. IS 

onlyX 

WToprtotofcUp / 

(4) Bottom .lot oraip ^ •"]' y 

(fi) Front top corner of clip, at which 
point the cartridge is freed 
from the clip (Figs. 18 and 16 
only). 

(8) Axis of trigger soar. 

(7) Axis of trigger. 

( Points of bearing of trigger 
}M against body with "double 
I pull-off.** 

(10) Cartridge stop lever. ■> ^ 

(11) »• M It spring, -g 

(12) „ „ ,, beak. o 

(13) ^ axis. ^ 

(14) Projection under carrier (h). }-'C 

(15) „ „ lM)lt-hoadO. ja 

(18) „ on top of carrier (h). 5 

(17) Long arm of cartridge stop £ 

lever. ^ 


I Bfagastne ^tform spring. 

(ol) Top cartridge in msgasine. 

(ol) (o2) (08) Positions of top cariridge< 
as it Is beixm pushed from the* 
msgszine into the breech. 

(p) Attachment link of m agasi n e. 

(British rifle only! 

(9) Back-sight bed and leaf. 

(9') Short leaf of back-sight (Gennsn 
rifle onlyX 
(r) Fore-sight, 
m Long range back-sight. 

(0 „ fore-si^t. 

(tt) Be^ of (dW) long nnge^ 

fore-sight. t rifle 

(,) Apertiim of long nagar ,• 
back-sight. J ^ 

(18) \ Cartridges in magasine (French 

(19) / rifle only). 

(20) Helical feathers for revolving 

bolt-head (Fig. 14 only). 

(21) Retaining bolt preventing bolt I 

from being entirely withdrawn 
from body B. In this rifle It ia 
worked by pushing the trigger' 
J forwardg (Fig. 14 onlyX 

(22) Cam groove in rear of \ pi ^ 

h*dt. 1 lo 

(23) Projection in cam f 

groove (22) / *' 

f Arms of a lever working in con- 
X,J( I Junction with the action lever 
/oin I (27) for single or mocazina 
I loading (French rifle only). 

(27) Action lever. \ French 

(28) Action lever spring. / rifle only, 
f Inclined feces on end of action 

(29) j lever spindle, working in con- 
(80) I Junction with action Icver- 

I spring (French rifle only). 

(h. W. B.) 


United States. 

Jii/fes , — I'ho United States magazine rifle, calibre *30,. 
model 1892, adopted after exhaustive com])etitive tests and 
improved in the models 189C and 1898, is ujK>n the Krag* 
Jorgensen system. The fixed magazine ft>r five cartridges 
is pla(!ed horizontally under, and also to the left side of^ 
the receiver. Tlie normal use of the rifle is as 
a single-loader, a cut-oif allowing the cartridges 
in the magazine to bo held in reserve. The made!, 
main advantages claimed for this reserve maga- 
zine rifle over a clip -loading re|>eating rifle, designed 
only for magazine fire, are its convenient use as a single- 
loader, the full reserve of ammunition always instantly 
available for the supreme moment in an action, the 
moral supi>ort which a knowledge of this reserve is pre- 
sumed to give, and the restraint ui>on officers and men 
produce*! by the desire to retain it intact until the instant* 
when its cxiHjnditurc shall produce the greatest effect. 
This re,straint, however, re(piire8 greatiT fire discipline on 
the part of the soldier. With guns of the repeating non- 
reserve ty|)C, a slightly more rapid fire can be obtained 
than from a reserve magazine rifle, but with the disadvantage 
that, at the very moment when the highest rate of firing 
is most desired it is probable that the soldier may find his 
gun either (^nij^ty or only partially full. 

The principal parts of the rifle are aa follows The bnrrel (B, 
Fig, 20) is rolled from open-hearth steel of an clastic limit of 
70,000 n> and an ultimate tenacity of 120,000 lb nor square 
inch ; annealed, bored, turned, chambered, tested at a nigh proof 
pressure, rifled, finished and oil-tomitorcd to compress the bore 
initially ; length 30 inches ; rifling, uniform twist, one turn in 19 
inches ; 4 grooves *004 of an inch deep ; width of grooves, in terma 
of land, 8. The receiver (R) is a solid forging, machined to shape, 
having a hole or well to receive the holt (0), the magazine (M) and 
a connecting channel enlarged in front so as properly to direct the 
passage of the cartridge from the magazine into the chamber (C) of 
the barrel. Excepting this channel, which is to the left, the bottom 
of the receiver is closed, and affords a smooth surface on which 
cartridges may be placed when using the arm as a single-loader. 
Fig. 20 is a sectional view of the operating pni’ts, consisting of the- 
bolt and magazine mechanism. 

The bolt mechanism consists of the bolt (0), sleovo (V), extractor 
(X), safety lock (Y), firing pin (F), and striker (K), and main spring 
(X). The bolt moves l^Kwards and forwards and rotates in th» 
well-hole of the receiver ; it carries a cartridge, either from tba 
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iniupirine, or one placed by band in front of it, into the chamber, 
and anpportB its head when fired. The locking lug (L) will sustain 
any powder assure liable to occur. The sleeve unites the parts of 
t he bolt xneonanism and directly carries the extractor ; their rotation 
with the bolt is prevented by their engagement in the opening 
between the walls of the receiver. The hook of the extractor engages 
the rim of the cartridge case, and retains the head of the latter in 



Pig. 20. 


the countersink of the bolt until the case is thrown out by the 
ejector (J), operated at the end of the rear movement of the bolt by 
a groove in the under surface of the latter. The safety lock prevents 
accidental firing of the piece. The firing pin is 
madeoftwopieces—the rod, with its cocking- piece 
(P) below, and the separate striker (K) easily re- 
moved for repairs. 

The gun having been discharged, to remove the 
empty cartridge, reload, and fire, the Iwlt mechan- 
ism oynsratea as follows : — To open the bolt, raise 
the handle until it comes into contact with the 
sleeve, then pull directly to the rear until the 
locking lug strikes the shouldc-r of the receiver. 

Raising the handle rotates tlie bolt and separates the locking lug 
from the shoulder of its recess in the receiver. This separation is 
made easy by the slight inclination to the axis of the receiver of 
the vertical planes containing the rear surface of the locking lug 
and the shoulder of the recess. This rotation of the bolt causos 
a cocking cam on its roar under surface to force hack the cocking- 
piece and firing pin, withdrawing the point of the striker and 
partially cornpressing the main spring (Z). Closing the bolt by a 
reverse motion compresses the main spring and cocks the piece 
completely, seats the cartridge in the chamber, and forces the 
extractor hook over the rim of the cartriiige case. Pulling the 
trigger (T) releases the sear (S) and allows the firing pin and 
striker to move forw'ard and strike the primer, firing the cartridge. 

The inagaziiio mechanism (Figs. 21 and 22) includes the gate ((J), 
carrier (A), follower (W), magazine spring (N), liiiigo bar (If), and 
cut-oif (U). Fig. 21 represents a cross se(!tioii of the gun through 
the point of ejector, the bolt closed, the magazine filled and “ off.” 



Pig. 21 Fig. 22. 


Fig. 22 shows the same cross section, when all but the last 
cartridge havo been fired; the magazine is *‘ou’'aiid the holt 
opened. 

To charge the magazine, open the gate, by revolving it to the right 
on the hinge bar pin (see dotted lines, Fig. 21), insert tlie cartridges 
by hand or from a quick-loader, and then close the gate. As the gate 
is o^ned the carrier is retracted, leaving an unobstructed oj^eningfor 
the insertion of the cartridges. As the gate is closed the magazine 
spring swings the carrier into the magazine against the last cartridge 
inserted. When the thumb-piece of the cut-off is turned up the 
magazine is ** on ** (see Fig. 22). The spindle of the cut-off is then 
in its hole in the upper wall of the magazine channel and permits 
the top cartridge to rise high enouf^h to bo caught by the bolt in its 
forward movement. As the bolt is closed, this cartridge is pushed 
forward through the magazine channel and well of the receiver into 
the chamber, the point of the bullet being directed by a ramp on 
the receiver. When the cut-off thumb-niece is tumra down the 
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magazine is “ off’* (see Fig. 21). The point of the cut-off spindle 
then bears on the rim of the upper cartridge and holds it down in 
the ma^^azine channel below the action of tlie bolt. The magazine 
mechanism then remains inoperative, and the arm can be used as 
a single-loader, the cartridges in the magazine being lield in reserve. 
The stock with hand-guard is of walnut. The sight is graduated 
up to 2000 yards and provided with adjustment for windage, and 
iointed ramrod and oiler are carried in a hole in the butt. The 
bayonet is of the knife pattern and is carried in a metal scabbard 
with hook for attachment to woven cartridge belt holding 100 
cartridges ; weight of belt and cartridges, 7*4 lb ; weight of gun. 
9*2 lb. Tho IJnited States magazine carbine, model 1899 (see 
Fig. 28) is practically tlie same as the rifle, using the same cart- 
Riving about 80 feet per second less velocity. The stock and 
mountings are diflerent, the barrel 22 inches long, and tho total 
weight about 8 lt>. 

The ball cartridge (sec Fig. 24) consists of the case A, the bullet 
B, tho primer C, and tho charge of smokeless powder D. The 
bullet has a core of tin and lead composition, jacketed with cupro- 
nickel steel, weight 220 grains, velocity, fired in tlie rifle, 2200 feet 
per second. The maximum pressure is about 48,000 lb per square 
inch. 

Forty-two aimed shots have been fired in two minutes with the 
arm, used as a single-loader, and 43 shots in the same time, using 
magazine. The maximum range is about 4400 yards. Tho penetra- 
tion in white pine at 53 feet from the muzzle is about 56*5 inches. 


Fig. 23. 

The infantry and foot artillery of tho army are armed with the rifle, 
and the cavalry with the carbine ; both of them passed successfully 
the crucial test of field service in tlie Spanish -American war. In 
addition to the ready use of the United States magazine rifle either 
as a single-loader with magazine in reserve or as a magazine arm, 
the following mechanical advantages are claimed for this ^n 
(1) The mechanism rcmiires but little force to operate. Tiic first 
jtoriion of the motion of unlocking the bolt and starting the empty 
cartridge shell, tho final seating of tho cartridge, and the locking. 



Fig. 24. 

are accomplished by a motion of rotation, bringing into play tho 
assistance offered by cams on tho bolt and receiver. The compression 
of the main sjiriiig is given in tho same manner, and not by a direct 
forward^ push of the hand against the main spring ; (2) The locking 
lug which supports tho bolt at discharge is at tlio forward end, 
with two suppleniLMitary supports in the nature of a rih and e lug 
farther to the rear ; (3) 'I'he cut-off can ho easily seen hy the squad 
loaders and o})eratcd w'ith full, partially full, or cmj>ty magazine ; 

(4) Tho magazino is rcsulily charged or replenished with single 
cartri<ige8, or loaded hy charging packets or quick-loaders, hut 
these devices do not constitute any essential part of the mechanism ; 

(5) The magazine can bo charged whether the holt is opened or 
closed, and whether the gun is adjusted for magazine or single- 
loader fire ; (6) Tho holt is in a single j)iece, without any separate 
bolt-head — the extractor docs not rotate with tho bolt ; (7) If the 
bolt be not entirely closed upon pulling the trigger, the action of 
the matn spring closes and securely locks the bolt before the firing 
pin can reach the primer ; (8) In case of miss-fire the piece is 
cocked either by turning the liandle up and down or by pulling 
the firing pin directly to the rear hy means of its thumb-piece; (9) 
The mechanism is simple, strong, and composed of few parts, 
assembled with a minimum of screws or juns. Tho holt can ho 
readily removed and the bolt and magazine rneehanisms easily dis- 
mounted or assombled without the use of special tools. 

The United States magazine rifles and carbines, sabres 
and swords, are made at the Springfield Armoury, Spring- 
field, Massachusetts, established in 1795. The cajiacity of 
the armoury is 500 magazino rifles per day. A small- 
arms plant of about the stime size is being installed at 
liock Island Arsenal and Armoury, Rock Island, Illinois. 


SMALL ARMS 




656 


SMALL ARMS 


[U,8.A* 


Both these armouries are under officers of the ordnance 
department of the army. The national £^rd is armed 
with the Springfield rifle and carbine, calibre *45, mostly 
model 1884. The model 1888 has a ramrod and bayonet 
combined. 

The breech tnechanism of the SpringJUld rific conauts of a receiver 
or frame, and a breech lock wliich rotates around a hin^ pin per- 
pendicular to the bore of the gun, above the bore and in front of 
the block. Fig. 25 renresenta a section of the breech mechanism 
by a vertical plane through the axis of the receiver, with the 
several parts projected thereon, showing their relative potion. 



have adopted the **Army Magazine Rifle,’' calibre *30, 
which will gradually repl^ the United States navy rifle, 
model 1895, calibre 6 n^limetres (approximately 0*2362). 

This latter arm is known as the Lee gtraighi’jpvU and is 
esaenti^y a rapid-fire or repeating arm, rather than a magazine 
gun, since there ia no provision for catting off the supply of 
ammunition from the magazine and using the arm as a single-loader 
while the magazine oontams cartridges. It may be used as a single- 
loader if the magazhie be not char^, but in general it will be used 
as a repeater, five oartridms in a clip ^Ing entered in the magazine 
and the gun not being loaded until the charge ia exhanated. In 
case loose ammunition is furnished, the magazine may be charged 
with single cartridges, any number from one to five bmng entered. 

The motion of tne hand, while not strictly straight-pull,*' is 
such in effect that the operator makes no motion other than in a 



Fig. 27.— Action Open. 


Fig. 25. 

The barrel (B) is screwed into the receiver (A). The 
parts of the breech mechanism are the breech block (D), tlie hinge 
pin (E), the cam latch (F), the cam latch spring (G), the extractor 
(J), and the ejector spring and spindle (K). The breech block has 
an oblique hole through it for tlie firing pin (H). The hinge pin 
hole is elongated in the dire(;tion of tlie axis of the bore. The 
hinge pin passes through two holes in the lugs in the receiver. The 
cam latch locks the breech block in firing by entering a circular 
recess in the brooch screw (C). The axis of the cam shaft projects 
on the right side, and to it is attached a thumb-piece, by which the 
cam latcn is operated. This axis fits loosely. The extractor is 
mounted on the hinge pin, and part of its extremity is cut into such 
shape as to form, when in place, a part of the counterbore of the 
chamber, in which the rim of the cartridge rests. To load, the 
cartridge is inserted in the chamber in advance of the face of the 
breech block, when the block can be closed and locked (Fig. 26). When 
the piece is fired the brooch block moves bodily slightly to the rear, 
owing to the elongation of the hin^ pin hole. Owing to this 
motion of the block and to the loose fit of the cam latch shaft in its 
hole in the block, the pressure of the powder gas is transmitted 
directly through the breech block and the l)ody of the cam latch to 
the breech screw, and there is no strain on the hinge pin or cam 



Fig. 26. — Action Closed. 

latch shaft The bearing of the cam ia above the centre of the 
breech screw, the resistance of which tends to press the rear end of 
the breech block downward and forward under pressure of the powder 
gases. The block is ojiened by pressing the thumb-piece forward, 
which disengages the cam latch from the recess 
(Fig. 27). When the block has nearly completed 
its upward rotation it strikes against the projecting 
lug of the extractor and rotates the latter slowly, 
thus partly extracting the empty cartridge case. 

When the rear end of the ejector spindle passes 
lielow the axis of the hinge pin, the extractor 
Itecomes an ejector, and, with accelerated motion, 
cQmpletes the withdrawal of the shell and throws 
it against the ejector stud (L) and out of the 
gun. The ^ringfield rifle, without bayonet, 
weighs 9*8 lb ; the carbine, similar in con- 
struction, 7*9 lb. The rifle cartridge consists 
essentially of a rim brass case, a lubricated bullet 
weighing 500 grains, and a charge of smokeless 
powder substituted for the 70 grains of black 
musket powder formerly used, giving the same 
velocity, 1316 feet per second, and about the same pressure, 
25,000 pounds per square inch. 

For umformity ike United States navy and marine corps 


direction straight to the rear, the shape of the cam and the cam 
scat causing the rear end of the bolt to rise in the first part of the 
motion, carrying the hand with it. The extraction of the cartridge 
COSO is accomplished by the motion to the rear of the extractor, a 
hook-shaped piece moving in a groove on the loft side of the 
receiver and acted upon by a flat spring. The extractor does not 
move to the rear until the bolt has moved about 19 inches, when 
the front lug on the bolt strikes it anti draws it to tne rear with a 
sudden jerk. The ejection of the cartridge case is accomplished 
when the bolt has been fully drawn to the rear by the tail of the 
extractor striking the bevelled front face of Die bolt-stop, which 
arrests it suddenly and imparts to it a quick, short, transverse 
motion, which ejects the empty case. The retraction of the firing 
pin is caused by the first motion of the lever handle, which brings 
the nib of the lever handle to bear against the cocking toe of the 


firing pin and pushes it to the rear, the bolt during this time having 
}>ractlcally only an upward motion of its rear part. ^ At the same 
time the nib of the lever handle slips into a notch in the cocking 
too of the firing pin, preventing any forward motion of the firing pin 
with respect to tne bolt The cocking of the firing pin is caused 
by the sear arresting the forward motion of the firing pin (in closing 
the breech) while the bolt moves on, compressing the main spring. 
The locking lug is part of the bolt, and is a rectangular lug on the 
under face. In closing the breech, in the final motion of the bolt 
(which is down), the locking lug is seated and boars against a 
corresponding shoulder in the lower part of the receiver. In open- 
ing the breech, the first motion of the bolt is upward, raising the 
bmt so that the locking lug clears the shoulder and the bolt can 
move to the rear. Safety devices are provided to prevent the bolt 
from being opened until the piece is fired, and to lock the firing pin 
when the gun is cocked. 

Cartridge . — ^A cannelured cartridge, weight about 309 grains, 
having a charj^ of S3 grains of smokeless powder and a hardened 
lead bullet, with a copper jacket plated with tin, weighing 112 
grains, is used. The maximum chamber pressure is 49,0001b 
^r square inch. The bullet lias a velocity of 2550 feet (777*24 
metres) per second at 60 feet from muzzle, with the consequent 
advantage of a very fiat troycctory. The weight of the loaded belt. 



Fig. 28. — Action closed. 


containing 180 cartridges in 12 pockets of 3 clips each, ia about 
9| lb. 

The Wineheater repealing riJUt calibre *30, model 1895, is a fixed 
box magazine lever-action gun (Figs. 28 and 29). 
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Th« receiver, open at the top, permits tlio symmetrical lockings 
of the breech-bolt. The first opening motion of the lever with- 
^WB the trigger from contact with the soar, ^fore the gun is 



to meet the demand on the part of Mexico and Central and South 
American countries for a simple system for certain troojw (Fig. 31). 
The Savage nvagasdne rijU^ niodel 1899, is a “haniinorless,’* 
lever -action repeating arm, with a revolving 
cartridge carrier in a fixed magazine uiidei’ 
tlie receiver for five rimmed cartridges, chargctl 
one at a time by hand. It can bo used readily 
as a singlodoader (Figs. 32 and S3). 

The magazine is charged while the system is 
open. The finger-lever (A) is opened to its 
fullest extent (see Fig. 32). The cartridges are 
inserted into the magazine by pushing them 
down and under the catch (B) on the automatic 
cut-off (C). A sixth cai'tridge can be placed in 
the breech -oiHjiiing (I)) above the catch (H). On 
closing the liiiger-lcver (A) the cartridge in the 




Fig. 29. — Action open. 

unlocked, so that it is impossible to fire the gun 
except when fully locked. The continued open- 
; 1 . fkillg 


f 

bi 


iug motion of the lover draws down the locking 
bolt and withdraws the breech-bolt, cocking the 
^un and ejecting the cartridge or fired shell. Tlio 
l)reech-bolt, passing over the hammer, presses the 
firing pin lo^ against the latter, and makes fast 
the firing pin. When the breech-bolt is in its 
rearmost position, the hammer is made to hold it 
open by contact, so that the magazine may be 
easily loaded. When in tins position, the upper 
cartridge in the magaziiio is so presented as to 
engage the breech-bolt. 

The closing action of the lever carries forward 
the breech-bolt, forcing the cartriil^e out of the 
magazine into the changer. After the brocch-bolt 
has reached its closed position, the locking bolt 
is lifted into place, first locking the ^n and 
aftenvards unlocking the firing pin. Tlie final 
closing movement of the lever presents the trigger 
against the soar, leaving tlic gun in jiosition for 
firing. The magazine, of the box typo, contains 
five cartridges, and the number in the magazine 
<'an always be known by opening the gun, if light 
serves, or by feeling, if light fails, 'rlie magazine 
follow'er presents the cartridges to the lowxr front 
edge of the breech-bolt in position to bo forced 
into the chamber, and is arranged to prevent the escape of the cart- 
ridge following before the preceding one is in the grasp of the 
extractor, thus preventing the jamming of the guu by false movo- 
nient 

The Jiemington-Lee rifle (see Fig. 30) is a box magazine rifle, 
arranged to load with a filler or cli)) containing five cartridges. 
It is manufactured to fire the *3n calilnu army, the 6 xuilliziiotre 
navy, and other small-calibre smokeless cartridges. 

This rifle is also made of the same general, form, with a flat cut- 




Fig. 32.— Action Open. 

breech-opening (D) will be carried forward by the breccli-bolL (K) 
into the chamber of the barrel, making the rifie ready to fire. 

In using the rillo as a single-loader, the i)laciiig of a cartridge in 
the breech-opening (D) forces the automatic cut-off (C) back into 
its recess in the receiver, retiring llie. uppermost cartridge in the 
magazine below the line of movement of the brceel»-bolt (K), so 
that only the cartridge in the breeeh-ojwning will bo engaged by 
the breech-bolt on its forward travel. For magazine fire, there 
being no cartridge in the breech -oj>ening (D), but one or more 
cartridges in the magazine, the breech -bolt (E) 
on its forward travel, will engage and carry 
forward into the barrel chamber the ux)pcrmost 
cartridge in the magazine. The automatic cut- 
off ((') lias on its face a projection which ejects 
the lired sliells, after being withdrawn by the 
^ extractor (F) on the breoi-li - bolt (K). The 
C/ r <j ninnerals on the magazine carrier (G) sliow, through 
the o])cning in the receiver, the number of cart- 
ri«lge8 contained in the magazine. The hrecjcdi- 
bolt (E) is positively operated by the finger-hjvcT 
(A), without any intermediate mechanism, and 
when closed, ready for tiring, is immovably locked 

, .1 O. 1 _ .iJ. _ n4- 


Fig. 80. 

off which can be pressed in, forming a false bottom for the receiver, 
80 as to convert the gun into a single-loader, or with detachable 
magazines, a number of which, filled with cartridges, can be carried 
in a belt, ao that the rifle can be used as a repeater for rapid con- 
tinuous fire. The Remington Armoury, at Iliou, N.Y., also manu- 
factures the eingle- loader small-bore rifle for smokeless powder. 



strain. The breech-holt (K) carries the extractor (F), a retractor 
(L), the hammer (N), the main spring (O), and indicator (Y). The 
firing mechanism is ojMjraied as follows : — If the rifle has been fired, 
the act of opening the finger-lever, and thereby the brecch-bolt, locks 
a retractor (L) by engagement indth the scar pin (P), and the hammer 
(N, with firing pin) is positively retracted niid held hock from the 

s. viir. — 83 
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face of the breooh-bolt. The cloainlf moTemont of the breeob-bolt 
brings the hammer (N) in engagement with the face of the am 
compressing the main spring (0), and the rifle is fully cocked. The 



Fig. 33.— Action closed. 

action can bo looked by pushing forward the ](K‘.k (V), which locks 
the trigger and lever. The indicator (Y) shows the position of the 
bring mechanism. 

Revolvers . — ^The Colt's dmble-action revolver^ calibre ‘38, 
model 1896, is used in the United States anny. The 
United States navy revolver, calibre *38, model 
t^evolven. practically the same ann. The revolver 

can bo cocked by hand before each fire, or the cocking and 
firing can be accomplished by simply i3ulling the trigger. 

The revolver consists of the barrel (15), the cylinder (C) with six 
rliainbcrs, the frame (F), and the bring mechanism, all of steel. 
The muzzle velocity with a charge of 16 grains of black powder 
and a bullet of 150 grains of lead, is about 708 feet per second, 
giving at 25 yards a penetration of about 5 inches in pine. 
Kighteeij shots can 1>6 fired in 44 seconds, loading each chamber 



Fig. 84. 

separately, and beginning and closing with cylinder closed and 
chambers empty (Figs. 34 and 35). 

The lock mechanism consists of the hammer (A), with its stirrup 
(r), stirrup pin (jw), strut (s), strut iiin (i), strut spring (y) ; the 
trigger (t) ; the rebound lever (/) ; the hand (a), with the spring 
(z) ; the cylinder bolt (6), with its spring (ir) ; the locking lever 
(o) ; the main spring (t^i), and rebound lever spring (rt). The 
hammer (4), trigger (0, ami rebound lever (/} are pivoted on their 
rosiM)ctive pins, which arc fastened in the left side of the frame. 
The lower end of the rebound lever spring (7i) is secured to the 
frame and tlie free end bears under the rear end of the rebound 
lever so that the latter, when the trigger is released, cams the 
hammer back to its safety position, and forces the trigger forward. 
Pressure upon the trigger (*auses its upper edge to engage the strut, 
and thoroby.raises the hammer until nearly in the fulLcock posi- 
tion, when the strut will escape from the trigger, and the hammer, 
under the action of the main spring, will fall and strike the cart- 
ridge. A projection on tho upper part of the trigger, working in a 
’ slot in the frame, prevents tlic cylinder from making more than 
one-sixth of a revolution at a time by entering one of the grooves 
nearest the rear end of the surface of the cylinder. 'When the 
cylinder is swung out of tho frame, the parts are arranged to prevent 
the cocking of the hammer. The cylimler bolt is pivoted on the 
trigger pin, and its spring, bearing on the rebound lever arm, causes 
the itoso of the bolt to project through a slot in the frame ready 
to enter one of the rectangular cuts in the cylinder surface. During 
the first movement of the trigger in cocking tho revolver, the nose 
of the bolt is withdrawn, allowing free rotation of the cylinder. 
The object of the bolt is to prevent rotation of the cylinder in trans- 
{lortation. The hand is attached by its pivot to the trigger, and, 
as tho latter swings on its pin when the hammer is being cocked, j 
the hand is raised and revolves the cylinder, and also servos to lock 


the qrlinder in position at the time of firing. An abutment on th» 
side plate supports the hand spring in rear. The sping ensur^ 
the engagement of the hand with the ratchet (y). The revolver i» 
cocked by hand by withdrawing the hammer by 
the pressure of the thumb until its fnll-cock notch 
ongages in the rear sharp comer of the trigger. 
Palling the trigger then releasee the hammer, 
allowing its firing pin (/) to move forward and 
strike the cartridge. 

Tho locking lover is pivoted hy its screw in a 
recees in the left side of the frame, an<l so connected 
with the latch tliat it locks the hammer and trigpr 
when the latch is pushed to the rear for opening 
tho cylinder, and aces not unlock them until the 
cylinder is positively closed and is locked by the 
latch. The cylinder revolves and is supported on 
a central arbour of the crane (£). The crane fits 
in a recess in the frame below the barrel and turns- 
on its pivot arm (A). The ejector rod with its. 
spring passes through the centre of the cylinder 
arbour and is terminated in rear by the ejector 
with a ratcliet (y). Pushing against tho front end of the ejector 
rod will empty the chambers, the cylinder being swung out for 
loading. Tho thumb-piece of the latch (j) slides to the rear in the 
left side of tho frame, unlocking the cylinder for opening, but upon 
closing the cylinder, the body of the latch firmly enters a recess m 



Fig. 85. 

the ejector, locking the cylinder in position for firing. The barrel 
is firmly screwed to the frame. The Smith and Wesson revolvers 
are essentially of the divided frame typo, the barrel and cylinder 
tipping downwards on a pivot in the lower forward part of the 
frame, at the time of loading the cartridges or ejecting the sliells. 
The ejection is automatic. 

TAe Colt Automatic Pistol, calibre *38. — The action of 
this pistol is semi-automatic, the trigger being slightly 
pulled for each shot fired. The magazine being charged 
with cartridges and in position, the first cartridge is 
loaded into the barrel by pulling the slide to the rear, and 
fired by pulling the trigger, when tho operations of extract- 
ing the empty cartridge case, reloading a new cartridge 
into the barrel, and cocking the piece, arc performed auto- 
%natically. 

The pistol (Figs. 36 and 37) consists of four main parts: the frame 
(F), tho barrel (B), the slide (S), and the magazine (M). The frame 



Fig. 36. 

forms, at its roar and lower part, tho handle (A), which is hollow, 
and contaiim the seat for tho magazine. After being charged with 
(Uiven cartridges, the magazine is seated from below and held in 
plaro by the magazine catch (n), which slightly projects from the 
bottom of tho handle. This projection serves to release the 
magazine from the c.atch, when it can be readily drawn from the 
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handle for r<Hshargmg. In front of the handle is the trigger guard 
in which the trigger (0 is found, and in the rear and above 
the grip the firing mechanism is placed in the part of the frame 
calm the receiver (R). The firing mechanism consists of the 
hammer (A), the sear (w), the tri^er (0, a safety device (a), the 
main spring (e) and sear spring {e), the lower part of the latter 
serving to operate the magazine catch. The top of the receiver 
czten<u forward from the handle, and to it the barrel is attached 
by two short links, one fZ) near the front end of the barrel, and the 
other (o) at its roar end ; these links are pivoted to the receiver 
and also to the barrel, and allow the barrel to swing rearwards 
thereon. As both links are of the same length, the rearward 
movement of the barrel in swinging on these links carrios the 
barrel slightly downwards, but keeps its longitudinal axis in parallel 
positions during all its movements. Below the barrel the receiver 
forms a tubular seat for the retractor spring (r), which in front is 
closed by a plug (w) fastened in the receiver by the lower pivot-pin 
(i) of the front barrel-link. The upper surface of the receiver and 
two longitudinal grooves on its siaes form the scat for the slide 
which is guided thereon in its rearward and forwanl movements. 
The rear part of the slide forms the bolt or breech block (K), and 
the front part forms a partly tubular cover (s) which encloses the 
barrel. In the forward part of the receiver is a transverse mortice 
extending through the retractor spring seat, and transverse re- 
cesses in the forward part of the slide serve to admit a key (m) 
which, passing througn the sides of the slide and through the 
mortice, servos to lock the slide to the frame. The retractor spring 
(r), in its seat in the frame, consists of a spiral spring, the rear end 
of which rests against the receiver, and the front end of which 



Fig. 37. 


carrie.s a piston (p). The roar face of llie key (m) has a slight re- 
cess, and when tlic key is in its place tlio front end of the retractor 
siiring rests in this recess, thereby confining the key laterally. 
The tension of the retractor s])ring is exerted to force the key and 
the slide to their forward position. Upon the barrel are provided 
throe transverse ribs (6), and in the interior of the slide are three 
rorrcBponding recesses. These .serve to lock the barrel and the 
slide firmly together when in their forward position. Between the 
locking recesses and the bolt, the slide has an opening on its right 
side for the ejection of the cartridge cases (J), and the bolt is pro- 
vided with an extractor, a firing pin (/), a firing pin retraction 
spring {q)t and a firing pin lock (p). 'I'iiis latter is pivoted at the 
rear end in the top of the slide, and when depressed, locks the firing 
pin in its retracted position, thus preventing its point from coming 
ill contact with the cartridge primer. When raised, the firing pin 
lock releases the firing ))in, and in tliis position also servos as the 
rear sight, being provided on the to]) witli a sighting notch. 

The operation of the pistol is as follows : — When a cliarged maga- 
zine (M) is inserted, the slide (S) is drawn once to the rear by 
hand, thereby cocking the hummer (/i). In this position of the 
slide, the carrier (r) and carrier spring in the magazine raise the 
topmost cartridge so os to bring it into the path of the bolt (K). 
Oil releasing the slide, it, with the bolt, is carried forward by the 
retractor spring (r), and during this movement the bolt forces the 
topmost cartridge into the barrel (B). As the slide approache.s its 
forward position the front of the bolt encounters the rear end of the 
barrel and forces the latter to its forward ])o.sition. During this 
fiirward movement the barrel sw'ings forwanl and upward on the 
links (Z, o), and thus the locking ribs (h) on the barrel are carried 
into the corresponding locking recesses in tlio slide. ^ The barrel and 
slide are thereby positively interlocked, and the pistol is ready for 
firing. 

A slight pull on the trigger (Z) now serves to move the sear (w) 
so as to release the liammer {h) and fire a shot. The force of the 
powder gases driving the bullet from the barrel is exerted re.ar- 
wardiv against the bolt, and, overcoming the inertia of the slide 
and the tension of the retractor spring, causes the slide and the 
barrel to recoil together. After moving rearwards together, for a 
distance, enough to ensure the bullet having passed from the barrel, 


the downward swinging movenlbnt of the barrel releases the latter 
from the slide and stops the barrel in its rearmost position. The 
momentum of the slide causes the latter to continue its rearward 
movement, thereby again cocking the hammer and compressing 
the retractor spring, until, as the slide arrives at its rearmost posi- 
tion, the empty shell is ejected from the side of the pistol and 
another cartridge raised in front of the bolt. During the return or 
forward movement of the slide, caused by the retractor spring, the 
cartridge is driven into the barrel, and the slide and oarrel are 
interlocked, thus making the ]>istol ready for another shot. These 
operations may be continued so long as there are cartridges in the 
magazine, each discharge requiring only the slight pull on the 
trigger. The pistol is provided with a safety device (a) which 
makes it impossible to pull the trigger so as to release the hammer 
unless the slide and barrel are in their first forward position, and 
safely interlocked. x. T.) 

Smart, Henry (1813-1879), English organist 
and musical composer, bom in Ijondon, 26th October 1813, 
was the son of a violinist, and nephew of Sir George Smart. 
After studjdng for the legal profession, Smart turned to 
music and workiid with W. H. Kearns. In 1831 he 
became organist of Blackburn Parish Church, whore ho 
wrote his first imjiortant work, a lieformation anthem; 
then of St Oilcs^ Cripplegatc; St Luke’s, Old Street; 
and finally of St Pancras, in 1864, which last post ho held 
at the time of his death, 6th July 1879, less than a month 
after receiving a Government ixjnsion of £100 per annum. 
Although Smart is now known chiefly by his comiKisltioiis 
for the organ, which are numerous, effective, and very 
melodious if not strikingly original, he wrote many vocal 
works, including some of the best specimens of modern 
part songs. Ilis cantata The Bride of Dunherron was 
written for the Birmingham Festival of 1864; Jacob for 
Glasgow, in 1873 ; and his ojiera, BeriJia^ was produced 
with some success at the Haymarket in 1855. In the last 
fifteen years of his life Smart was, to all intents and 
pur})os(.^s, ]))ind. 

8m0ll« See PilYSiOLOOY, Biiecial Semee, 

Smetan^ Friedrich (1824-1884), Bohemian 
comjioser and pianist, was born at Leitomisclil, 2nd March 
1824. He made such rapid progress in his studies undca- 
Ikavec, at Neuhaus, that at the ago of six ho apiiearcd in 
public as pianist so successfully iliat his father’s opiK)sitioiL 
to a musician’s career was overcome. He then went to 
I’roksch, at Prague, until, a spirit of restlessness seizing 
liiin, he left for Leipzig to make the acquaintance of 
Schumann and Mendelssohn. Limited means jireventtvl 
liim from studying with the latter, iind ho returned to 
i’rague, where he at once Ixuiame Konzert-iiieister to 
the EuqMTor Ferdinand. In 1848 he married Katliarin 
Kdlar, pianist, and with litu* founded a music school at 
I’rague. At the same time he met Liszt, wlio subsequently 
influenixid him greatly, and with whom he afterwards 
stayed at Weimar. In 185G Smetana accepted Alexander 
Dreyschock’s siiggesticui to go as conductor of the Phil- 
harmonic Society at Gotbimburg. There he rtunained five 
years, when, owing to liis wife’s ill-healtli, he returned to 
league afU-T a suecessful coiictaT tour. 'The death of his 
wife at Jlresdeii on tlicir return, caused Smetana to change 
his mind, and he went back to Sweden, But tlio opening 
of the Interims Theater in 1866, and the offer of its con- 
fluctorshiji, induced his return. In Sweden ho had already 
written llakon Jarl^ liiclvard ///., and Wallenetein'e 
JMger, and had completed his ojx-ra Die Bra ndentnirger 
in BiShvien (5th January 1866). Five months later it was 
followed hy his liest-known ojiera, Die 1 erhwjie Brant ^ 
and in 1868 DidUtw was given. Between 1874 and 1882 
he produced Zwei Witwen^ HnhicJca {Der K iiee\ lajewetvi 
(Dae Geheimniee)^ CerUyiHi Stena^ and Die TGufehnuiv^\ 
as well as the “grand prize” o|x*ra Libuee^ written for tho 
opening of the National Tlieatre at Prague, lltli Juno 
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1881. In Dit Tmfelinmuer were clear signs of decay in 
Smetana’s powers, ho having already in 1874 lost his sense 
of hearing. To celebrate his sixtieth birthday a fdte was 
arranged by the combined Bohemian musical societies; 
but on that day Smetana lost liis reason and was removed 
to a lunatic asylum, whore lie died, 12th May 1884. A 
great deal of his pianoforte music is interesting, the 
SUwwih’mlMiitUr^ for examidej while his series of 
symphonic iwems, entitled Mtin Vaterlamd (Ffost), and 
his ^autiful string>quartet, Aim me/mem Lebm, have made 
the tour of the civilized world. He was an admirable 
pianist, and in many ways justified his countrymen’s title 
of the ** Czechish Beethoven.” (e. h. l.) 

8mathwiCk| a municiiml borough (1899) in the 
Handsworth j)arliamentary division of Staffordshire, 
England, 3 miles west of Birmingham by rail. Among 
modem buildings are two Established churches and a 
Koman Catholic church. Victoria Park (35 acres) was 
opened in 1888, and West Smethwick Park in 1895. 
Area, 1872 acres. Population (1891), 36,170; (1901), 
54,560. 

SlYllChOWf chief town of a government district in 
Bohemia, Austria, on the left bank of the Moldau, op|x>site 
Prague, with which it is connected by a bridge and in 
which it is now practically merged. Population (1890), 
32,646; (1900), 47,094, mostly Czech. 

SmlleSf Samuel (I 8 I 2 ), British author, 

was born at Haddington, 23rd December 1812. He was 
educated there and at Edinburgh University, where he 
studied inedicino ; and for some years practised as a sur- 
geon at Haddington. Al)andoning the medical profession 
he took to journalism, and from 1838 till 1844 edited the 
I^tceds TimtK Though he gave up regular journalism in 
1844, he continued to Ixs a frequent contributor to 
2K5riodicals. From 1845 till 1854 he was secretary of 
the Leeds and Thirsk llailway, and from 1854 till 1856 
of the South-Eastern llailway. In 1857 he published 
a Life of George ^Upltemon^ which was the precursor 
of a series of biogra]>hies from the world of industry, 
such as Lives of the Emiiveers (3 vols., 1861-62), 
hidxMtrvd Biography (1863), Lives of Boulton mid 
Watt (1865), The Life (f a Scotch Natnralist (Thomas 
Edwards) (1876), I/ife and Laboxvr (1887), A Fublisher 
and his Fnmds (a history of the house of Murray, under 
“ glorious John ”) (1891), Jasmin (1891), Josmh Wedgwood 
(1894). In 1859 apjxjared Self-Help^ a volume of popular 
ethics which was very widely read. Its success prompted 
successors, such as Clmucter (1871), Thrift (1875), 
DvXy (1880). Dr Smiles (who was m^e hon. LL.D. of 
Edinburgh University) also published two works dealing 
with the history of the Huguenots, and a Histmy of 
Ireland, 

Smith, Goldwln (1823 ), British historian, 

educational reformer, and jiublicist, was bora at Heading 
on 13th August 1823. He was educated at Eton and 
Magdalen College, Oxford, and after an undergraduate 
career of exce]>tional brilliancy was elected to a fellowship 
at University College. A Liberal in his outlook, not only 
on politics but on every as|)ect of life, ho threw his keen 
intellect and trenchant style into the cause of university 
rofornoL, the leading champion of which was another follow 
of University College, Arthur Penrhyn Stanley. On the 
Boyal Commission of 1850 to inquire into the reform of 
the university, of which Stanley was secretary, he served 
as assistant-secretary ; and he was secretary to the com- 
missioners appointed hy the Act of 1854. His position as 
an authority on educational reform was further recognized 
by a seat on the Popular Education Commission of 1858, 


In 1868, when the question of reform at Oxford was 
again growing acute, he published a briltiant pamidilet, 
entitled The Reorganization <f the Uhiveraityif Oaferd, 
Besides the abolition of tests, effected by the Act of 1871, 
many of the reforms there suggested, such as the revival 
of the faculties, the reorganization of the professoriate, the 
abolition of celibacy as a condition of the tenure of fellow- 
ships, and the combination of the colleges for lecturing pur- 
poses, were incorporated in the Act of 1877, or subsequently 
adopted by the University. Among those that have not yet 
found favour are “ the creation of a responsible department 
of government with adequate 2 )owers for the visitation of 
endowed institutions,” to which would be transferred all 
powers now vested in the Privy Council or in the Visitors 
of Colleges, with regard to the amendment of statutes or 
the appropriation of revenues ” ; the abolition of religious 
tests in the theological faculty, and its conversion into a 
department of imfettered research; the conferment only 
of real degrees; the election of the vice-chancellor by 
congregation; the abolition of the Hebdomadal Council, 
and what he calls the most indispensable though perha2)s 
the most difficult reform,” the abolition of the Convocation 
of non-resident graduates. Ho gave the counsel of perfec- 
tion that “ imss ” cixaminations ought to cease ; but he recog- 
nized that this change “ must wmt on the reorganization 
of the educational institutions immediately below the 
University, at which a 2 )as 8 man ought to finish his career.” 
His aspiration that colonists and Americans should be 
attract^ to Oxford has Ix^on realized by Mr llhodes’s 
will. On what is fjerhaps the vital i^roblem of modern 
education, the question of ancient versus modern lan- 
guages, he pronounces that the latter ‘‘are indis^Kuisablo 
accomplishments, but they do not form a high mental 
training” — an opinion entitled to jieculiar respect as 
coming from a ])rosident of the Modem Language Asso- 
ciation. The same conspicuous openness of mind ap^iears 
in his judgment, delivered after he had held the regius 
professorshi;) of Modern History at Oxford from 1858 to 
1866, that “ancient history, brides the still unecjuulled 
excellence of the 'writers, is the best instrument for culti- 
vating the historical sense.” But though 2 >onotratcd with 
the sense that all modern intellect and art derive their 
greatness from Greece and Home, no man’s 'writings 
“ palpitate with actuality ” more than his, nor has any one 
wielded a more eager weapon on every battlefield of political 
or social reform. 

The multiplicity of his interests, indeed, injured his 
work as a historian ; he did not, like Gibbon, devote his 
life to one monumental work that should preserve his 
fame to future generations. His chief historical writ- 
ings — The United Kingdom: a Politiml i/wtory (1899), 
and The United States: an Gntline of Foliticod History 
(1893) — ^though based on thorough familiarity with their 
subject, make no claim to original research. Both are re- 
markable examples of terse and brilliant narrative, and of 
the subordination of details to a consistent effect. The 
United States stands without a rival in its kind; the 
United Kingdom miturally challenges comparison 'with 
Green’s Shm't History of the English People^ but its 
insistence on the |K>litical rather than the picturesque 
aspect of history, its view of affairs from the arena no 
less than from the study, and its fuller treatment of the 
great problems of the 19th century, make it rather the 
complement of Green’s work than the rival A peculiar 
breadth of outlook is lent to both his histories by his 
equal familiarity with the conditions of the Old World 
and the New. The outbreak of the American Civil War 
proved a turning- 2 X)int in his life. Unlike most men of 
the ruling classes in England, he warmly championed the 
cause of the North, and by his pamphlets, especially one 
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entitlfxi JDcm Hub Bibk miction Anicriccm Slamry ? (1863), 
played a diief part in converting English opinion to ivhat 
was afterwords universally recognized as the right side. 
Visiting America on a lecture tour in 1864, he received 
an enthusiastic welcome, and was entertained at a public 
banquet in New York, In 1868 he throw up his career 
in England and settled in the United States, where he 
held the professorship of English and Constitutional 
History at Cornell University till 1871. In that year 
he removed to Toronto, where he edited the Canadian 
MonMy^ and subsequently founded the Week and the 
Bybtander. He did not, however, cease to take an 
active interest in English politics. Ho had been a strong 
supporter of Irish Disestablishment, but he refused to 
follow Gladstone in accepting Home Rule. H(i expressly 
stated that ** if ho ever had a political leader, his leader 
was John Bright, not Mr Gladstone.” SiJeaking in 1886, 
he referred to his “standing by the side of John Bright 
against tho dismemberment of the great Anglo > Saxon 
community of tho West, as I now stand against the 
dismemberment of the great Anglo-Saxon community 
of the East.” These words form the key to his views of 
the future of the British Empire. Ho always inaiutaiued 
that Canada, sc})aratcd by great barriers, running north 
and south, into four zones, each having unimi)eded com- 
munication with the adjoining iK>rtions of the United 
States, was destined by its natural configuration to enter 
into a commercial union with them, which would result in 
her breaking away from the British empire, and in the 
union of tho Anglo-Saxons of the American continent into 
one great nation. These views are most fully stated in 
his Canada ami tim Canadian Qmstum (1891). Though 
clescribing himself as “ anti-Im]:)orialistic to the core,” he 
was yet deeply jionetrated with a sense of the greatness of 
the British race. Of the British cm[iiro in India he said 
that “it is tho noblest the world has seen. , . . Never 
had there been such an attempt to make conquest 
the servant of civilization. Alx)ut keeping India there 
is no question. England has a real duty there.” His 
fear was that England would become a nation of factory- 
workers, thinking more of tlieir trade-union than of their 
country. These forebodings were intensified in his 
Cominontoealth or Empire (1902) — a warning to the 
United States against the iissumption of iiiqjerial re- 
siwnsibilities. Among other causes that he [lowerfully 
attacked were liquor prohibition, female suffrage, and 
State Socialism. All these are discussed in his Emiys 
on Questiom of tlue Day (revised edition, 1894). He 
also published sympathetic monographs on Cowjker and 
Jam Aubten^ and attempted verso in Bay Leaves and 
Specimens of Greek Tragedy, In his Gmsses at the 
Middle of Existence (1897), ho almndons the faith in 
Christianity expressed in his lecture of 1861 on Historical 
Progress (where he forecast the speedy reunion of Christen- 
dom on the “ basis of free conviction ”), and writes in a 
spirit “ not of Agnosticism, if Agnosticism iiiqjorts despair 
of spiritual truth, but of free and hopeful iiKpiiry, tho way 
for which it is necessary to clear by removing the wreck 
of that upon which wo can found our faith no more.” 
Particularly characteristic are his two little books, designed 
primarily as guides for American visitors to England, 
Oxfwd and Colleges^ with its blending of complete 
sympathy and knowledge, stands alone in its way. In 
A Trip to England, ho has, with a few masterly strokes, 
drawn a perfect miniature of English society and English 
landscape. 

Smith, Sir William (1813^1893), lexico- 
grapher, was the eldest son of William Smith, of Enfield, a 
Nonconformist He was originally destined for a thoo- 
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logical career, but instead took up law, and was articled to 
a solicitor. In his spare time he taught himself classics, 
with such success tliat, when he entered University College 
as a student, ho cai'ried off both the Greek and Latin prizes. 
After pursuing his studies there ho obtained a jKist at 
University College school, and at tho same Iwgan \a) write 
on scholarly subjects and publish editions of the classics. 
He next turned his attention to that branch of work for 
which he is chiefly known — tho collection of information 
in lexicographical form. His first attom])t was the 
Dictunmy of Greek and Roman Antviuities^ which 
apjjeared in 1842. Tho greater jjart of this was written 
by himself. In 1849 followed tho Dictumary of Greek 
and Monuin Biography^ and tho Greek and Roman 
Geography in 1857. In this work some of tho lead- 
ing scholars of tho day were associated with him. In 
1850 he published the first of the school dictionaries ; and 
in 1853 he began the Principia Series, which marked a 
distinct step in tho school teaching of Greek and 
Latin. Then came tho Students' Manuals of Hisimy and 
Literature^ in which the Greek History was the editor’s 
own work. In carrying out this task Smith was most 
ably seconded by Murray, the publisher, who, wlum the 
original publishers of the dictionaries got into difficulties, 
volunteered to take a share in tho undertaking, and con- 
tributed largely to tho great success attoined by these 
encyclojiacdic volumes. The most imi^rtant, iierhaps, 
of the lK)oks edited by William Smith were those that 
dealt with ecclesiastical subjects. These were the Diction- 
ary of tfue Bible (1860-65), the JXetionary of Christian 
Antiquities (1875-80), undertaken in collaboration with 
Archdeacon Cheetham; and the Dictionary of Chmstian 
Biography (1877-87), jointly with Dr Wace. The Atlas^ 
on w'hich Sir (Joorge Grove collaborated, ap|)eared in 1875. 
All these books have become standard works, and tho 
Dictionaries of tho Bible and the Greek and Roman 
Antiquities ap|)earod in new and revised editions befon^ 
the edito»’’s death. From 1853 to 1869 Smith was classical 
examiner t(^ tho University of London, and on his retire- 
ment ho became a meml)er of the Senate. He sat on the 
Committee to inquire into cpiestions of copyright, and was 
for several years Registrar of the Royal Literary Fund. 
He edited (j}iV)l)on, with Guizot’s and Milman’s notes, in 
1854-55. In 1867 he became editor of the Quarterly 
Review^ w^hich ho directed until his death in 1893 with 
marked success, his remarkable memory and accuratty, as 
well as his tact and courtesy, specially fitting him for such 
a iK)st. He was D.C.L. of Oxford and Dublin, and the 
honour of knighthood "was (lonfiTHMl on him tho year 
befon) his deatL (a. z.) 

Smith, William Henry (1825-1891), English 
man of business and statesman, was born in London 24th 
June 1825. His father w^as the founder of the great 
distributing firm of W. H. Smith & Son, in the Strand, 
and at an early age he became a partner and devoted 
himself to the business. ITe lietrayed no political aspira- 
tions until 1865, when he came forward as a Conservative 
to contest Westminster against John Stuart Mill and 
the Hon. Mr Grosvenor. Defcateni on that occasion, he 
triumphed in 1868, winning a victory when his i)arty was 
in general vanquished on all sides. The pn'stigc* thus 
obtained, and the accident of representing so imi»ortiuit 
a constituency, combined with wealth and his business 
abilities to recommend him to Disraeli, wdio in 1874 madti 
him secretary to the Treasury. Tn 1877 he gained 
cabinet rank as first lord of the Admiralty ; in 1885 he 
was successively secretary for W^ar and cliitJ secretary 
for Ireland; in 1886 he was iigain at the War Office; 
and when late in that year Lord Randolph Clmrohill’s 
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I’esignation necessitated a reconstruction of the ministry, 
Mr Smith found himself first lord of the Treasury and 
leader of the House of Commons. He was no orator, ^d 
made no pretence to genius, but his success in these high 
offices was complete, and was admittedly due, not merely 
to business ability, but to the universal respect which was 
gained by his patience, good temper, zeal for the public 
service, and thorough kindness of heart. He died at 
Walmer Castle (which he occupied as Warden of the 
Cinque Ports) on 6th October 1891. In recognition 
of his services, a peerage in her own right was con- 
ferred on his widows, with the title of Viscountess 
llamblcden. 

Smith, William Robertson (1846-1894), 
Scottish philologist, physicist, archaeologist, Piblical critic, 
and the editor, from 1880, of the 9th edition of this Encyclo- 
paidia, was born 8th November 1846 at Keig in Aberdeen- 
shire, where his father was Free Church minister. He was 
educated at homo and at Aberdeen University, where he 
attained the highest academic distinctions, winning among 
other things the Ferguson mathematical scholarship, which 
is open to all graduates of Scottish universities under 
three years’ standing. In 1866 he entered the Free 
Cffiurch College at i^inburgh as a student of theology. 
During two summer sessions he studied philosophy and 
theology at Bonn and Gottingen, making friends in all 
branches of learning. From 1868 to 1870 he acted as 
assistant to the professor of natural philosophy in 
Edinburgh University. During this jKjriod ho was not 
only most successful as a teacher, but produced much 
original work — especially in the experimental and 
mathematical treatment of electricity — which is still 
regarded as standard. In 1870 he was apjK)inted 
and ordained to the office of professor of Oriental lan- 
guages and Old Testament exegesis at the Free Church 
College, Aberdeen, and here he began that scries of theo- 
logical investigations which, characterized as they were by 
learned research and the use of the most scientific methods, 
were destined to make his name famous. He was the 
])Upil and (H^rsonal friend of many loaders of the higher 
criticism in Germany, and from the first he advocated 
views which, though now widely accey)ted, were then 
regarded with apprehension. The articles on Biblical 
subjects which he contributed to the 9th edition of the 
Encyclopcedia Britannica distressed and alarmed the 
authorities of the Free Church. In 1876 a committee of 
the General Assembly of that Church reix)rUKl on them 
so adversely that Smith demanded a formal trial, in the 
course of which he defended himself with consummate ability 
and eloquence. The indictment dropped, but a vote of 
want of confidence was passed, and in 1881 Smith 'was 
removed from his chair. During this long struggle he 
was sustained by the conviction that he was fighting for 
freedom, and at the end of the trial he was probably the 
most popular, if not the most powerful, man in Scotland. 
Marks of S 3 ani)athy were showered on him from all sides. 

In 1875 he w’as appointed one of the Old Testament 
lievisers ; in 1880-82 he delivered by invitation, to very 
large audiences in Edinburgh and Glasgow, two courses of 
lectures on the criticism of the Old Testament, which he 
afterwards published {The Old Testament in the Jewish 
Churchy first edition 1881, second edition 1892, and The 
Prophete of Israely 1882, which also passed through two 
editions) ; and soon after his dismissal from his chair he 
joined IVofessor Ba 3 mes in the editorship of the Encyclo- 
paedia Britannicay and after Professor Baynes’s death re- 
mained in supreme editorial control till the work was 
completed. His versatility, firmness combined with tact, 
width of view, and painstaking struggle for accuracy 


were largely responsible for the maintenanoe of its 
high standard. But he did not let his other duties 
interfere with his Semitic studies. He visited Arabia, 
Egypt, Spi^ Palestine, I'unis, and soutliem Spain, and 
h^ an intimate knowledge of, and personal acquaint- 
ance with, not only the literature, but the life of the 
East. His early friendship with J. F. McLennan, that 
most original student of primitive marriage, a 
great infiuence on Smith’s studios, and his attention 
was always strongly attracted to the comjiarative study 
of primitive customs and their meaning. His chief 
contributions to this branch of learning were his article 
Sacrifick in the Encyclopcedia BritannuOy his Kinship 
and Marriage in Early Arabia (Cambridge, 1885), and 
above all his Lectures on the JReligicn of the SemiteSy 
1st edition 1889, 2nd edition 1894. His originality and 
grasp of mind enabled him to seize the essential among 
masses of details, and he hod in a marked degree the power 
of carrying a subject further than his predecessors. 

In 1883 Bobertson Smith was appointed Lord Almoner s 
Professor of Arabic at Cambridge, which henceforth be- 
came his home. He occupied rooms in Trinity College 
till 1885, when he was elected to a professorial Fellowship 
at Christ’s College. In 1886 he became University 
Librarian, and in 1889 Adams Professor of Arabic. In 
1888-91 he delivered, as Burnett lecturer, three courses of 
lectures at Aberdeen on the ))rimitive religion of th(i 
Semites, of which only one course has been published (sc^e 
above). Early in 1 890 grave 8ym})toms of constitutional 
disease manifested themselves, and the last years of his 
life were full of sufiering which he bore with the utmost 
courage and patience. He rtever ceased to work, and w1h‘ii 
near his end was actively engaged in planning the Encyclic 
pcedia BiblicUy which he lu^ ho|K)d to edit. He died at 
Cambridge, 31st March 1894, and was buried at Keig. 
Small and slight in person and never robust in health, Bobert- 
son Smith was yet a man of ceaseless and fiery energy; of 
an intellect extraordinarily alert and quick, and as sagacious 
in practical matters as it wns keen and piercing in specu- 
lation ; of an emdition astonishing both in its range and 
in its readiness ; of a temper susceptible of the highest 
enthusiasm for worthy ends, and able to inspire others with 
its own ardour; endowed with the warmest afiections, 
and with the kindest and most generous disposition, but 
impatient of stupidity and ready to blaze out at whatever 
savoured of wrong and injustice. The sweetness and 
purity of his nature combined with his brilliant conver- 
sational powers to render him the most delightful of friends 
and companions. (a. e. s.) 

Smolonsk, a government of West Bussia, lying to 
the east of Moscow, with an area of 21,638 square miles 
and a domiciled |x>j)ulation which numbered 1,191,172 in 
1882 and 1,551,068 in 1897, when there were 810,765 
women and the urban |K>pulation numbered 121,383. In 
1898 the population was estimated at 1,671,000. It is 
chiefly composed of White Bussians (47 per cent.), in the 
west, Great Bussians (42 i)er cent.), in the east, and a 
mixture of both (11 per cent.). Most of the inhabitants 
(98 per cent.) belong to the Orthodox Greek Church ; the 
rest arc Nonconformists. The province is divided into 
12 districts, the chief towns of which arc Smolensk (see 
below), Byefyi (6956), Dorogobuzh (6640), Dukhovsehina 
3115), Elnya (2429), Gzhatsk (6312), Krasnyi (2755), 
Poryechie (5692), Bosiavl (17,848), Sytehevka (4805), 
Vyazma (15,676), and Yukhnoff (2253). In 1899 there 
were 1492 schools, attended by 78,700 scholars, of whom 
only 15,400 were girls. Forty per cent, of the children 
of school age received no education at all. The county 
and district councils, however, are very active in organizing 
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liospitals and iniurmaries, and all the ijeasants in the 
province are embodied in a mutual insurance against 
iiro. Out of a total area of 13,687,000 acres 5,342,000 
were hold by the village communities, 7,172,000 by 
private persons, and 324,000 by the Crown. No 
less than 5,029,000 acres, or 37 cent, of Uie total 
area, are under forests, and 1,215,000 are uncultivable. 
Nearly 30 i)er cent of the surface is arable land, and 
20 per cent is under meadows. In the year 1900 
there were 2,200,000 acres under crops, and the average 
yield in 1895-99 was : rye, 6,932,000 cwt ; wheat, 80,500 
cwt ; oats, 4,260,000 cwt. ; barley, 755,000 cwt ; all 
cereals, 12,104,000 cwt. ; also potatoes, 7,473,000 cwt. 
This supply is not sufficient for the population, and grain 
has to be imported. Improved agricultural implements 
are beginning to bo manufactured within the province, and 
to be applied on the landlords’ estates, and partly also 
by the peasants. Flax (121,500 acres) and hemp are 
important crops, and some tobacco is also grown. There 
were in 1898, 438,000 horses, 564,844 horned cattle, 
629,250 sheep, and 242,920 pigs in the province. In 
the way of mining industries only phosphorite is extracted, 
and of this, 32,000 cwt. is obtained annually. The 
<iomestic trades are not so well develojxsd fis in the other 
j)arta of Central Bussia, while in 1898 there were only 
1762 factories, employing 13,000 workers and showing 
a yearly return of about 14,000,000 roubles. The most 
important industry is that rejiresented by a large paper 
mill, which employs no fewer than 4000 hands. A 
considerable part of the population is, however, coin|)elled 
to leave their homes in search of work in different parts 
of Russia. (p. A. K.) 

8inol0nsky the capital of the above government, 
built on both banks of the UpiHjr Dnieper, 260 miles by 
rail west-south-west of Moscow, at the junction of the two 
important railways from Warsaw to Moscow and Riga to 
Orel. The city has much improved of late years. It has 
monuments in remembrance of the war of 1812 and of the 
Russian composer Glinka. It is well provided wath schools, 
and has three public libraries, a historical and archajo- 
logical museum which contains very interesting antiquities, 
a people’s palace and a ])eoj)le’s theatre, and several 
philanthropic and scientific societies. It is well suj)plied 
with water, and has an extensive network of telephones. 
I^actories and trade, however, are but feebly developed. 
Population (1897), 46,900. 

Smyrnai Ismir^ the capital of the Aidin vilayet, and 
the most important town of Asia Minor, situated at the 
head of a gulf 30 miles long, in 38” 26' N. and 27” 9' E. 
It is one of the principal ports of the Ottoman empire, 
and has a large trade, of whicli the greab^r part is with 
Great Britain. The total values of the general trade for 
1898, 1899, and 1900 were : — 


Year. 

Exporti. 

Imports. 

1898 . 

£3,294,029 

£2,077,948 

1899 . 

3,782,781 

2,562,885 

1900 . 

2,541,172 

1,125,480 


Earlier returns are not very trustworthy. The chief items 
of export are figs, tobacco, valonea, carpets, raisins, and 
silk. The British share of the total tnide amount^ in 

1899 to 50 per cent., and in 1900 to 57 per cent. In 

1900 the appearance of plague, and the consequent im- 
] position of quarantine by Turkish and foreign ports upon 
all arrivals from Hm 3 nrna, paralysed trade. Until 1894 
the two railways from Smyrna to the interior belonged 
to British companies, but in 1897 the Smyrna-Ala-shehr 
line passed into the hands of a French syndicate, which 
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completed an extension to Afiiiu Kara-hissar, and so 
effected a junction with the Anatolian railway system. 
The Smyrna-Aidin line has been extended to Dineir. 
The population is about 250,000, of whom more than half 
are Greek, including 45,000 Hellenic subjects, and less 
than one -fourth Moslems. The Moslems, Armenians, 
Greeks, Europeans, and Jews live in se])arate quarters 
of the city. Interesting discoveries throwing light on 
the water-supply of Roman Smyrna have been made. 

Smyth, Charles Piazzi (1819-1900), British 
astronomer, was born at Naples on the 3rd January 1819. 
He was called Piazzi after his godfather, the celebrated 
Italian astronomer of that name, whoso acquaintance his 
father, Admiral Smyth, had made at Palermo when on the 
Mediterranean station. ITis father subseciuently settled 
at Bedford, where he erei^tcd the well-known Bedford 
Observatory, at which Jfiazzi Smyth received his first 
lessons in astronomy. At the age of sixteen he went out 
as assistant to Maclcar at the CajK) of Good Hojn* 
Observatory, where he soon distinguished himself by his 
observations and drawings of Halley’s comet and of the great 
comet of 1843 ; also taking an active part in the verificji- 
tion and extension of La Oaille s arc of the meridian and 
the measurement of the Zwariland Base. In 1845 he was 
ap|)ointed astronomer royal for Scotland and professor of 
astronomy in the University of Jildinburgh in succession 
to Henderson. On assuming this post his first task wjis 
to complete the reduction of the observations made by his 
predecessor (see Edinfnmjh ObservaiiouH^ vols. xiv. and 
XV.). In 1856 he undertook an interesting experiment 
test the advantages of a mountain station for astronomical 
observations, selecting for this purpasc the Peak of Tenerifle, 
as l)eing situated in a low latitude and fairly easy of 
ascent. The Admiralty made him a grant of X500 for the 
purpose of this mission, and a yacht — the Titania — of 140 
tons and a fine 7 j -inch equatorial telescoix) wore jhw’ed 
at his di8}X)sal by friends. The* first station occupied wsis 
at a heigiit of 8900 feet on the southern wall of the crater 
of elevation, the 7^-inch telescojxi Inung afterwards ereclt‘«l 
at Alta Vista, 10,700 feet above the sea-level. The 
principal result of the astronomical observations made at 
these great heights was to verify Newton’s surmise, that 
a “ most serene and ipiiet air , . . may j>erhai)8 be found 
on the toi)8 of the highest inoiuitains above the grosser 
clouds,” a discovery subsecpiently turned to Hplendi<l 
account at tlie American mountain observatories of Mount 
Hamilton, in California, and Arequipa, in Peru. Acciounts 
of the results of this exjxidition, including moiisurcs of the 
radiation of heat from the moon, o})servati«)ns of the solar 
spectrum, and of the meteorological characteristics, are 
contained in the Uei^rt on the Teiuuithi Astronomical 
Exjjeriment of 1 856, addressed to th(i Lords Ck)inmissioners 
of the Admiralty, 1858,” in the Phil. Tram, of the i^v/. 
Soc, of the same year, and the Edinhurtjh Obnervatwns^ 
vol. xii. A more jKijmlar account of the exi)edition w ill 
be found in Teneriffe^ an Astrononwr^ Exjyervtncni : or, 
S})ecialitie8 of a Uemdence above tJw Clovds^ 1858. About 
1874 Piazzi Smyth l>egan to study the 8i>eetra of lumiinms 
gases, of the raird)and, the aurora, and zodiacal light. In 
1877 he went to Portugal to observe the solar spectrum 
under more favourable conditions than was 2 > 08 sih](^ in the 
atmosj)here of Edinburgh, and was eminently successful in 
resolving into their constituent lines the broad hands at 
the red end of the si)ectrura. For thtise results, published 
in the 7’ma«. E, S, Ed. vol. xxix., he received the 
Macdougall-BrisbaTie j)rizo in 1880. Aceounts of later 
spectroscopic researches are pnblislasl in Madeira 
scopic (1882) and in the Tram. R. S. Ed. vol. xxxii. 
Pt. iL He also carried out in the laboratory an extensive 
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investigation on the spectm of gases, and in conjunction 
with IVofeasor A. S. Herschel discovered a remarkable 
relation connecting the chief lines of carbonic oxide. 
Amongst his other published works may be mentioned 
Three Cities in Umsia (1862), Our Inkeriia/Mt in the 
Great Pyramul, JAfe and Work at Cue Oread Pyra/niid, 
and a volume On Cue Antiquity of Inidleetual Mau^ from 
a Practicad and Astromymical Point of View, In 1888 he 
resigned his professorship and the post of astronomer royal 
of Gotland, and retired to the neighbourhood of Bipon, 
where he died on 21st February 1900. (a. a. b^.) 

Sneokf a town in the Dutch province of Friesland, 
to the west of Sneek Lake, 12 miles south-south-west of 
Leeuwardon. It is connected by steam tramways with 
Heerenveon and Harlingen, and a railway to Stavoren was 
ojKMied in 1885. There is an industrial school and a 
school for teacheirs. Population (1900), 12,100. 

SniAtyflf the chief town of a district in Galicia, 
Austria, on the left bank of the Truth, near the frontier of 
Ihikovina, with ini}X)rtant horse and cattle fairs and 
tanning. Population (1890), 10,939; (1900), 11,498. 

Snoilsky, Carl Johan Qustaf, Count 

(1841 ), Swedish poet, was born • at Stockholm 

on 8th September 1841. He was educated at the 
Clara School, and in 1 860 became a student at Upsala. 
He was trained for dijilomacy, which he <|uitted for 
work at the Swedish Foreign QjQice. As early as 1861, 
under the pseudonym of “Svon Trost,” he began to print 
poems, and lie soon became the centre of the brilliant 
literary society of the capital. Tn 1862 he published 
a collection of lyrics called Orchids. During 1864 
and 1865 he was in Madrid and Paris on diplomatic 
missions. It was in 1869, when he first collected his poems 
under his own name, that Snoilsky took rank among 
the most eminent contemjiorary jioets. His Sonnets in 
1871 increased his reputation. Then, for many years, 
Snoilsky seemed to have entirely abandoned the art of 
|K)etry, and to have devoted himself to the work of the 
Foreign Office and to the study of numismatics. In 1876, 
however, he published a translation of the Ballads of 
Goethe. In 1879 Snoilsky’s life underwent a violent 
crisis, which was the subject of infinite gossip in Sweden. 
He liad risen to the highest distinctions in official life; 
he had in 1876 been ap}:>oint6d keeper of the records, 
and ho had succeeded Bishop Gcnberg as one of the 
eighteen of the Swedish Academy. Ho resigned all his 
jiosts, and left Sweden abruptly in company with the 
Biironess Ruuth-Piper, whom he married in 1880. In his 
exile. Count Snoilsky turned again to iK)etry, and sent 
home in 1881 a volume of New Poems, Savtmarola 
followed in 1883, and The White Lady in 1885. This 
IKsriod of activity also came to an end with the publication 
of a collection of Poems in 1887, and during later years 
Count Snoilsky contributed little to current literature. 
Since 1891 he has been princiiml librarian of the Iloyal 
Library in Stockholm. His influence, however, continues 
to be great ; his verses are read with eagerness by the old 


and the young alike. He has always sung of joy and 
liberty and b^uty, of the greenness of spring and the 
glory of the morning, and in his lyrics, more than in 
most modem verse, the ecstasy of youth finds its due ex- 
pression. He is remarkable, also, for the extreme delicacy 
and melodiousness of his verse-forms, for he is essentially 
and almost exclusively a lyrical poet. 

Snowdon (Welsh, Eryri)^ a mountain in North 
Wales. It is built up of slates, ^ts, and porphyries 
belonging to the Cambrian and Silurian systems, and 
consists of five ribs, meeting together at the summit 
(Y Wyddfa), 3560 feet above sea-level, and embracing 
TOtween them steeply scarped depressions or vast pre- 
cipitous hollows, of which the best known are Cwm-Glas 
on the north and Cwm-y-Llan on the south. Snowdon 
lies far below the snow-line, and is indeed, as a rule, 
quite free from snow between April and October. The 
mountain is encircled by a cluster of similar peaks, 1500 
to 500 feet lower in altitude. Between it and them there 
is, however, a girdle of glens or passes, which present 
much wild and striking scenery. Of these the most 
notable is the Pass of Llanberis, which skirts the north- 
east foot of Snowdon, and is steep and narrow, being shut 
in on both sidcA by bare mountain slopes. It disputes 
with the Pass of Aberglaslyn, which proceeds due south 
from Beddgcllcrt, at the south foot of Snowdon, the 
supremacy as the wildest pass in this part of Wales. The 
two passes are connected by the Nant-Qwynant defile, 
which skirts the south-east foot of the mountain. Along 
the south-west foot runs the glen of Nant-Colwyn, which 
is continued to (Carnarvon, 12 miles north-west from 
Beddgcllcrt. The summit of Snowdon is frequently 
shrouded in mist, of which good imaginative use is madii 
in Mr Watts-Dunton^s novel of Ay twin, Since 1897 it 
has been ascended by a rack-and-pinion railw^ay, 4f miles 
long, w'hich starts at IJanberis, at the north-west foot of 
the mountain, and terminates at the hotel which crowns 
the top. One of the charms of Snowdon is its lakes, of 
which there are two at Llanberis ; one on the east side, 
filling the bottom of the hollow between the Crib-gwOi 
and Lliwedd ridges; a couple in the Nant-Gwynant 
defile ; and another at the w^estern foot of the mountain. 
Close to Llanberis the primitive beauties of the scenery 
arc sadly impaired by the extensive slate quarries of 
pinorwic, which employ some 2000 men. This region 
is naturally the resort of crowds of holiday-makers dur- 
ing the warmer months of summer. The most popular 
centres within the district itself are Llanberis, Beddgellert, 
Pen-y-Gwryd, and, a little farther away, Capel-Curig — the 
last tw'o on the cast side of the mountain; while con- 
venient centres outside the immediate district are Car- 
narvon, Bangor, Bettws-y-Coed, and even Llandudno. 
The minor attractions of the region embrace Dolbadarn 
Castle, which figured in the Anglo-Welsh wars of the 
13th and early 15th centuries, and the falls of Ceunant 
MawT, both near Llanberis ; and the church and the re- 
puted tomb of Llewelyn's famous hound at Beddgellert. 


SOCIALISM. 


F ob the purposes of modem discussion. Socialism may 
be described as that policy which aims at a more 
equal distribution and, in subordination thereto, a better 
production of wealth by means of the direct action of the 
central authority. It is thus distinguished (a) from the 
I)olicy of laimzfairty or least-possible interference with 
the competition of private persons or groups of persons 


among themselves, and (b) from the policy of *B^lation, 
where the central autiiority deliberately watches and 
controls the action of industrial competitors, but 
avoids direct initiative in production and direct Yemeni 
attempts to level inequalities of wealth. The 
leading idea of the Socialist is to convert into 
a general benefit what is now the private gain of one or a 
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few. He shares this idea with such reformers as the 
Anarchist, the Positivist, and the Co-operator ; but, unlike 
them, to secure his end he would employ the compulsory 
powers of the State or the municipality. Where the public 
direction or diversion of industry is mainly for the Ixmefit 
of a few, as in the protective system of some countries, 
this is hardly Socialism. It employs the same machinery, 
the compuliwry powers of the central authority; and it 
secures a revenue which may or may not be for the general 
benefit; but so far as the “protection” is successful, the 
main result is the private gain of a few, whereas Socialism 
would secure the main benefit for society as a whole. 
Communism has the same aim as Socialism and the terms 
are often used convertibly. But the (yV)mmunist need 
not be a Socialist or the Socialist a Communist. The 
Socialists of the beginning of the 20th century rarely 
demand that all wealth shall l^ held in common, but 
only that the large workshoi)s, and the laud, and the 
materials and means of production on a large scale, shall 
be owned by the State or munici])ality. 

The Socialism of this period has in f«act a <iuality of its 
own. It is founded on a more or less clearly understood 
economic theory, and therefore is fre(j[uontly described as 
Economic or Scientific Socialism. It may l )0 true that in 
the first instances men become Socialists not from logic but 
from observation of suffering and from sympathy with the 
sufferers. But the Sc^cialism of our own time, without 
disowning sentiniiint, is better aware than its ])rodecessors 
of the need of facts and arguments for the persuasion of 
the public. It is significant, in this connexion, that, while 
all over the civilized world there is evidence that the 
vohitne of suffering has since the ^soventics grown 
somewhat less, the influence of Socialism has grown 
somewhat more. Nowhere is this more true than in 
(lerinany, the birthplace and stronghold of the now 
doctrines. 

The earlier history of Socialism in Oermany has Ix^en 
already given with sulUeient fulness {Ency, Brit, 0th 
^ edition, voL xxii., Sociat.tsm) ; aiid the briefest 
y* refereiico to the chief common doctrine,s of the 
school may be made Iwjre. From ilie study of Jlegtd, 
both Marx and Lassallo had Injen impressed with i\w 
idea of involution ; they had learned that tlie world of 
men, like the world of things, was in constant ])rocess of 
develoi)ineiit ; but, unlike Hegel, they conceived the evolu- 
tion as purely materialistic; the ])rogress of civilization 
was effected by a struggle between classes in society for 
material wealth and well-being. Feudalism, itself the 
result of such a struggle, had given place to the rule of 
the middle classes {fjouryeoisie), and the struggle is now 
between the privileged ca]»italists and tlie disinherited 
working men. At f)rosent those who do not possess capital 
are so placed that they must work for 8U(*,h w'agos as will 
keep thorn alive, and the gains from inveiitiun and in- 
dustrial economies fall to the employers and the capitalists 
generally. Because of the helplessness of the labourer, 
ho is forced (a) to woi*k at his cost price (or the bare 
necessaries of civilized life), but (A) to produce much more 
than his cost, the sur]>his going to his employer. This is 
what Lassalle called the Brazen Law (ff Wages, founded 
on Ricardo’s supposed doctrine that the value of an article 
produced under conditions of com|)etition is determined 
by its cost in labour, and tliat the w'ages of labour tend 
to equal the labourer’s subsistence. Without labour, capital 
cannot utilize its advantages, and the tendi'iicy of the 
labouring po|julation to increase beyond the means of 
their constant cmjdoymont is a frequent l)enefit to the 
capitalists in tlio periodic expansions of investment and 
enterprise arising in res^wnse to new inventions and new 
discoveries. Large biusinosses swallow up small ; not only 
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inde|)endent artisans and the workers in domestic industries^ 
but small capitalists, who cannot afford the economies and 
low prices of their larger rivals, are disap^Hiaring. But 
the growth of the proletariate, together with the concentra- 
tion of all business in fewer hands, will accomjdish the 
downfall of the present system of industry. The proleta- 
riate will realize their own strength ; and the means and 
materials of production will be concentrated one degree 
more, namely, in the hands of the commonwealth for the 
good of all. This revolution, like that which overturned 
feudalism, is simply the next stage in an evolution that 
will hap[)cn without human will, fatally and necessarily, 
in virtue of the conditions under which wealth is j^rodiiced 
and shared in our times. 

Such was in substance the view of all the leading 
German Socialists of the last half of the 19th century. 
Rodbertus alone practised as well as preached the belief 
that “ the social question was a imrely economic question,” 
and confined himself to his study : but even he was not 
content with a mere statement of the fact of evolution — 
he advanced, like the rest, a claim of right on behalf of 
working men. The others went fiiilher. They made “ the 
social question ” a question of politics. Marx and lingels 
from the days of the French Revolution of 1848 had 
ap|)ealed to the “ proletariate of all countries ” to unitt^ to 
hasten the tlay of their emancipation. Marx founded tlic 
International Association of Working Mon in the year 
of Lassalle’s death (1864). TjassaJle’s Socialism was meant 
for Germany first. Ho had planned a centralized organiza- 
tion of workmen led by a di(‘tator. He had called on the 
Government to estiiblish from the funds of the State 
co-operative assom’ations such as Sehultze-Deiitzscli had 
hoped to ]>larit by “self-help.” Lassallo s Soeialisin was 
rather national than international. But before tin*, e-omnum 
<lauger of |M.)lice ]>rosccation Ins followers united with 
the followers of Marx at tlio Congress of Gotlia in 1875. 
Tlie name Soiual Democrats crept into uso about 1869, 
wlien the followers of Alarx founded, at a Congress at 
Eisenach, “tlio Social DeinocTatic Working Mim’s Party.” 
The party began to be a i)Owiw in Germany about, liic yinir 
1875. It is a ]M)wer iiow^ ; but the <loctrirics and jjojicy 
of the ])arty have undergone some change. 

The last (piarter of the 19th century witnessed (1) 
the rejircssive laws of 1878, (2) the re])eal of them in 
1890, (3) the three Acts of Iri.sui*anc(;, and, aliovo all, (4) 
tho progress of German industry and wealth. After the 
occurrence of two attem]>ts (in 1877) on the life of tlie 
aged Emperor William, Bismarck’s GuM'inmeni, alrcaiiy 
alarmed by the increased number of votes gix’eri to Socialist 
candidates for tlic Reichstag, jiroiuireil tht^ passing in 
Octolior 1878 of the “ Exceptional Powers Act ” (Auanatum- 
Gi'xetz). Tlie legislation of 1878 resembled in its purpose 
and effects tlie Six Acts of 1819 in England. Combined 
action in Germany became almost impossible, and for 
organs of the press the Social T)emocrats liad recourse to 
Zurich. Licbknechi and Bebel could still rai.se their voice 
for them in l^arliamciit, for Bismarck’s attempts to deprive 
members of the Reichstag of their imm an Ries was foiled 
(March 1879). But the agitation as a whole was driven 
underground ; and it speaks well for the steady pationci; 
and self-control of the German ]teo]»le that no wbiesjjread 
excesses followed. The d(?(daration of t)ii‘ Social Dcnio- 
cratie Congress at. Wyden, Switzerland, in 1880, that their 
aims should be furthered “ by every iiicaiis ” instead of, 
as formerly, “by every lawfful means,” was a natural 
rejoinder to the law that deprived them ol tlic Jawdul 
moans; and it seems to have had no evil coiiscij nonces. 
After tw'clvc years, repression w’as so far relaxed that 
(in 1881) workmen’s trale unions wcri^ allowed to 
recover legal standing. In 1890 tlie Reiclistag refused to- 

s. vrii.- 84 
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Tenew for a fifth period the obnoxious law of 1878 ; imd 
finally, in 1899, the Reichstag rejjealed the law forbid^ng 
amalgamation of workmen’s trade unions and sp^ially 
aimed at the new socialistic unions, the natural allies of 
ihe Social Democrats. It might thus seem that the party 
was never so powerful as at the opening of the 20th 
<;entury. Since 1890 the vexatious prosecutions and 
condemnations for Use tjuijesti have done the cause more 
^ood than harm. In 1878 the Socialists polled 437,438 
votes for the lleichstag^ in 1881, 311,961 j in 1884, 
7)49,990; in 1887, 774,128; in 1890, 1,427,000; in 
1894, 1,800,000; in 1898, 2,120,000; and the number 
•of their reprosentotives increased from 12 in 1877, 37 in 
1890, 46 in 1894, to 56 in 1898. 

This increase of Socialism in Germany is the more 
remarkable because of the remedial measures, intended 
■to forestall Socialism, that had been passed in the interval 
between 1878 and 1890. Bismarck, as he himself allowed 
in the debates of 1878 (6th September), had known and 
iulmired Lassalle, and he liad none of the scruples of 
abstract theorists against the intervention of the State. 
Accordingly, he planned the series of measures for the 
insurance of workmen against sickness, accidents, and 
old age, which became law, in 1883, 1884, and 1891 
respectively. The Socialists at first sneered at these 
measures, and then accepted them. Tliey not very un- 
reasonably regarded the Government as their convert. 
They could also ])oint to at least two other unwilling 
witnesses — the (Christian Socialists and the Socialists 
of the (yhair (Kathedersodali»feii), 

In Protestant jmrts of Germany the Socialists as a 
jule were Social Jlemocrats. In the Catholic parts the 
following of the Social Democrats was more scanty ; but 
Socialist sentiment and doctrine were represented as early 
as 1863 and 1864 by Dr Dcillinger and Bishop Ketteler, 
followed by Canon Moufang. Ketteler, who had been 
under the influon(!e of Lassalle, thought of inducing the 
Church to make jiroductive associations her special care. 
Moufang would dci»end more on the State than on the 
Church. All were awake to the evils of the workmen’s 
jMjsition as dcscril)ed by the Socialists of the ordinary 
ty[)c, and they were anxious that the Catholic Church 
should not leave the work of curing those evils to be 
ilonc without her 8ym])athy and aid. Ketteler died in 
1877 ; and the Poihj’s Encyclical of 28th December 1878 
bore no trace of his inttuence, mixing up as it did Socialists, 
Nihilists, and Communists in one common condemnation. 
The Encyclical De conditione o]yificu.m of 1891 showed 
that the views of the Catholic Socialists had penetrated 
to headcpiarters ; but the Encyclical on Christian Demo- 
rraey (January 1901) betrayed no sympathy with them. 
The Protestant Church in Germany has l)een hampered 
by fear of offending the Government. But it contains a 
vigorous, if tiny, body of Christian Socialists, lludolf 
Todt, a country pastor, w^as the proj^het of their move- 
ment ; his book on Radical German Socialimn and 
Christian Society , written in 1878, led Dr Stocker, the 
Court chaplain, to found an organization for “Social 
lieform on Christian J’rinciplas.” This w'as denounced 
rather unfairly by politicians of all ranks, Socialist and 
otherwise, as an organized hypocrisy. For whatever 
reason, its influence was shortlived, and its successor, 
the Social Monarchical Union (1890), shared in the un- 
jojuilarity of Stocker, its founder. Even the Socialists 
of the Chair, middle-class Protestants as they often were, 
would have nothing to say to it, but preferred to go a 
way of their owm. 

There had existed in Gennany since 1858 a league 
of economists and statesmen called the “Economic Con- 
gress ” ( Volkswirthschaftlicher Conyress)^ bearing a general 


resemblance to the Cobden Club, though its chief object 
was to bring about free trade among German states in 
particular. After the Empire, its work seemed finished; 
and some statesmen and economists formed a new society, 
the “Union for a Policy of Social Reform” (Verein fiir 
SocicUpolitik), Professors SchmoUer, Koscher, Hildebrand, 
Wagner, Brentano, the statistician Engel, and others met 
at Halle in June 1872, and a meeting of their supporters 
was held at Eisenach in October of that year. These 
academic Socialists, or Socialists of the Chair, agreed with 
the ordinary Socialists in recognizing the existence of the 
“social question,” the problem of how to make the 
labourer’s bad condition toter. The orthodox economists 
saw no problem there for legislation ; competition was sup- 
posed to solve its own problems. But, while the ordinary 
Socialists looked for Social Bevolution, the academic 
Socialists were content to strive after Social Reform 
on the basis of the existing system of private property 
and rights. This social reform, however, was to be 
actively furthered by the State, without regard to the 
scruples of the Manchester School. The State was re- 
garded as a “great moral institution for the education 
of the race.” Bismarck is said to have declared in 1875 
that if he only had time ho, too, would> join the union. It 
was, in fact, a union of moderate State Socialists, Socialists 
who nJied on the State, and the State as it then was, 
for social reform. The Government Insurance Acts ow^ed 
not a little to the labours of these men, who gave their 
services freely for the necessary preliminary investigations. 
The union, as a rule, met once in two years at some 
German towu. 

The German people have been prejjared for State 
Socialism by the efficiency of the German bureaucratic 
Government, made so manifest in the wars of 1866 
and 1870. If the insurance laws are successfully carried 
out, the confidoiKie of the people in the Government, 
and in the State as it is, may be so strongly confirmed 
as to put any idea of a complete revolution out of their 
thoughts. It can hardly be said tliat this idea is absent 
now ; but the attitude of the Social Democratic party is 
at least less uncompromising than it was in the beginning. 
Since they regained their liberty in 1890, they have been 
well kept in hand by their leaders. Their journal, 
VorwdrlSy is conducted with remarkable ability. Their 
agibition has been as peaceful as that of trade unionists 
or co-oixjrators in England. They have ceased to de- 
nounce the Churches. They have tried to gain converts 
and sympathizers by showing themselves ready to take up 
the cause of any sjiecially distressed class of workers, and 
press their special claims on the State. From a necessary 
evil or mere stop-gap, the present State has become to 
them gradually, and perhaps unconsciously, their own State. 
The Anarchists had been disowned and ex])elled as early 
as 1880. The Socialists who demanded return to the 
old uncomj)romiaing tactics, wei’e cast out at Erfurt in 
1891, and exist as “ Indcjiendont ” Socialists. The con- 
troversies between the advocates and the opponents of 
Socialism still go on in learned circles, and produce a 
I)rodigiou8 quantity of literature year by year; but the 
Social Democracy, which Schfiffle the academic Socialist 
regarded in 1885 as “without prospects,” would deserve 
less severe treatment now than it received from him then. 
Though the programme adopted at Gotha in 1875 stands 
almost unaltered, the parts due to Lassalle have fallen 
into the background. For many years Marx has been 
the chief economic authority of the party. Marx died 
in 1883, but remained an oracle till 1894 when (just before 
his own death in 1895) Engels published the last volume 
of his friend’s book on “ Capital” This volume was ex- 
pected to solve certain serious logical difficulties in the 
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system ; and instead of this it caused a feeling of disappoint- 
ment, which can be traced even in the Nev/e the 
literary and scientific organ of the party, as the VorwdrU is 
^e iK)p!Uar. Many, like Bebel and Kautsky, keep up the 
•did adoration of Marx ; but the younger, like Bernstein, 
have rightly felt that to give up Marx is not to give 
up Socialism, any more than to give up Genesis is to 
^ive up theology. Bernstein has openly proiiosed in 
Congress that the old doctrines and policy of the (tarty, 
involving as they do despair of Reform and insistence 
on Revolution, shall now be dropftod. Though he has 
not yet carried his point, his op(>onents have not suc- 
ceeded in expelling him from the party. The death 
of Liebknecht (August 1900) removed not only an almost 
heroic figure from the ranks of the (Social Democrats, but 
an old-fashioned Socialist who was a serious obstacle to 
any change of front. Yet Liebknecht himself, though he 
once thundered against the Bavarian von Vollmar for pro- 
posing a truce (1891), had latterly been drifting in this 
very direction. It was impossible for a man of his 
practical wisdom to close his eyes to what the State had 
done for the German workman. It was also impossible to 
ignore the great jirogress that Germany liad made in 
wealth and industry since the creation of the Empire in 
1871. Germany has been fast becoming a manufacturing 
instead of a merely agricultiiral country ; and, though the 
rise of large manufacturing towns in the Rhine valley and 
elsewhere has multiplied Socialists, whose numbers aic 
chiefly recruited from the towns, it has added to the 
income of the ordinary German workman. He is farther 
from poverty and distress than ho was a generation ago ; 
and his Socialism is an endeavour after a larger life, not, 
as formerly, a more struggle against starvation. It is 
likely, therefore, to have less aii<l less of mere blindness 
and violence in it. 

The condition and prosi^octs of the working man in 
Germany are fast becoming those that liave ])ro vailed 
in England since the repeal of the Corn Laws in 184G, 
They fall far short of porfec,tion, but also of ho|)elessness. 
The German Corn Laws must i)ass away like the English, 
and for the same reasons. In 1902 the Social Democrats 
threw their weight on the side of reiKjal. 

England, which sheltered Marx and Engels, has never 
itself been a soil very favourable to Socialism ; but in the 
last (piarter of the 19th <!entiiry, in the poorer 
BHtala. districts of our large towns, the Secularism of, 
say, 187t^, has been supplanted by Socialism. 
Certainly among all classes there arc more Socialists 
in England now than formerly ; and it is more easy to say 
when than why the change has occurred. In 1879 Mill’s 
essays on Socialism were j)ubli8hed. The writings of 
Henry George (1880) and his lecturing tour (1881-82) 
in Groat Britain revived interest in the claim for the 
nationalizing of the land, a form of Socialism endemic in 
England for more tlian a hundred years. It had been 
taught by Thomas Sjjonce (1775), James Mill (1821), Dove 
(1850), Herl)ert Spencer (1851), and A. R. Wallace (1882). 
The Irish Land League included advocates of it; but 
Gladstone’s Laud Act of 1881, though it was an interfer- 
ence with private bargaining and in many \vays approached 
Socialism, settled the main question of ownership entirely 
in an individualistic sense. The Engli.sli Land Restoration 
League makes way very slowdy. Socialists pointed out 
that George’s single tax on rents was illogical ; ho would 
take away all the surplus value secured by the landlord, 
but would leave all the surplus value secured by the 
employer and cai)italist. The more logical Socialists had 
formed, in 1880, the Democratic (called afterwards, in 
1883, the Social Democratic) Federation, of which the two 
principal leaders were William Morris, “poet and pajier- 
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hanger,” and H. M. Hyndman, journalist and stockbroker. 
Its weekly organ, Justi-ce, is still published. In 1884 
William Morris seceded, and with Aveling (son-in-law of 
Marx) and Mr Belfoit Bax established the Socialist Letiguc, 
with its organ, T/ie Commontmil, Morris abandoned the 
League in 1890, though he held to the end, if somewhat 
vaguely, his belief in Socialism. Bellamy’s book. Looking 
Backward (1888), made some impression in England; and 
a greater was produced by Merrie England^ written in 1894 
by Thomas Blatchford, editor of a Socialist newBpa{)er, 
the Clarion. But there was still no sign of a strong partjf 
such as we have fouml in Germany. Socialists in England 
have been forced to adopt the ordinary English methods for 
the redress of grievances, finding their best op])ortunities, 
very naturally, in times of a general depression in trade (as 
in 1887). Nevertheless a change has come over the spirit 
of politics in England, in the direction they desire, though 
hardly through any efibrts of theirs. It is the change 
deplored by Herl)crt SiKJncer 'in his Man v&rsu» the 
State (1885), though it is neither sudden nor wonderful, 
but, in the light of events, inevitable. The j)eriod had 
passed when extension of the suffrage and free trade, and, 
generally, the removal of obstacles, could bo considered 
panaceas. There was now a general feeling, seldom ex- 
]>re8sed in formulas, that there should bo secured to all 
citizens th(j conditions under which a civilized life was 
possible. Hence there was a demand for greater stringency 
of Factory Acts and their administration. Increased 
attention was ])aid to elementary education and sanitary 
requirements. Jt is significant that the inovcment in 
favour of the better housing of the poor bt^gan in a sj^eoch 
of John Bright, an individualist of the old schotd (Glasgow, 
1884). Sir William Harcourt said (1888), “ Wo are all 
Socialists now,” when he really meant tluit wo wore all 
social reformers, who would use the help of Parliament 
without scruple. The English ]X)Oplc have neither set 
themselves against Socialism nor ])ronounced in its favour. 
Except in the solitary case of free trade in foreign imports, 
they are liidilTerent to general principle.s, aiul ]>ri<hi them- 
selves on judging each (!ase on its merits, as if no general 
principle affected the merits. 

The English |H>or law is frankly socialistic ; but the 
amount of its Socialism varies according to the administra- 
th)n of it ill the several localities. In this matter the 
English have all been Socialists since the Act of Elizalicth, 
and have not gone either backw'ards or forw^ards on (nirely 
logical grounds. Of recent years the State has taktm more 
care than formerly to ])reserve common hinds. No geneiid 
Hcrujiles have yireventeci interference with individual fi’eedom 
in the matter c>f education (1870), vaccination, thv, lal>our 
of (diildren and young persons in factories and w'orksliops, 
the regulation of railways, the compensation of workmen 
for injurie.s (1897), to say nothing of sanitary re(|uiremonts. 
JJttle of all this is socialistic in the stri<*test sense of the 
word. The wwkmen’s comj>ensation is not out of ])nblic 
funds. Where education is “ free,” or grants are made 
“ in aid of rates,” or the income tax and death duties are 
progressive, there is, perliayis, such an inroful on the 
revenue of one class for a real or supyxised general l)onefit 
os would justify the lerin. But regulation, not initiative, 
is still the yirevailing feature of the j)roceedingH of the State 
in Great Britain. Tlie railways are still in jn’ivato hands. 
The Post Office, the telegraydis, the Post Offici; Savingi 
Banks, are a group by themselve.s, and the first, at least, 
existed before* there was any thought of Socialism. 

The lesser central authoritie^s have l»een much more in- 
clined to conduct business for themselves. The HUi>ply of 
gas, water, and (more recently) electric light, tliej mainten- 
ance of docks and tramways, the acquisition not only of 
parks but of house property — all these symyitems of 
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municipal Socialism, some of them a generation or more old, 
have increased and multiplied in recent years, a.nd perhaps 
most conspicuously in towns (like Glasgow, Birmingham, 
Bristol, Manchester, Livei^ol, Leeds, Bradford, Hudders- 
field) where political Socialism has feeblest hold.^ The 
imssing of the Local Government Acts (1888, 1894), and 
tlie new interest aroused in municipal i)olitica, throughout 
London in jiarticular, by the establishment of its County 
Council and Borough Councils, may seem to have provided 
ready tools for municipal Socialism. But the actual 
achievements of London have certainly not surpassed those 
of the provincial cities, except in greatness of scale. It is 
the demand jjersistontly made for permission to tax 
ground>rcnts and “unearned increment” that points to 
State Sotualisra, for such permission must sooner or later 
lead to State taxes of the kind described. 

Public men and journalists deplore or defend the exten- 
sion of municipal trading; meanwhile the trading goes 
quietly on, with the connivance of the classes most likely 
to suffer from a really socialistic or levelling policy. It 
may be that the middle classes have learned from Ruskin 
an(l Tolstoy some sympathy for the aims of Socialism ; and 
a few of them have become avowed converts. Anarchist 
(polonies have bocui founded at Piirleigh, Essex (1897), and 
at Sheeps(;oml)e, Gloucester, on the principles of Tolstoy. 
A band of Christian Socialists has gathered together, and 
nows of foreign agitations (as of Bellamy and Henry 
(Jeorge) and colonial experiments lias not been without 
interest ; but the strongest movements in England are still 
such as Lassallo ridiculed as “self-help.” English public 
opinion was sciqitical wlicn tlie Trades Union Congressas 
declared themselves powcrlc.ss to establish an eight hours^ 
working day without the help of the 8tate (c.//., Congresses 
of 1891, 1892). Ilesolutions in favour of the nationalizing 
of the land and of the other means of jirodnction have been 
passed at most of the meetings since 1888, first on the 
ground that only by those means could the unemployed be 
effectually helped, afterwards for more general reasons. 
The ])rogrammo proj)osed on such occasions is always 
lK)ldtir than th(i ] m ) 1 icy eventually adopte< 1. Mr .T ohn Bums, 
for example, said at (Cardiff in 1895 : “The Eight Hours 
Bill, the Miners’ Eight Hours Bill, the Railway Hours 
Act (whicdi liad given cni])loyment to 10,000 men), higher 
wages and eight hours for Government workmen — all 
these things were in the direction of helping the mi- 
employed. ... He had endeavoured 1o get the imme- 
diately jiossible, an<i in doing so he helicved he was bring- 
ing about the social revolution.” 

The agitation on liehalf of the unemployed hatl led to 
disturbances in London in February 188G and Noveralwr 
1887. With the return of brisk trade the ])roblem de- 
j»arted for the time. Depression is ahvays the Socialists’ 
best opportunity. They can hoi»e to inqiress their views on 
the unomployed masses, and profit by the fear of the trade 
unionists that the competition of the unemployed will 
endanger the position of the trades societies. In the last 
(piarter of the 1 9th century a new unionism grcAv up. It is 
less aristocratic than the old, aiming at the inclusion of the 
comjiaratively unskilled labourers (as the duck laliourers, 
'formed into a union in London in 1889) ; and it seeks the 
federation of all trades societies, with a view t-o joint action. 
Moreover, within tlie separate unions the old government 


* The subject of immicipal owncrshiji ihmI nne,iieipal enterprise Ims 
come more liiui more to the front in England in late years. Curiously 
enough, ill the United States the oj)posito tendency was shown, the 
experience of a precctling generation having caused a rt*action. Refer- 
ence should be made Sir Henry Fowler's pajKjr on **Muniei])nl 
Finance, ” {Jmrnal of Sta^tkai vol. Ixiii., 1000), and to the 

remarkable series of in Thf. Times on Municipal Socialisni," 

which appeared during the autumn of 1002. 


by mass meetings of all the members has given place 
to a government by representatives, and administration 
by permanent paid officials. This seems to lead not to 
democracy, but to bureaucracy; but it serves as some 
prejiaration for the Democratic Socialism held out by some 
of the leaders as the ideal. A better prejiaration, because 
in the way of actual business, is given by the co-operative 
societies, whose members are nearly as numerous as those 
of the trades societies, and more especially by the co- 
Iiartnerships of Leicester and Northampton, &c. But 
these last are a very small body; and even the trade 
unions had in 1898 only about 1,644,000 members, or 
about one-eighth of the estimated number of the wwking 
classes. A decision of tlio highest Court (in the case of the 
Taff Vale Railway Co. v. The Amalgamated Society of 
Railway Servants, 1901) gave to the trade unions, in 
place of the privileges of a club, the liability of a corpora- 
tion to bo sued as a whole. The financial dangers of this 
position are fully understood by trade unionists. The 
ultimate results cannot be foreseen. The immediate effect 
is to drive the men into more earnest political action. 

Attempts had been made to influence politics directly 
by means of an Inde|)endcnt Labour Party (founded at 
Bradford in January 1893 by Mr Kcir Ilardie), which bound 
itself to sujiport only candidates of sound socialistic views. 
This was a sectional eftbri, which, except in municipal 
politics, had s(‘,ant succicss. In municipal politics, again, 
es|»ccially iii London, the Fabian Society, founded in 1884 
by a grou]) of young litemry men, had exercised some 
influence; but, if w'o compare the “Fabian Essays” of 
1889 with the later utterances of their wTiters, it becomes 
clear that these Socialists have become for the most 
part hearty Radical jioliticians, energetic in municipal 
>vork beyond their fellows, but hardly otherwise to be 
distinguished from them. They “ do not suggest that the 
State should monopolize industry, as against jirivate enter- 
prise or individual initiative, further than may be necessary 
to make the livelihood of the people and their access to 
the sources of production completely independent of both ” 
(Fahian Tracts^ No. 70, 1896). The reservation is wide; 
hut fortunately it is added : “ they accejit the conditions 
imjiosed by human nature, and by the national character 
and ixilitical circumstances of the English people.” The 
course of events lias reiionciled Socialism with political 
reform. In Germany itself (at the Congress held at 
Mainz in September 1900), the jiroposal of Bchel, that 
Democrats be allow^ed on occasion to ally themselves with 
ordinary iiolitical parties, was accepted, under (pialiflca- 
tions tliat are likely to disapjicar. 

Marx said that nothing great could be done even in 
Germany for revolution without the aid of .Fnglaiid. 
But he had also said that there must be “ the 
crowdng of the Gallic co(!k.” Frencli passion is 
as indisiiensable as German reason. The enthusiasm for 
revolution is rather latent tlian wanting in France. The 
country jiopulatioii, with their small properties, will not 
favour revolution ; but the working classes in the large 
towns are almost to a man Socialists or Anarchists in 
sentiment They lack only opjiortunity and organization 
to l>e formidable. Something like a general movement 
towards organized Socialism began, on the return of 
some prominent leaders of the Commune of 1871 from 
exile. A Congress was held at Havre in 1880, which, 
under the leadership of Guesde and Feiroul, adoj^ted 
a Social Democratic or “Collectivist” programme. In 
the following years a minority of the party, under 
Broussc and Joffrin, broke away from the main body and 
stood out for municipal Socialism, decentralization, and 
(in 1887) “ self-governing workshops” aided by public 
money. Co-0|X)rative w'orkshops are already hcliied 
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forward in France by public funds, preferences in public 
works, and other privileges, without striking results. The 
BroiMBiates are ali^ called PossibilisteH^ content with such 
Socialism as is immediately practicable. They support, 
for example, agrarian reform on the present basis of 
])rivate property (Marseilles, 1892). After several un- 
successful attempts, the amalgamation of the Collectivists, 
Possibiliats, and Extreme llevolutionaries {Blanquistes) 
was accomplished in 1899. But this l>ody has not the 
cohesion of the German party. Though the Socialists in 
the French Chainl>er ac!t more or less loyally together, 
they are not so directly under the orders of the organiza- 
tion outside. M. Millorand’s acceptance of the ministry 
of commerce caused some misgivings among his fellow 
Socialists (Congress at Paris, September 1900). The Rewce 
Boeialist^, founded by Malon in 1 89.'5, has not the same 
standing as the German Vonvartn. The wayward guerilla 
warfare of the Fromth Socialists is a contrast to the 
disciplined strategy of the Germans, i^Kjrhaps because 
|)olitical liberty is greater in France. The intervention 
of the French Socialists at Carmaux (Toulouse) in the 
dispute between the Glass Company and the workers was 
ill-managed (August tt) October 1892), and we may 
contrfust with it the part taken by Socialist loaders in 
stopping riots in Berlin (February 1892). 

Tn France the State has been always more ready than 
in England to interfere with tlie course of comiKjtitivc 
trade, and to take the initiative on itself. Besides having 
control of the Bank of France, it owns most of tJie 
railways, administering them with tolerable success, ft 
controls secondary as well as [simary education. After 
the disturbances at Carmaiix, it [)roposed to take over the 
mines. Then*, is still no general iKjor law; and old age 
jHinsious are not yet fully organized, though they are on 
the way, and workmen’s com])ensation lias already come 
(1888). State Soijialism would probably have gone farther 
if the French burijamu’acy had not proved less eliicient than 
the German. ThoriJ is little academic Socialism. The 
bulk of French economists stand somewhat stillly by the 
■ecenoinii^ policy of J. B. Say ; but men like Lavt*,l(»ye 
(who died in 1892), Gido among the younger economists, 
and the School of Le Play, at least acknowledged the 
existence of a “social <|ucstioii.” There are also literary 
men of economic training (like Naquot) who advocate mild 
forms of Socialism. But the “ Gallic cock ” is not likely 
to crow at the bidding of Germany. 

German Soc/ial Democracy found easier access to 
Belgium and Holland, and these countries have been a 
Belgium, bxvourite meeting-place for Congresses of all 
Bollaad! denominations of Socialists. Crowded maiiu- 
Swlteer- facturing Belgium had in 1876 two socialistic 
parties — the Flemish, led by Di de Pae|je, an 
ardent disciple of Marx, and the Brabantine or Walloon. 
They united in 1879, and heli)ed the Liberals in 1893 to 
procure a much wider sufTrage. The flourishing co-ojiera- 
tivo societies, the Vooruit in Ghent, and the Mai son du 
Peuple of the Brussels bakers, are tlic work of their 
members. The Belgian I'rofossor Colins has l)een an 
eloquent advocate of the nationalizing of the land. 
Belgium adopted Old Ago Pensions for the Poor in 1900. 

In Holland, which is still an agricultural and {lastoral 
country, Socialism has not a strong foothold, though the 
Socialist leader Nieuwonhuis succeeded (1889) in bring- 
ing his i>arty into line with German Social Democracy. 
The Dutch are active social reformers. They have had a 
Factory Act since 1889, and they passed an Act for 
Insurance of Workmen against Accidents in 1900. 
Reform is preferred to revolution. 

Switzerland, for generations a refuge of exiles, usually 
shows them hospitality without sharing their views. 


The Confederation has not gone so far as comp\ilsory 
insurance against sickness and accident (reje(;ted on 
Referendum, May 1900), but it has a legal working day 
(of 11 hours). There is most Socialism in the German 
cantons. Scandinavia stands apart by its situation. In 
Denmark, esjjecially in Cojxsnhagen, German Socialism 
has had some iniluciice. The trade unions are largely 
socialistic, and some converts have been made among 
the farm labourers. Denmark, in turn, has influenced 
Norway and Sw'eden, the latter with greater success than 
the former. But in neither is Social Democracy a ixjlitical 
power. 

Where, tluui, are we to look for the spread of the Social 
Democratic gos|>el 1 In Austria it has taken root among 
the German i)ot)ulation, (piietly and in face of severe 
measures of rej)ressioii. In the Reichsiath of 1897 the 
party secured 12 out of 353 elected members. But if it 
had conquered all Gorman Austria, there would still be 
Hungary and Bohemia to overcome ; and i»olitical disunion 
tells against it. 

if it is true tliat where there is ])()verty there will be 
Sociali.sin, no (*.oiiutry should Ik^ more socialistic than Italy, 
whicli law been di^scribed as “ all proletariate.” 

But Ibt^ very wretchedness anil ignorance of 
the masses, both on the land and in tlie cities, fitted 
them better for Anarchism than Socialism. Since 1882 
there has l)Oon a Social Democratic organization, wliich 
has gradually diiuvn into itself the j)ruviously existing 
socialistic bodies. It wjis founded })y Andrea C(»sta, and 
its most notable men now are i)erhaps Turati and De 
Amicis. Tn sj)ito of the Governnient and ilie Anarchists, 
it has fought a good fight for tlie extension of the sufTrage. 
In 1895 it returned 15 members to tlic Ttalian Parlia- 
ment. Milan has been the real capital of the movement. 
Laveleyo had the curious idea that the pr()S]>ectH of revolu- 
tion wore liopeless in Italy bei'auso malaria made Home 
uninhabitable every summer. But Social Democracy, in 
its native ^’ountry, does not stand or fall with Deri in. The 

truth seems ti> be that Italy, especially southern Italy, 
must go farther in industrial and ])olitical development, 
before it is ripe for tlui reception of the ni'.w ideas, and 
still farther before it outgrows tliem. In too many 
[>arts of Italy the taxes and locfil rates are in no ordinary 
sense a heavy burden, and tlic people revolt from Bheer 
desjiair. At the end of 1893 there xvas a formidable out* 
break in Sicily, really against the tax-gatliercr. The 
socialistic cTulis called Fasci del hivoratori actively aided 
the ])eople ; and though the rising was ]nit d»)wn by 
military force, some lightening of taxation followed, and 
there w'os a general symjiiathy with the rebels. But tlie 
liolicy of the Government has Idccii mainly repressive. It 
tried to sujipress the Socialist Union, and (in 0(*tol)cr 
1894) it [)ut down 271 wwkmcn’s associations as social 
istic. The State Socialism of the Italian Government of 
1902 w\as not of a kind to compensate for this repression. 
The railways, owned by Government and leased to com- 
panies, arc not well administered, and the management of 
the Bank of Romo in 1892 received a damaging exjiosure. 
There are as yet no effective Factory Acts. Professor 
Loria of Padua describes the labour law as “ still ni(*.dia*val.” 
The professors in Italy are in advance of the statesmen 
in enlightenment if not in jiublic s])irit. 

Social Democracy might Ikj cxjiected to find dis(;i]»lcs in 
Spain, as there is discontent in that country both among 
artisans and country labourers. Paradoxical ^ 
tus it may seem, the converts are chiefly country 
labourers, the working men of the eitics (when 
they are not Anarchists) trusting more to their trade 
unions and other forms of self-help. Its weakness in 
the great northern nation, Russia, is duo to entirely 
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different causes. The principal is the strength of its rival, 
Anarchism, though the strength of the Imperial Govern- 
ment MTOuld by itself be enough to drive both of them 
underground. As Germany is the classical ground of 
Social Democracy, Kussia is so of Anarchism ; and in the 
history of revolutionary parties in Bussia the Social 
Democrats have only a subordinate place. The Russian 
Socialists have many of them propounded a view which 
seems hard to reconcile with the “ scientific ” Socialism of 
Marx. They think that Russia might pass straight from 
its mediaeval system of village communities to a system 
of Collectivism, without passing through the stage of 
modern Capitalism. They are unwilling to countenance the 
destruction of the village communities by modem industry. 
Yet Marx had laid it down that progress was necessarily from 
feudalism and a patriarchal system, through Capitalism, to 
Collectivism, Capitalism forming the necessary preparation 
(of materials and methods and men) for its successor. 
When Marx was dirc3ctly challenged by his Russian friends 
(1877), he made the unexpected statement that the course 
of development need not bo in that precise order unless 
the country itself so willed it. However, since 1877 the 
development of industry in Russia has made straight for 
(/apitalism, and there will soon be no temjitation for other 
Socialists to fall into the heresy, such as it was. 

If Scientific Socialism requires for the final revolution 
only the full development of modern industry, enterprise, 
and invention, nowliere should we expect to find it so 
near the goal as in America or the British colonies. Tn 
the latter, it is true, there is little of the Socialism due 
to jioverty ; but there is much that is due (a) to the 
iini^erfect development of a new country, where there is a 
want of the accumulated capital utilized in the mother 
country by companies; and (A) to the greater ])ower of 
the working classes, and the intelligent consciousness of 
that powoi*. 

Australia is the land of deincK^racy, and even of social- 
istic democracy, of a certain kind. There is manhood 
suffrage ; members of Parliament are paid (except in West 
Australia) ; the railways belong to the State ; tlioro is free 
education of the iK)or, when not of all and sundry. In 
South Australia women have the suffrage. In New South 
Wales the State owns the tramways, tlie water-supply, and 
the sewage works, and it gives subsidies to municiiMilities. 
The States of the Commonwealth are ceasing to pay settlers 
for coming to them; but they all (except New South 
Wales) keep up the imperfect Socialism of a protective 
tariff. Crown lands and mines are a chief source of 
revenue and exjionditure. Tn 1897-98 more than one-half 
of the revenue of New South Wales was drawn 
09 n s. and services, more than one-fifth 

from lands, about one-fourth from taxation. In the case 
of lilngland the proportions are (for 1899) about one-sixth 
from works and five-sixths from taxation, the income from 
lands Ixsing negligible (about one-two-hundredth). 

But the young state of New Zealand, with a population 
of 800,000, shut off from Australia by 1200 miles of sea, 
and from the world in general by protective duties, is in 
some resiHMjts more like the “ closed State ” of the Socialist 
philosopher Fichte than any other State in the civilized 
world. Besides owning the railways, its Government is 
the largest land-owner and rent-receiver in the islands, 
possessing two-thirds of the whole acreage, and letting it 
on long leases. It limits the estate that can be held 
by any one individual, and has a riglit of compulsory 
repurchase. In 1893 it purchased the Cheviot property 
of 84,000 acres and divided the land into farms, now sup- 
]K)rting about 900 proiq)erous tenants. The colonies for 
the unemployed, begun by Ballance in 188G, were less 
brilliantly successful ; but about 5000 farmers, holding 20 


to 50 acres on perpetual lease, are the result The policy' 
is that of the nationalizing not of rack rents, but of fixed 
g^und rents. Of the State’s intervention in other direc^ 
tions there is no lack. The working men of New Zealuid 
drew together into strong organizations in the year 1890, 
their “maritime strike” following close on the London 
Dock strike of 1889. Ballance became the head of a 
Labour Party in Parliament, and eventually prime minister 
in January 1891. The result of the pressure of this new 
political party was a progressive income tax and land tax, 
an extension of the taxing powers of municipalities and 
local bodies, local option in regard to liquor (1893), a. 
system of advances to settlers (1894), the adoption of the^ 
principle “ one man one vote,” the admission of women to 
the franchise (1892). The labour laws were extended and 
reformed on English lines as to Truck and Factory regu- 
lations and freedom of combination. A Department of 
Labour was created in 1891, and a scheme of compulsory 
arbitration in industrial disputes was jmssed in 1896. 
In Government works the “ direct employment ” of work- 
men, without a contractor, is the rula In 1898 an Act 
was passed providing old ago pensions of a shilling a day, 
under strict conditions of race, character, and income. 
Besides conducting the usual Post Office Savings Bank, tbe- 
Government, since the crisis of 1894, has had control of 
the Bank of New Zealand; since 1871 it has conducted 
life insurance; it appoints a public trustee, who cares for 
the interests not only of widows and orphans, but of the 
Maoris ; it does most of the conveyancing of land, though, 
as in insurance, without exclusion of private comiMJtitors. 
“The State, without lieing in any way a monoj)olist,”‘ 
says the Hon. W. P. Reeves, “is a large and active 
competitor in many fields of industry.” 

This tentative Socialism, in a colony unusually free from 
foreign elements, proves that a certain kind of Socialism 
is not un-English. It has still, for the most part, to abide 
the test of time. It is acknowledged tlial the railways of 
Australia and New Zealand, though efficiently worked, 
are not remunerative in the sense in which comj^etitivc- 
railways running through similar districts in the United 
States are made to Ikj so. They are often laid down by 
the Governments in advance of the demand for them, to- 
attract settlors for the Crown lands. When allowance is 
made for this motive, the experiment may be said to prove, 
as it has done in very different circumstances in Prussia, 
that Government can manage a railway almost as well as 
a controlled private conqMiny. In regard to the Crow’n 
lands, it is clear that a new colony starts with an advant- 
age that an old country could hardly recover, without un- 
reasonable outlay ; but, given the recovery, the machinery 
of administration might move as smoothly in the old 
country as in the new. But the Pensions and Arbitration 
Acts are unfinished exj)criments. The denser and more 
largely urban character of the English j)opulation, and the 
greater complication of industries, would prevent us from 
too readily drawing conclusions, even from the finished 
experiment; and it is significant that the birth-rate ier 
declining in New Zealand much faster than in England. 
Politically there was centralization when the present state 
replaced the local governments in 1876. But the policy 
most nearly justified by success in the new state is rather 
that of drastic democratic regulation of Capitalism than 
the substitution for it of Collectivism. The Govern- 
ment tenants are allowed to keep nearly as much of the 
unearned increment as tenants elsewhere ; the Maoris in 
the Reserve are allowed to become great landowners. 
No attempt is made to abolish competition in general 
business, but only so to regulate it as to secure healthy 
conditions of labour, and something like equal oppor- 
tunities for the leading' of a decent human life. No fear 
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of Gollectiyism need prevent a nation from trying to 
secure these benefits for its subjects in its own way, even 
if they are the benefits declared by the Collectivists to be 
only obtainable in their way. 

The self-governing British colonies in the Antiixxles 
have thus furnished valuable experiments in the direction 
of State Socialism. The paternal government of 
™ a dependency like India is less instructive, as 
being for the people, not by the people. America is in 
this respect a land of greater promise. Canada has paid 
members of Parliament, free education. Crown forests, 
and a Department of Labour ; but is following England, 
not leading her, in social policy. It is not so across the 
border. Yet though the United States is a world by 
itself, it is entirely English in its attitude to Socialism. 
Like Great Britain, it is not fond of general principles 
of policy. But, unlike Great Britain, it has in its largo 
continent a wide room for extjeriments. Though it sounds 
a paradox, its numerous cxperinionts in Communism 
belong to Individualism ; none arc made by Govern- 
ments, but by groups of individuals already under 
protection of Government. But the opening up of the 
West — Ohio, Indiana, Illinois, Missouri — was assisted 
actively by the Governments, which made grants in aid of 
roads, canals, and railways, and lent capital to settlers, or 
promoted banks for such loans. This eagerness to quicken 
the pace of industrial i)rogross, in the United States as in 
the Australian states, is the mark of an irreflective State 
Socialism, hardly to be ranked with the State Socialism of 
old countries. At j>reseiit the socialistic oxj)erimonts go on 
more slowly ; but they are ncaiiy as various as there are 
states in the Union. Many states have a usury law, as 
once in England, fixing the maximum rate of interest on 
loans. Many states exempt homesteads from seizure for 
debt, an exemption extended in Texas to nearly all the 
customary goods and cliattels of the settler. Wyoming 
and three other states claim control over all water ; Indiana 
controls the use of natural gas; Maine, not to mention 
other states, forbids the sale of intoxicating liquoju 
Those are only a few instances out of many.* The rail- 
ways are not owned by the states, and the legislatures of 
the states are the scene of constant attacks on the railway 
comjianies. Decisions of the Federal C^^ourt in 1876 estab- 
lished the right of a state to a control over undertakings 
of the nature of monopolies. In 1887 the Federal 
Government itself, by the enactment of the Inter-State 
Commerce Law, exercised jniblic control over railways 
running beyond one state into another. 

This is State Regulation, not State Socialism ; and the 
same is true of the attempts under the Sherman Anti- 
Trust Law of 1890 and the numerous attempts of the 
legislatures of the individual states to deal with the great 
corporate combinations such as those formed to forestall 
and engross the supply of sugar, tobacco, soda, wall-pajier, 
coal, indiarubber — to say nothing of the niono])oly of oil 
under the Standard Oil Trust, and of steel under the 
Steel Trust of 1901. Trusts were thought to l)e sjxscially 
dangerous in the case of articles doomed necessaries. 
Socialists of the modern scientific school have always 
r^arded them as inevitable results of competitive trading, 
paving the way for the engrossment of all large industries 
by the State. But in America the mischiefs do not seem 
to be leading to the socialistic consummation. Trusts arc 
seen to cure the evils of fluctuation, speculation, and 
wasteful overlapping. The people would prefer to see 
trusts controlled by Government rather than swallowed 
up in a Government trust. 


^ For a longer list, see Bryce, American CommmiffealGiy part v. 
oh. xcv., ed. 1895. 


From various causes trade unionism is not even now so 
well organized in the United States as in Great Britain. 
With the formation of the Knights of Labour (1878). 
under Stevens and Powderly, there seemed to be growing 
up a new power in the country ; but Powderly attempted 
impossibilities, trying to unite workmen generally, without 
regard to divisions of locality, or allowance for difference 
of skill or for rivalry between trade and trade. The 
Federation of Labour goes more wisely to work, dealing 
with particular grievances of particular trades, and ]>ressing 
for redress of flagrant grievances. Apjx'al is made to the- 
State mainly wlien the Federation has failed; action 
through the State is the second resource, not the first 
The Convention of 1892 demanded (V)llectivism ; the 
Convention of 1893 retracted the demand. Yet Socialism 
makes its converts, even in the New England states, and 
not simply among German immigrants. Henry George, 
on his return from England in 1883, formed the United 
Labour Party, to spread his views of the righteousness of 
a single tax on land rents, to dis[)lace all other State* 
revenues. Henry George has been often hailed as an 
Individualist, and his “nationalizing of the land” 
stops far short of Social Derao(*racy — the Social Demo- 
crats w^ere exi)ellcd from the UnitcMl Labour Party in 
1887. But George’s jirogramme included more Static 
intervention than is involved in the single tax. Almost 
the entire body of Socialists of all denominations sup 
jiorted his (unsuccessful) candidature for the mayoralty 
of New York (Jity in 1886, when he received 68,000- 
votes. A village in Maryland tried (though in vain) to^ 
get legal powers to ado])t his single tax (1893). Having 
made a convert of Fathcn* M‘Glynn in New York, he 
imagined that the Pojkj’s Encyclical, De coiiditione 
ojnjicfuni^ was aimed entirely at him ; and he wrote an 
ojHsn letter to tlie Pojio in reply (1892). George’s death 
(during his scAxmcl candidature for the mayoralty of New 
York Octolxir 1897) did not end his influence, in some- 
resj)ects a » ery liealthy one. 

The Social Democrats liave been rejiresented since 1877 
by the Socialistic Labour Party, (*onsisting mainly of 
Gormans. The aim of hklward Bellamy’s Lwtking Back- 
loard (1888) was “ to nationalize the functions of jn'oductioii 
and distribution,” converting the United States into a gigan 
tic industrial army under the generalshiji of the President, 
and so abolishing the evils of trusts and corners and modern 
comiKJtition generally. The NafumaliM Ahujazinc ai)pearod 
in 1889 to ailvocate at first full-formed Nationalism, and 
afterwards, when the times seemed l(*ss rijie, exj)oriinonts 
like Robert Owen’s in tlie w'ay of socialistic colonies. But 
the magazine died from lack of su])j>ort in 1892. 

Almost simultaneously with Nationalism, the Peo])le's 
Party, or Pojiulism, sjirang into being, at a convention 
of the Farmers’ Alliances, Knights of Jjabonr, and other 
organizations (1889). Its iirogramnu'. included (with scmie 
vacillation) abolition of the jiresent banks, taxation for 
revenue only. Government ownerslii}) of railways and 
canals, free coinage of silver. This j)arty was one of the 
chief supports of Mr Br}^an in his unsiu'cessful cam]>aign 
for the Presidency in 1896. It has taken its jdace as one 
of the fighting jiolitical jiarties; and it is liardly to be 
reckoned, excejit incidentally, a socialistii^ body. It has 
been well said that a Socialism which ]»roj)nses, like 
Bellamy’s, to abolish the soparatt* stat(\s of tliii Anicrican 
Union, is therein attempting quite as hard a feat as the 
abolition of i)rivate i)roperty. The Populist Party is not 
fully committed to either attempt. Its moml)crs have 
little devotion to general iirinci files, and w'ould probably 
accept social reform with or without Socialism. Accoro 
modation to altered circumstances is being forced on 
Socialists by ex|)erionce, in America as elsewhere ; and in 
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the experience of modern nations centralization is pc^ible 
without Social Democracy, and decentralization without 
Anarchism. 

Since the knowledge of opposites is one, to understand 
modern Socialism wo must know something of Anarchism, 
Aaanbiam haunts it like its shadow, and resembles 
mnd the it only (though that is much) in attacking the 
inter- .system of private property as it now is. In 
national, Aineri(;a the Socialistic Labour Party is con- 
fronted with the Anarchist International Working People’s 
Association. Anarchism has proved to be more truly 
international than Socialism. Social Democracy itself was 
felt by Marx and his disciples to be comiJaratively feeble 
unless international. Like modem Bimetallism, without 
an international agreement it may Ikj crippled by the 
l>roceedings of nations that do not adopt it. The Inter- 
national Working Men’s Association, founded by Marx in 
May 1804, was the practical scheme into which he threw 
himself heart and soul. He lived to see the International 
feared hy all Governments on the continent of Europe. 
Its motto was that of the Communistic Manifesto of 
Marx (1848): “ Proletariat<j of all countries, unite!” It 
held congresses at Genova, Lausanne, Brussels, Basel, but 
survived the I’aris Oommuiie little more than a year; 
and after meeting in London (1871) held its last meet- 
ing at Tlie Hague in 1872, when it ex|Hilled the 
Anarchists. A new International met at Geneva in 
187.*l; and though from time to time Intcjrnational con- 
gnjsses }iav(i been lield at the usual centres, the control of 
the Tnttirnational, in the narrower sense, had passed, from 
that year onwtu'ds, into the hands of the Anarchists. The 
old InUjrnational had been successful in jdanting the ideas 
of Social 1 lemocracy over all the countries of the Continent ; 
it had not suct»ecdcd in bringing about united action of the 
ju’oletariate of all countries for the ends of Social DouKHjracy. 
At the Ghent Congress of September 1877 the difTcrcnces 
between the sections of the i)arty led to sharp contentions. 
Many delegates declared themselves Anarchists : “ Com- 
munism, ‘they said,’ is community and government; we 
desire Anarchism, which is community and anarcliy.” By 
“communism” they here understand Social Democracy, 
the communism of the Communistic Manifesto of 
1818. This Manifesto, as compared with the contcin- 
l»orary plans of Louis Blanc for self-governing associations, 
seems to the Anarchists entii*oly retrograde. They dread 
the pros|iect of a government of industry after a military 
j»attcrri ; a strong centralized government is certain, they 
say, to be a tyranny. The most scholarly writers of the 
Anarchist Party (like Kropotkin, Elisi^e llcelus, and Tcher- 
kesofF) consider that the pretensions of Marx to having 
founded a Scientific Socialism are unjustified historically, 
and tliat the Socialism itself is unjustified logically. They 
desire the abolition of all great central governments, and 
the establishment, in place of the present system of things, 
of groups of autonomous small communities, in which 
the individual man shall support himself according to his 
wants and ca]>acities. But the Anarchist benefits us more 
by his keen criticism of defects than by his plans for re- 
, formation. Even in the soberest sections of the party it 
is hard to fijid men who reason out the way to their 
ideal. 

We might divide Anarchists, very roughly, into three 
classes. There are, first, those w’ho use the Universal 
Negative: they feel sure that iK)litical government as 
it is, is bad, and they would destroy all government; 
they are Nihilists. This is the class associated with 
deeds of violence. There are, next, those who would 
have Communism established without a central political 
government, but under a public control, exercised by local 
councils till the time come when public opinion will be a 


sufficient control by itself. William Godwin taught a 
similar doctrine in 1793. William Morris, when he left 
the Social Democrats, was drifting in this direction. 
There are, finally, the extreme Individualists, described 
in Carlyle’s words as content with “Anarchy plus the 
street constable,” and regarding the intervention of the 
State as a necessary evil, to l)o reduced to the smallest 
I)ossible dimensions. These views are represented by Mr 
Herbert Spencer and Mr Aul)cron Herbert. They regard 
private property as the stronghold of individual liberty. 
They are rather an academic than a popular party. The 
really jK^werful party among the Anarchists is the middle 
party, disowning mere violence, and yet refusing to work 
in parliamentary harness, seeing no virtue in political 
government, even when representative. There is now 
a Parliamentary Socialism; there cannot logically be a 
Parliamentary Anarchism. Such a return to nature as is 
involved in successful Anarchism would be truly a revolu- 
tion. The whole course of civilization hitherto has been 
hand in hand with law. The Anarchists would persuade 
us that there can bo order without law, and a better order 
than w ith the best laws. But when they propose practical 
schemes, these are found to involve laws on a small scale, 
the laws laid down by the autonomous groups into which 
the Anarchists would break up present states. That such 
groups can live and work under the agis of a State has 
been j>roved i)ossiblc, but not that they can take the place 
of a State. Before the grou]» could Ixi secure against 
disturbance from without, it must either bo under the 
shelter of a i)owerful military State, or rest assured that 
there is nothing but j)eaceable groups of like mind all 
aroiuid it. This last alternative would demand an inter- 
national agreement, and a moral change in average human 
beings of a far more sweeping character than is required 
even for Social Democracy. If men cannot be made 
virtuous by Act of Parliament, neither are they so virtuous, 
or wise, or well-instructed as to disj^nse with Acts of 
Parliament. Anarchism, in short, seems, like the doctrines 
of the Society of Friends, on the w hole too high for human 
nature, as we know^ it ; and no convincing proof is given 
by the Anarchists that human nature is changing in the 
right direction so rapidly as to Justify their aspirations. 
Moreover, if the change did take place, the world w^ould 
probably have thereby become a tolerable world for us all 
even under the present system. 

Both Socialists and Anarchists have claimed that the 
theory of Evolution, especially in the form founded by 
Darwin, tells in their favour. Mr Herbert Si)encer has 
found it necessary to disclaim the socialistic conclusion 
in his own case. Evolution, in his intcri)retation, tends 
to Anarchism. But all the Scientific Socialists see in it 
the contrary tendency, with at least equal reason. Strictly 
speaking, the school of Marx and Engels ought to abstain 
from prediction altogether, and rest content with the reflec- 
tion “What must be, shall be.” The rest of the world, 
l)elieving that human afiairs are not fatally determined 
by purely economical causes, may criticize Social Demo- 
cracy as an ideal, which it is perha])s in men’s power 
to realize. 

The Anarchists seem to be right in thinking that a 
strong central government, to which all power was given 
over industry as well as over all other departments of 
human life, would be contrary to liberty. Supervision 
would necessarily become more and more importunate, and 
great |)owers would mean great temptations to abuse Qf 
power, if men remain as we know them to be in all presenji. 
kinds of government, bureaucratic, aristocratic, and demo- 
cratic. The objection is not weakened if we tahe seriously 
the claims made by the old-fashioned Social Democrats for 
the supremacy of the working classes in the narrow sense 



S 0 C J_A L PROGRESS 


of the word. There is no reason to believe tliat working 
men ore either better or worse than men of the other 
classes, and that they would Ixjhavc differently under like 
temptation. Apart from actual tyranny of such a collect- 
ivist government, there might be a danger that individual 
initiative, however encouraged in theory, might Ix) dis- 
couraged in practice. In fact, many of the objections 
found in old text-books of Political Economy have truth 
in them, and the Social Democrats show by their changed 
IK)licy tliat they are well aware of this. It is true, liow- 
ever, that the objection from j)opulatioii applies to social 
reform generally, and not to iSocialism in i)articular ; and 
it is true that the objection from natural indolence applies 
less to Socialism than to Anarchism ; Socialism would 
probably give not too much but too little indulgence to 
what it considered laziness. 

The Anarchists, again, seem to be right in thinking 
that their rivals have misread the signs of the times in 
modern industr}", and that the tendency towards con- 
centration, both of businesses and incomes in fewer 
liands, is not the general rule. Cl as and electricity seem 
likely to revive domestic ainl local industries. Great 
companies with some thousands of shareholders are Ixi- 
coining commoner than businesses held by single jicrsons 
or families. 

Even if all were tending to concentration, it is not 
easy to sec how all is tending to iH’ci^are the bulk of 
the people for the revolution that is sui)posod to follow 
the concentration. Without more knowledge, self-control, 
and habits of business than they have now, the great 
world of the employed would not bo fit to direct the 
course of industry and of their own employment. Without 
an industrial and moral preparation, therefore, C^ 3 llect- 
ivisin could not be a temperate and wise and iHjrmanent 
government. Yet the old - fashioned Social Democrats 
delighted in telling us that Capitalism made and kept 
men unlit for the higher functions of a human life by the 
Iwl social conditions it created. Tf the change is not to 
be sudden (and the modern Social Democrat usually admits 
this), then the necessary discipline must go on now, even 
under Capitalism ; and it wdli lit men to use even their 
present opportunities better than formerly. Till they are 
capable of co-o|)eration they are not ready for Socialism. 
The improvement of the workman is more important for 
the future of society than the improvement of the 
millionaire. There are signs that both arc advancing 
together ; and the result may well l»c that when men are 
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ri|)efor Social Democracy, they will find Social Dcmocra (7 
»ui)erlluou 8 . 

Half a century’s experience of Scientific Socialism 
seems to liavo served the cause of progress, though not 
ill a way cxjxictcd either by the Socialists or by theij* 
opjKincnts. The programme of the Manifesto of 1848 lias 
not been accomplished. Tiie proletariate of all countries 
knows each other letter, but the nationalities have not 
disapiiearcd. Achievements in State Socialism have Ixjcii 
carried out by the several states, each one for itself, 
modified sometimes by a common understanding, whicli 
is far from being united action. While the Social Demo- 
crats have gone the Avay of Marx, Germany, since German 
unity, has in one sense gone tlie way of Lassallo. The 
old fear of Socialism, as a sort of unknown force for 
evil, has given place to a familiarity which has bred 
deference, if not compliance. In Great Britain and 
America, Socialism has hcltM.xl to pojmlarizo the serious 
study of industrial and social (luestions, where too many 
persons had Ixjen content wiili mother-wit and tradition. 
Sixiialisni, by teaching that com jK'ti lion in industry is all 
evil, has taught many to distinguish betwoim the good and 
the evil of it. Instead of killing Polithial Economy, it 
has caused a healthy revival of it. l\)litically, the ohb 
fashioned Social Democrats insisted too abstractly on tlie 
ali-jiervading power of tlie State, as if that could repla(.*e 
the lalx>rious ant-Uko efforts of its millions of subjects. 
But it hcl})cd remind rulers that'governmcnt is founded 
on o] union, and that the best way to avoid the need of 
the Social Democratic revolution is to make the govern 
ment really democratic. At first, the apjieal to force was 
met by force; both ])arties have netjdcd to learn that forci! 
without opinion makc.s no permanent in,stitiitions. 

Authorities. — Tho list of those would !«• too long to rpioU* in 
full. The Ocraiau bibliography of Sianiinhainnior, the IieikIIhxjIv 
of Stegman and Hugo, and Warsoliaiicr’s Jlhtnni of Social is tn. 
give oiidloss ivfcrftnc*(!.s. Scliimtle anil Kulcinaini give the liistoiy 
of German trade unions. D>r the latest asjxxit of Gcrinan c,ontr<N 
vorsies, see E. llornsieiu’s Voraus'cfzuutjm tier SozialdcinA)krnth‘y 
1899. For tho gcuieral bist,ory, .see llae’s CoiiUuvpoiury Socialism^ 
2iid ed., 1891 ; for that of Amcrioa, see Ely’s Itccent Americaii. 
Sor.ialiam, 188.'> ; and of Now Zealand, Keovo.s’ Long White Cloud, 
*2iid ed., 1899. For Anarcliist cntifisiii of Mar.v, see W. Toher- 
kesadfs Pages d'histoirc Socialisle: JJoctrinc’i d Actes de la Social 
Democratic*' (from the Temps Noiiveanx of 1891)). For goncrijl 
references, historical, l)iogra|)hical, bi))liogra{ihi(;aI, see the tiles 
of the Kcommic Journal (Ijondoii), the (Juartnig Journal of’ 
Economics (Harvard), and the Political Science Quarterly (New 
York). (.r. n*.) 


SOCIAL PROGRESS 

I N common use the phrase Social Progress refers csjxjcially 
to tho conditions under which the mass of the people 
lives rather than to changes which take? place among the 
rich, and it is in this sense that it is used to cover the siib- 
B Udi dealt with in this article. Building is the 

^ most evident sign of development, and in tho la.st 

twenty years of tho 1 9th century the amount of building 
was remarkable. Great towns are now generally sur- 
rounded by new suburbs inhabited mostly by people with 
incomes under £300 a year. These suburbs have busy 
thoroughfares lined by shops, and long, straight roads, 
where each house lias a little garden and some attempt at 
ornamentation. The numlxjr of houses in Great Britain 
of the annual value of X20 and njiwards in 1878 was 18’9 
of the total ; in 1900 the number had become 22*3. The 
growth of such suburbs is, however, matched by that of 
others occupied by city merchants and rich people, whose 
houses are almost mansions, and stand in their own 
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grounds. Tn 1900 there were 23,120 dwelling-houses in 
Great Britain a.ssessed to house duty at an annual value 
exceeding £200 a yiuir, as companMl with 18,108 in 1878 . 

But }ierhaps the most con.spicuou.s hoii.se -building of the 
period is that at holiday ri'sorls. Whole t-owns have Ix'cii 
built by the sea.side, and jilaces which, in the t^arly ’eight ie.s 
were hardly known as villages have now a largo popul.i- 
tion of residents r(^lired from busirn'.'^s, Ix^sidos aoconimn- 
datioii for tlioii.sands of visitors during the .summer who 
have both time and money to take Iniliday. Within the 
great towns themselves the builder.s have not been idle, 

I »Slum dwellings have been cleared under ( h‘o.s.s’.s Acts, 1 875 - 
I 82, and the Housing of the AVorking Glasses Act, 1890 ; 
and on the spaces so cleared, as wt;!! as on others privately 
acquired, blo(;k dwellings liave boon erected. The charact.er 
of neighbourhoods in the heart of great towns has thus 
been much changed. Instead of small tenement houses-- 
buUt originally for the occujiation of one family, but used 
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BometimeB ior as many families as there are rooms — ^there district authorities, burial and harbour boards, Ac. The 
are now in the industrial quarters great barrack-like build- • local debts of England and Wales for all purposes were 
ings four or hvo storeys high, with sets of rooms each in 1890 £198,671,312, and in 1899 £276,229,048, in- 
fitted for the accommodation of a family* But much eluding debts for trading undertakings which, of course, 
remains undone. There are still in every town houses often return adequate interest. The local debt of Scotland 
unfit for habitation. There are still people so ignorant is £32,496,766, and of Ireland £6,091,960, 
and so careless as to render abortive any attempts to The Franchise Act, working with other causes, has 

house them decently. There is increase of overcrowding enlarged the electorate. In 1881 the total number of 
as slums are destroyed and as towns attract large immi- electors was 3,077,000, in 1895 the number had risen to 
gration fi >m the country. The improvement, however, is 6,732,613 — that is to say, 161 in the thousand of the 
marked. Public buildings, as well as private dwellings, have population now have votes, against 88 who had votes 
been raised in character. On all sides schools have been formerly. The Allotments Act, making it possible for 
built ; and instead of hiding behind churches, as in former labourers to work the land for their own profit, has 
times, they have come to tlie front as the chief feature in created another interest to occupy men's minds, 
tiu) street. Public libraries, generally housed in handsome But the attraction of town life, which continually 

buildings, have become common. Baths are to be found draws to itself the more energetic and the adventurous 
in moat neighbourhoods. Hospitals have been built or spirits, together with the reduced prices of country pro- 
enlarged, and poor-law establishments extended. The ducc resulting from improved means of transit from distant 
d(5velopmont of munic4>al life is expressed in the town lands rich in corn and meat, has produced the phenomenon 
halls or board offices in whicli the work of administration known as agricultural depression. Land has fallen in 
is carried on. The change is most noticeable in towns, value ; persons and corporations depending on rents drawn 
but is also to be seen in the country districts. In many from farms hiive been cri]>pled, and farms have in many 
villages institutes have lx'.en oj»encd, cottages have been cases Ixsen given up. There are, indeed, at the end of the 
imj)rovcd, factories moved from the towns have l^een period signs of improvement. Efforts are l)eing made to 
established, and institutions have been set up for the care induce farmers to co-operate, as in Denmark, and to give 
of the sick, the insane, the orjihans, or tlie poor. more attention to the growth of vegetables and poultry. 

If the ol)servcr turns to the legislation of the period which the towns demand ; but the depression still exists, 
which lias most directly affected scK'hil relations, he dis- and men anxious to attain a better position flock into 
' covers the Housing and Building Acts, the laws tho great centres of population. Between 1881 and 1891 
f/oo*^** which have created county and iiariah councils tho returns show that th('.re was in England and Wales a 
and established technical education boards, the decrease among agricultural labourers of 173 per 10,000 

(Viminal Law Amend men t Act, the extension of the Iran- of the male population, in Scotland of 109, and in Ireland 

chise, tlio Allotments Act, Cyomponsation for Injuries Act, of 140. 

and Itolison’s Act for raising the working age of children The other social legislation of tho period to which 
(1899). But greater in importance than any of these lias been reference has been made marks increased desire to protect 
the continued progress of education under the Act of 1870. the winik — women from the abuse of men, workiieople from 
Great numbers of new schools have Ix^cn built, and old tho overpressure of work, the injured from the effects of 
ones have lieen almost everywhere improved. The system, their injuries, and children from the greed whicli would 
too, lias Ixjon changed, so that teachers liave more freedom yoke their youth to labour. Such legislation is still on its 
to dovoloj) the capacities of the children without so much trial ; its failure is in many directions manifest, but its 
regard to the results, whicli cun Im 3 tested at inspection, existence is a proof that a new force is recognized in social 
In towns higher grade schools have been started, and some rdations. The doctrine that each individual must stand 
attempts are made to interest as well as to occupy tho by himself no longer holds. The many have become 
children’s minds. In the country tho difficulties are responsible for the one, and society interferes when, on 
greater and the improvement is not so marked, Tlie account of sex, or poverty, or age, the individual is too 
technical education boards have increased tho attractions weak to make equal terms with his neighliour. In 1893 
for adult education. Young men and women arc coming the amount of damages awarded under the Employers* 
in increasing niunlxirs either to learn the secrets of skill Liability Act (1880) was £9418; in 1900 the amount was 
in their own trade or to fit themselves better for the daily £11,990. In 1897 there were 1998 prosecutions under 
duties of life. The Society for the Extension of University the Factory and Workshops Act, and the fines and penalties 
Teaching, starting in 1873, has also ])romoted the move- were £3609. In 1900 there were 1869 prosecutions, and 
ment to higher education, and has led to the establishment the fines imposed amounted to £3971. Under the Work- 
in some towns of university colleges. The great London men’s Compensation Acts 1942 cases were heard during 
polytechnics have liecome centres in which adult teaching 1900. The result was in 1050 cases in favour of the 
of every kind lias been associated with social life. applicants. The lump sum awarded was £50,778, and 

The establishment of county councils, and in a less weekly payments amounting to £356. There is no record 
degree that of parish councils, has aroused interest in local of the number of cases settled by agreement or informal 
government. Peojde have liecome more conscious of the arbitration. 

{lower of common action, and in some cases have gained No less important than legislation in affecting social 
a sense of local pride. There is greater attention to relations is plffilanthropy, the spontaneous goodwill which 
administration, a more general care for improvement, and loads to beneficent action. Tho growth of such 
a stronger inducement to collective enterprises. Munici- goodwill has influenced the treatment of the 
{lalities have taken up the business of trading on their poor, of criminals, and of children. The 
own account. They ^ve built houses, opened lodgings, guardians acting under tho Poor Law have improved 
bought up water, gas, and tramway companies ; and there their infirmaries by introducing trained nurses, humanized 
are many proposals for enlarging their o{ierations in this tho workhouses by some classification of inmates, and 
direction. Municipal indebtedness in consequence rose set before themselves the duty of keeping the children 
from £75,404,447 in 1878 to £172,647,320 in 1899. a{)art from degrading associations. Charitable people, 
This sum — ^representing an increase of 100 millions in directly through the agency of the Charity Organiza- 
twenty-four years — does not include the debts of urban tion Society, or indirectly by acting on the principles it 
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represents, have aimed at ^ving permanent rather than 
temporary relief. Charity is more far-sighted and kinder 
than it was. Pensions have in sonio degree taken the 
place of doles, and givers show more regard for the self- 
respect of recipients. ' Personal service is more common, 
so that men and women become the almoners of their own 
gifts, and, serving on public boards, consider the needs 
of individuals. Some have adopted the principle of living 
among the poor in what are now called “Settlements.” 
Associations of men and women have banded themselves 
together, especially in the service of children, representing 
the growing consideration of the needs of the young 
and the recognition of the fact that it is by friendshi)) 
and not by machinery that good can be done. Religious 
bodies have increasingly become centres of social activity. 
Churches and chapels have their missions, their clubs, and 
their entertainments. Sermons have almost changed their 
character, and are often appeals to people to work rather 
than to think. The Christian Social Uruon represents th(5 
activity of a large number of Churchmen concerned to 
bring higher principles into the common relations of buyer 
and seller, master and servant. The Salvation Army, 
which began as a purely preaching organization, has now a 
social side,” and is active in providing “ shelters ” and 
work ” in industry or on the land. The same humane feel- 
ing accounts for the growth in the numl)er of institutions. 
Every year societies are formed or buildings erected to 
meet needs which sympathy lias discovered. ^Tost marked, 
but still insufficient among such institutions, are those 
provided for the sick. The prince of Wales’s (now King 
Edward’s) Hospital Fund has gathered in enormous, yet 
inadequate, sums. Old hospitals have been extende<l and 
new ones founded. Nursing homes liavc l)een estM.blished 
and resorts for the convalescent provid(.*d. Every discovery 
of medical science is brouglit within reach of the poor, and 
the development of the nursing art has revolutionized their 
treatment in sickness. The mc'ans of convalescence in small 
country homes, in great institutions, and in villagers’ 
cottages, have been so increased as to be within almost 
any one’s reach. Children’s holiday funds now send 
thousands of children yearly from the towns for a fort- 
night’s holiday. The Charities Register ^ published by the 
eWity Organization Society, is instructive reading, as 
showing what is being done by the rich for the poor. If 
the register of 1882 be compared with that of 1901, the 
change both in the quantity and quality of charity will be 
obvious. Philanthropy, howevi^r, c^xnnot be measured by 
its own works. The rule of the spirit of goodwill is most 
powerful in the ordinary relations of life — in the trcAtmeiit 
of tenants, work|)eople, women, and children. 

It is impossible to glance over our period of social 
history and take no notice of the agitations about the 
The an- “unemployed,” which culminated in riots in 
employed Trafalgar Square, and caused the formation of 
mmtibe a Mansion House relief fund, which was itsedf 
Mllea, ^ fruitful source of discontent, and ended in a 
controversy as to the causes and reme<lies which has 
not yet ceased. The very fact of industrial progress 
tenda to throw out of work those unfitted by health, 
education, or character to reach the high level requirc<l ; 
and one sign of the times is the congestion, in certain 
quarters, of men who cannot or will not earn a living. 
Many schemes have been suggested, such as that carried 
out by the Salvation Army, for giving such men work in 
a labour colony ; but as yet no scheme offers a solution. 
The unemployed are always with us, subsisting on the 
charity of free meals, shelters, and casual wards, for which 
they feel no gratitude, and r^y at any time of pressure 
to become the centre of an agitation. 

The demand for a check upon the immigration of aliens 
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grows in volume, but has not borne fruit, though it has 
been fostered with vigour. As a matter of fact, England 
has fewer aliens than any other nation. In France 2 7 
cent, of the population arc foreigners, in Switzerland 9*6 
jier cent., but in England only 0*68 jier cent. In 1899 
Ihe excess of emigration from the United Kingdom over 
immigration into the kingdom was 21,925, and in 1894 it 
was 28,016. 

From another side has gone up a cry for old-age 
pensions. The incpiiries of Mr Charles Booth, which 
brought out many unknown facts as to the life and labour 
of the iieoide, showed that in 1890 there were 218,743 
persons over sixty in receipt of i>oor relief. The im- 
])oi*t of liis figures lias l>een questioned, but his conten- 
tion that the needs of the old should l>e met by a pension 
of 5s. a week given to every person over sixty -five 
years of ago has met much su]>port. There have been 
three Royal Commissions on the subject and various 
schemes have been proposcil, the chief result of which has 
l)een to draw increased attention to the difficulties involved. 

Among the lower classes generally the signs of progress 
in what used to 1)0 called the “ condition of the people ” 
<luc8tion are evident. As has just been noted, 

]»eople go about the streets better clothed, with 
regard both to comfort and to taste. Rags are 
less common than they wore in the ’eighties ; 
l)Oots — partly through increascHl cheapness — are almost 
universal ; the shops offer a gn^ater choice of dress in 
material and colour, while the (sffect of teaching in dress- 
cutting is seen in the improved style adopted. The. artistic 
movement associated with the names of Ruskin and 
William Morris has extended from the top to the bottom 
of society. Furniture and wall-{xipers, as well as dresses, 
liave another character. Rooms may still over full of 
furniture, but prosperity has now its signs of l)eauty other 
than the vase of wax flowers or loud-toned wool samjders. 
The peo|)le at the? same time seem better fed : tluu’c are few 
in a crowd wlio could be siiid to lie starved, while many 
have the .q>peanince of good living. Food is ch(‘aper. 
Wages have gone up. The dock strike of 1889 made 
()d. instead of 4d. an hour the regular wage for unskilled 
lalsHir, and the wages of skilUid labour liave risen in 
greater projiortion. The resources of the working classes, 
made larg(*r by the decreased prici^ of food and dress and 
by the incriiased rate of wages, havij Iwen further 
strengthened in provincial towns by the growth of the 
co-oj)erative princi]»lt*. of trading. In 1882 the total 
capital of co-o])erati\i; so(,*ictics in the United Kingdom 
was £8,730,380, and tla^ cash received for goods sold 
was £25,598,088. In 1899 the capital had risen to 
£26,362,126, and the cash taken to £67,914,520. The 
result of their improved comlitions is to be seen in the 
savings of the ijeople. There is now in the I’ost Office 
Savings Bank £130,118,605 belonging to 8,046,680 
de])ositorH, against £28,740,757 in 1877 belonging to 
1,791,240 depositors. There is also £7,462,131 now 
held for deiiositors in Government stoc^ks in addition to 
ordinary dejiosits. The friendly societies arc 29,985 in 
number, with more than 1 1 millions of members and more 
than 37 millions sterling of funds. Building 8ocioti(*s, 
on account of the failure of the Lilierator and otlier 
societies, havo not increased. There were 2079 societies 
in 1887, with liabilities of 52 millions, and only 2325 in 
1899, with liabilities of 45 millions. By their means, how- 
ever, an unknown numlxjr of jn^oplo have l3eeoine owners 
of their houses. Life assurance has marvellously increased. 
In 1871 there were 107 companies holding 87 millions, 
in 1891 there were 89 conqianies holding 165 millions, 
whereas in 1901 the offices were possessed of 250 
millions. The rate of increase, that is to say, has been 
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much more rapid in the second period. Along with better 
dressing and better feeding has come a greater sense of 
self-resiKJct. People as a rule are more polite, if not more 
considerate ; there is not the same horse-jday on holidays ; 
and notwithstanding outbreaks of “Hooliganism” — t.c., 
riotous and brutal cjonduct by boys in the streets — people 
arc more courteous, if not more gentle. Better health 
equally with better education has secured this result, and 
this is largely due to the development of sanitary science. 
Towns arc more adequately lighted and cleansed, houses 
are fitted with more scientific appliances, and if water is 
still somewhat sparingly supplied, it is of decidedly better 
quality. The lighting of towus and villages has been im- 
proved, The standard of cleanliness in streets has been 
raised. The number of official inspectors lias been doubled, 
often quadru})led, so that dirt is continually limited, de- 
fective drainage remedied, and foul places made sweeter. 
The sick of infectious diseases are immediately removed 
in public ambulances to a hospital situated in good air, 
Iirovidcd with every apjjliance which skill and money can 
reach ; and there they are nursed till they can be restored 
well and free of infcK’tion. In 1 893 there were 587 local 
authorities in England and Wales who had provided accom- 
modation for infectious diseases. Hince that date, under 
the pressure of the Local Government Board, great strides 
have been made. There an*, now many more such hospitals. 
The healthy have the advantage of enjoying the open 
sjiacca, small and large, which have been made available. 
Luring 1898 the sum of X78G,333 was expended on open 
spaces by various municipal authorities; in 1899, the sum 
of £805,592. Churchyards in crowded neighbourhoods 
have by this means been laid out so as to afford quiet 
])laccs to sit and rest, and parks have been provided for 
Uk! recreation of those who w^nild enjoy the pleasure of 
>valking amid the flowers, listening to music* or the 
vigorous jiastimos of footlxill or crieki*t. 

An observer suddenly lifted from 1880 and planted in a 
town of to-day would perhaps first of all be struck by the 
jiaco at w'hich things arc done. Railway passengtir traffic 
has greatly increasi;d, electric trains and trams have been 
started, people run to and fro about the country and travel 
daily to their homes. Jt is computed by Sir J. Wolfe 
Barry that 1,000,000 persons enter and leave Jjondoii 
daily by railways alone. In one li,our 1228 vehicles and 
5660 pedestrians pass through the Strand. In 1879 the 
metropolitan tram-cars ran 7,701,999 miles and carried 
56,041,767 passengers. In 1900 they ran 31,679,397 miles 
and carried 337,058,869 ])assengers. It is impossible to 
show the absolute growth in Lomlon local railway traffic, 
as the great railways do not furnish returns for their sub- 
urlxin traffic separately from their main line and provincial 
traffic, but the distinctively metropolitan raihvays in 1879 
OArried 112,801,531 jiassengers, and in 1900 they carried 
192,437,707 inissengers. In 1882 there were 7,987,877 
workmen's tickets issued by railways having London 
termini, and in 1899 there w’ere 41,831,657 so issued, /.<?., 
a daily average*, of 134,507. The London General Omnibus 
Company carried 135,131,902 passengers in 1894, and 
195,692,126 in 1899; the Road Car Coinjiany carried 
44,610,320 in 1894 and 65,326,150 in 1899. The 
Metropolitan Polieo in 1881 issued liecnccs for 5800 
tivo-wheel cabs and 3847 four-wheel cabs, and in 1900 
for 7531 two- wheel and 3721 four-wheel cabs. Work is 
overyw’here done at increased speed, and the cost of such 
speed is to be found in the terrible death-roll of industry. 
Jt is stated in the report of the Royal Commission on 
Accidents to Railway Servants that in 1898, 542 st*rvaiits 
were killed on the railways and 12,979 disabled ; the pro- 
portion who suffer in mines is about the same. The total 
number of workpeople killed by industrial accidents in 


1900 is reix)rted as 4785 — 434 more than in 1896; and 
the total number injured was 104,464 — 46,982 more than 
in 1896. 

Sunday is less quiet than it used to be. People wanting: 
something to do get out of town by cycles or by trains 
they go to concerts or jneture galleries ; they visit their 
friends and entertain i)artics. Tlie Sunday League organizes 
gigantic excursions from town to town or from town to the* 
seaside, the profits of which are s^xint in providing {too. 
or very cheap concerts of high-class music. The Sunday 
Society’s long agitation for the opening of museums and 
picture galleries was crowned with success in 1896, when 
Rirliament resolved that institutions under their control 
should be opened. The use made of the opportunity is at 
present not great. People are not sufficiently educated,, 
and the immbiirs wlio visit the National Gallery show little- 
yearly increase. The municijmlitics, with some notable 
exceptions, o]xjn the jiublic libraries, and in many towms^ 
lectures are given. 

Work is done and life is lived under greater pressure,, 
but at the sjime time more leisure has been secured. A 
half holiday in the week is general, and the provision for 
week-end excursions is being developed ; many trades havo 
secured a nine hours’ and some an eight hours’ day. Thor 
leisure so gained is used largely in the enjoyment of sport,, 
actively by some, and by a larger number as Bi)ectators, 
Schools are valued for their games as much as for their 
teaching ; a h(‘ro of the footlmll or cricket club is more* 
honoured than a scholar, and nations hang on the issue of 
international conb'sts. All classes seem equally to delight in 
the development and use of physical strength. Every town, 
almost every parish, has an athletic club, and every indi- 
vidual is interested in its success. A football match easily 
draws 50,000 specbitors, sometimes 100,000, and every year 
the language is enlarged, if not enriched, and the thoughts- 
of peoi>lo modified, from the vocabulary of games. Tho 
development of athletics is matched by the increase of 
])opular literature. In 1870 the total number of London 
newspapers filed at the British Museum was 224, provincial 
667, Scotland 136, Ireland 154. In 1900 the London 
new8pa])crs were 1226, provincial 1664, Scotland 282, and 
In*land 222. Halfpenny papers have been started, and 
although no special returns arc available, it is comiJUtccL 
that every town of 45,000 inhabitant.s has such a pajier. 
The numl)cr of periodicals is constantly increasing, and is 
now roughly computed at 21,000 per annum. The char- 
actfjristic of both pojmlar journals and magazines is news 
and stories shortly told. They seem meant for readers in 
a hurry who have no time to think, and they appeal to tln5 
more sensational side of human nature. Hie expiration of 
the copyright of many standard authors has thrown on to 
the bookstalls an abundance of good literature which finda 
a n*ady sale. Sj)ort and newsi)af)crs together have opened 
greater facilities for the gambling which now takes a placa 
near drunkenness as a cause of crime. Matches are got up 
not only for the sake of the show of skill, but to give 
opportunities for bets, and many ncwspai3ers obtain a large 
sale by suj)plying food for the gambling appetite. The 
statistics of drunkennes.s and of the efforts to control the 
drink traffic arc given in the special sections below ; but,, 
speaking generally, the habit of getting drunk seems te 
have decreased and the habit of taking drink to have 
increased. The character of popular pleasure is what 
might be expected to follow an education which leaves the 
mind untrained to think and a life strained and hurried. 
People demand excitement at the least cost of mental 
effort. They like, therefore, as well as gambling and 
drinking, sports and sensational literature, exciting plays 
and songs. There has been a marked increase in the pro- 
vision of theatres and music-halls. There is also a much 
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more widely spread desire to attract attention and to 
lappear in print. Hence the growtli of “iMirsonal” 
journalism. The question whether, with the love of excite- 
ment, sensuality has also increased cannot be answered by 
statistics ; but judging from observation, from the tone of 
talk in clubs, and from the number of persons wlio require 
.medical care in the infirmaries, it would seem as if loss 
:solf- restraint were exercised. The occupation of their 
leisure by the ^Kjople remains somewhat of a mystery. 
There are many trades which in 'winter leave off work at 
four o*clock. ^:iomo of the men so released may be found 
in continuation schools and libraries, some may frequent 
public-houses and places of amusement, but the greater 
number remain unaccounted for, and it seems fair to 
assume that they return to the homes they have built 
up by thrift, and spend the evening with their families 
reading, talking, doing odd jobs, or sleeping. 

There has during the i)rriod Ixjcn much more talk of 
religion, matched by a show of greater n^sjiect for religious 
agencies; but whether this mijans that the sanctions of 
religion are more ])owcrful to insj)iro and restrain conduct, 
-or to give i)eace and comfort, is a question not easily settled. 
.Statistics would probably show that in every denomination 
•there has been an inertiase of church mcmberslii]^, but the 
increase may be duo cither to the dcvolopnuiiit of imrty 
feeling, which leads to zeal for opinion ratli(*r than for god- 
liness, or to the interest in the social work undertaken by 
<!liurchcs — and this is not necessarily a religious interest. 
The answer to the question can only Ixi an individual 
•opinion, but the opinion of the writers is that ndigion is 
less powerful than it was, say, in the ’seventies. Jt may bo 
that then religion was more mingled with superstition, but 
it had a power to restrain and to give pivicc'. 'whidi it docs 
not at present generally exercise over peo]>le whoso thoughts 
have been widened with the proc(\ss of the suns, lleligion I 
lies in a lower intellectual atmosphere than that which is | 
•commonly breathed, and does not tinjrcforc so deejily affect 
life. It has not kept pace with the general advance, and 
thus it is that people arc not under authority ; they are 
not bound to (!ertain courses at the cost of i)rofit or life, 
and they are not at peace when their world is turned u]>sido 
^own. The demand for excitement, the indulgence of 
Tanity, the hurry of life and the absence of control have 
increased the tendency to mental disease, and one of the 
problems of the immediate future is the treatment of 
insanity. In 1881 there were in Great Britain less than 
2 per 1000 of tlie population insiwie, and at the census of 
1891 the ratio exceeded 3 jier 1000. 

The signs of the period which can be measured leave the 
inquirer seeking the spirit which lies behind. Perha])s it 
anay be best described as an increased sense of individu- 
:iility — a greater consciousness of a right to be. This 
:spirit should show itself in attempts to realize the highest 
individual existence ; but because a class of people who 
iiave few responsibilities to workmen, or tenants, or neigh- 
ibours, and indulge themselves as they like, now occupy 
public attention and the most honourable places 
in society, it tends to show itself in a desire 
to escape toil and to reach a life as easy as that 
-of the millionaires. Prosperity has increased the attraction 

material comfort. The ideal of the individual is freedom 
ifrom trammels and mastery over others. There is thus a 
"widely-spread determination to have a good time while it 
dasts, and there is a growing imi>atiencc of control, whether 
at be that of authority, of public opinion, or even of 
aresponsibflity for the future. One outcome of this dis- 
Iposition and this aim is to be seen in the spre^ of 
ssocialiatic theory. Socialism seems to promise security to 
^he individual to enjoy his life. It promises this result 
bX without the fatigue of thought, tho cxerciiso of 
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responsibility, or tho weariness of waiting. It offers to 
remove the pressure of work, to rescue the individual who 
is being crushed by competition, and to give to each the 
means of material enjoyment. There may be some signs 
of a disposition to “think in communities” and of a 
tendency to subordinate tlio present to the future, but as 
yet tho most jxiwerful motive is tho individual’s longing 
to do the iHjst for liimself in his own time. Another out- 
come of this development of the sense of individualism is 
to ho found in the prevalence of a more arrogant or 
insolent tone. There is thus at one and the same time 
a demand for tho stricter enforcement of law to secure 
rights, and a deliatu’o of tho laws which are in existence. 
The “Jiavos” incline to assume, and the “have-nots” 
incline to rebel. They who are strong tend to show their 
strength. Hence come some of the extravagances of 
fashion, the lawlessness in liigh jdaces and low' places, tho 
impatitince of reforms whose fruits are in the future. The 
prevalencci of this sense of “a right to be” is not incon- 
sistent wulh the* increased care for others which is shown 
in h'gislation, in eliarity, and in the administration of 
law. tSiicch ohllr/e. People who liav(» a high si'iist* of 
their ow'ii claims rc'cognize the claims of their neighbours ; 
and there is uudoubtedly, alongside the increased demand 
for more of the good things of this world, an increased 
goodAvill to grant such things. The, conqueror is often 
kind, and tliere is a certain ]>l(‘{isant pride in being 
gmierous. Much has iKieu done ; the 2 >rogress of a 
generation measured by figures is immense ; but there an^ 
still many old ills of society w'ai ting a remedy— poverty, 
ignomnc'c, and sudering. There are other ills— vanity, 
love of niast(*rship, and tlio desire for jdoasun* — which seem 
to be taking a dee 2 )er root. (s, a. n. ; n. o. u. ) 

Baths. 

It Avas not till 1816 that it Avas deemed advisable, for 
the “ health, comfort, and Avelfare ” of the inliabitants of 
toAVuS and 2 »o])uloiis districts, to encourage the establish- 
ment therein of baths by tlie local authority acting through 
commissioners. A series of statutes, known collectively 
as “The Baths and Wasli-liouses Acts, 1846 to 1896,” 
follow'od. By the Public Health Act, 1875, the urban 
authority was declared to \to the authority having ])OA\vr 
to adojjt and jirooiicd uncler the previous Acts, and in 1878 
2 )rovision amis for the lirst time exim^ssly made for the 
establishment of swimming baths, Avhich might b(i used 
during the winter as gymnasia. P»y the Local Govern 
incut Act, 1894, it was ju-OA'ided that the, |)arisli met'ting 
should be the authority having exclusive ])OAver of ado})t- 
ing the Baths and AVash-houses Acts in rural districts, 
which slioiild, if adopted, be carrieil into effi'ct by the 
parish eoiiiicil. to 1865 it seems us if cady tw'(uity- 
live boroughs had cared to j>rovide iKithiug accommodation 
for their inhabitants. There is no eonjj)lete information 
as to the niimlicr of authorities A\'ho have adopted tlie 
Acts since 1865, but a return of reproductive uiuh*r- 
takings presented to the House of Commons in 1899 
shoAVS that 110 local authorities outside the inetroi)olis 
aTqdied for pow'cr to raise loans to provide baths, of wlioni 
48 ai)plied before 1875 and 62 after 1875. In 1900 
tho loans sanctioned for the purpose amounted to .£83,294. 
No loan at all has been raised by any i)arish council for 
baths, and the total receipts for the ytiar to 31st March 
1899 of such councils under the Baths and Wash- 
houses Acts Avas £127. In tho metroiiolis, by the 
Local Goveminent Act of 1894, the j)OAver of 
the Act AA’as given to A’ostries, and by the Act of loJd 
this iwwcr Avas transferred to the boroiigli councils. 
There are 35 jiarishes in London in which the Acts 
have been adopted, all of which except 11 have taken 
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action since 1875. These establishments, according 
to the return made in 1899, provided 2539 private 
baths and 85 swimming Ijaths. The maximum charge 
for a second-class cold bath is Id., for a hot bath 
2d. In 1897'-98 the numlKjr of bathers was 4,463,109, 
of whom 2,347,958 were bathers in second-class private 
baths and 2,115,151 bathers in second and third class 
Bwimriiirig baths. In the previous year the gross total 
had l»cen only 2,000,000. In cases where the projjor- 
tion betwcuni the sexes has been worked out, it is found 
that only 18 per cent, of the users of private baths, and 
10 ])er cent, of the users of the swimming liaths, are 
femal(38. Tn 1898 the School Board was authorized to 
j)ay the fees for children using the liaths if instruction in 
swimming were provided, and in 1898 the privilege was 
used by 444,111 children. The cost of this public pro- 
vision in London — largely on account of the high rate 
cliarged for water (£12,522 was paid in 1897-98) — is over 
£80,000 a year, which has to be paid by the ratei^ayers. 
No account ctin bo given of the numl)ers using the ponds 
and lakes in tlie parks and o]ien spaces, but it is computed 
that on a hot Sunday 25,000 ])eople bathe in Vitdoria 
Park, London, some of the Itathors starting as early as four 
o’clock in the morning. These returns show how great is 
the iiK-Teasti of the habit of bathing, but they also sliow 
how even now the htibit is limited to a com})aratively small 
]»art of the ])opulation. People reciniro to ho tempted to 
the use of water, at any rate at the iKjgiiining. There are 
still authorities in London responsible for 800,000 i»ersons 
who havi' jirovided no baths, and those who have made 
jirovision have not always done so in a sufficiently lilKjral 
and tempting way. 'Phe coiiiparison iKJtwcjcn English 
great towns and those, of the Continent is not in favour of 
the foruK.T, but the growth has liegiin, and promises to go 
on. Swimming clubs have Ixscome common ; the contests 
aAvake much interest, and the demand for more ac^com- 
modation is likely to be heard. (s. A. n. ; H. o. B.) 

Clubs. 

Workmen’s clubs are a product of the last twenty 
years of the 19th century. The first were institutes, and 
liquor was not introduced till 1868. They can be regis- 
tered under the Friendly Societies Act, but as there is no 
obligation to do so, the r(?turn of 802 registered clubs in 
England and Wales is no evidence as to their numlKT. 
In 1900 there w'cre 54 workmen’s clubs registered, and 
at the same time “an enormous growth of dubious 
clubs.” The Working Men’s Club and Institute Union 
luis collected returns, and gave evidence before the 
Licensing Commission, presided over by Lord Peel, that 
in 1896 there were 3991 clubs in w’hich intoxicjints 
were sold. Of this numlier 660 were in London, 1583 in 
English counties, 1291 in English boroughs, 122 in Whales, 
157 in Scotland, and 178 in Ireland; 313 are returned 
ns pro])rietary clubs, but these cannot rojiresent the real 
nuiiilwr. As rc'gards subscriptions, 1098 have an annual 
subscription of £1 and over, 1158 from 58. to £1, 1405 
from 2s. to 5s., and 329 stand at 2s. or under. J lather 
more than one-lialf the clubs open on Sunday, Avith a large 
proiK)rtion in Whiles and Ireland. On week-days 1582 
are open after 1 1 p.m., or in London after 12.30 a.m. 

There is no available record showing the increase of 
clubs ; but it is known tlmt, of the 3991 existing in 1896, 
there were only 2160 in 1887. According to the returns 
of the Union, it seems tliat in 1890 there were 328 clubs 
affiliated, and in 1900 there were 708. The secretary 
reports that of these 650 have been started since 
1882. The clubs are social or political, drinking or 
teetotal. The drinking clubs are entirely self-support- 
ing, and sometimes own the buildings they occupy; 
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the teetotal clubs are generally subsidized. In the 
drinking clubs the average spent per week on drink is one 
shilling and a farthing per member. There are varioua 
opinions as to the object and use of clubs. On one hand it 
is contended that they exist to provide means of drinking 
when the public-houses are closed, that they are a fruitful 
cause of drunkenness, that the spirit of gambling is 
promoted, and that the entertainments are often of a low 
character. It is reported that during ten years 352 clubs 
were closed by the i)olice or the excise. On the other 
hand it is urged that the clubs against which such chargoa 
hold are few in numlx^r, and such as should be restricted 
by police action; that they have been generally formed 
to promote good fellowship; and that in most of them 
there is a development of a higher taste and a sense of 
social duty. In sui»i)ort of the latter opinion the Union 
offers evidence as to the increased use made of libraries, as 
to the numl)er of club members holding office on local 
governing bodies (2320 in 1901), and of the ever-wriden- 
ing interest taken by members in the affairs of the 
world. The Union, however, acknowledges an in- 
creased love of pleasure comiMired with the increased 
love of knowledge. The number of clubs having Sunday 
lectures has decreased, while those having Sunday entertain- 
ments and games have increased. The proportion, too, of 
political to social clubs goes on decreasing. On the whole 
it may l)C sai<l that the clubs accurately enough represent 
the features of the time — ^the improved conditions which 
leave men leisure, the possession of knowledge which longs 
to spread itself in fellowship, the loA'e of pleasure which 
looks for the easiest ways of satisfaction, and the dislike^ 
of restraint which is haj)py in a club where no one has a 
master. The Licensing Commission, approving of tho 
iMUKjfit to be derived from properly constituted clubs, 
unanimously recommended a system of registration under 
such conditions as to ownership and management as would 
prevent individuals benefiting by the sale of drink or tho 
admission of persons under 18 years of age. 

(s. A. B.; H. o. B.) 

Housing. 

The first legislation on this subject was due to Lord 
Shaftesbury in 1851 and to Mr Torrens in 1868, but for 
many reasons the laws were not effective. The principle, 
however, was asserted that the resix)n8ibility of maintain- 
ing houses in jiroper condition falls on the owner, and that 
if ho fails in his duty the law is justified in stepping in 
and com]K?lling him to perform it. In 1875 and 1879, 
when Lord (h’oss was Home Secretary, the Govern- 
ment brought in Acts, and a subsequent Act in 1882^ 
“to deal with the Avhole area where houses are in- 
ca])able of re])air,” giving the local authorities compulsorjr 
jiowers to enter as purchaser (but at the commercial 
and not at the housing value) and proceed to reconstruct. 
Something was done under the powers thus conferred, but 
in 1884 the jmblic mind w^s deeply stirred by revelationa 
about the condition of the poor. A |)amphlet published 
by Mr Mearns, of the Congregational Union, entitled T/ie 
Hitter Cry of Outcast Lrmdon, described a state of things 
in which health and decency were impossible. A Royal 
Commission, of which the then prince of Wales was a 
meml)er — “one of the most powerful commissions ever 
chosen” — was api>ointod in 1885 to inquire into the 
housing question. Its ahtion brought many details of 
poor life to light, but its report was followed by the 
Housing of the Working Classes Act of 1890, which, 
however, did no more than consolidate all previous Acts. 

The Housing of the Working Classes Act, 1890, is divided into 
three parts. I’art I. deals with large areas. When twelve rate- 
payers call upon the medical officer to investigate a neighbourhood 
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in whioli honseB exist which aro rcgardetf as unfit for habitation, or 
when, without such a call, the medical offioor represents to the 
local authority that an area is unhealthy, the local authority must 
consider the representation, and, if satishud, make an improvement 
scheme. This scheme has to bo approved by the Secretary of State, 
who will issue a Provisional Order (afterwards to be confirmed by 
Act of Parliament), which the local authority must obey. Part II. 
applies to small unhealthy areas and also to individual houses. 
In the former case the local authority may pre}»aro a scheme on 
its own initiative, which must be conlirmod by the Local Govern- 
ment Board, but no Act of Parliament is ueces<<ary. In the latter 
case, when any house is declared unfit for habitation the local 
authority may obtain from the magistrate au order for closure and 
demolition, but the procedure to obtain these orders is besot with 
difficulties. Part lit. gives the local authority power to acquire 
land compulsorily or by agreement, and erect thereon lodging- 
houses, separate houses, or cottages containing several tenements. 

In carrying into effect atdiemea under the Housing Acts 
the Metropolitan Board of Works from 1875 to 1889 
displaced some 27,000 persons of the working class and 
secured the provision of accommodation for approximately 
the same nuiiiljer. Sincii 1889 the London County 
Council liiis, under the Act of 1890, displa<!ed some 
10,000 persons, and under various other Acts some 3000 
more. In lieu of the accomiiiodaticm tlius destroyed the 
London County Council has itself crcct(‘d dwellings for 
some 15,500 persona. The net cost of all ojK»-ration8 
carried out by the Metropolitan Beard of Works and the 
London County Council under the Housing Acts from 
1875 to 1901 amounts in round figures to iJ2, 700,000, 
while the total cost of all works under the Acts (including 
the remunerative ’exi»enditurc on dwellings) amounts 
a])proximatoly to £3,500,000. Tlu^ London County 
Council has in connexion with its dwellings a rent-roll 
which now exceeds £40,000 per annum. Mr BlashiJl, 
the Council's former arcliitec.t, thinks that after allowing ^ 
for the street improvements involved it might be fair to 
say “ that the net loss on the (toiincil’s housing schemes 
amounts to £15, or possibly £50, for every person dis- 
placed.” 

In 1898 the council determined to take further steps 
under Part 111. “ with a view to the purchase of land and 
the erection of dwellings thereon,” independently of any 
clearance or improvement schemes. About 40 acres at 
Tooting were acquired, and subsequently 225 acres 
at Tottenham to house 10,000 persons, and 30 acres at 
Woking to liouse 6000 persons. The borough coumuls, 
under tlie Act of 1899, also liave power to put in force 
Part TIT. of the Housing Act. The possibilities of work 
are immense, in the light of the fact disclosed by the 
census of 1891 that 214,843 jiersoiis in London lived in 
tenements of one room, and 330,238 persons in tene- 
ments of two rooms. The census of 1901 showed, however, 
that progress had been made. The number of one-room 
tenements in London lias declined, and whereas in 1891 
there was 9*2 per cent, of the jiopulatiun in such tene- 
ments, there was in 1901 only 6 ‘7 ; whereas tenements 
of five rooms, which in 1891 were 32 '7 per c(jTit. of the 
whole, rose in 1901 to 34*1 of the whole. TJio rat<j of 
increase during the decade in larger tenements has been 
exactly double that shown in smaller tenements. 

The Cheap Trains Act of 1883 has hail a direct bearing 
on housing by tempting railways to provide workmen\s 
trains. The passenger duty is reduced on condition tliat 
cheap trains are run between the hours of 6 in the evening 
and 8 in the morning. The Great Eastern Hallway has 
thus issued return daily tickets at 1 s. a week to stations 
within 12 miles of London. The consequence lias lieen 
the great extension of workmen’s suburbs in the eastern 
districts. Other companies have been comiielled by 
the Railway Commissioners to provide additional trains. 
The effect is shown in the decrease of the growth of | 
population within the London area. Between 1891 and t 
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1896 the rate of increase was 4*8 i>er cent.; between 1896 
and 1901 it was 2*4 per cent. In the ten years preceding 
1901 the loss by migration from the county of London 
exceeded 180,000. 

The Public Health and Building Acts have also directly 
or indirectly affected the housing question, rendering it 
more easy to condemn houses as unfit for habitation, and 
making it more difficult to build houses with insufficient 
or ill-adapted provision for health and comfort. In 1899 
the Government jmssed an Act by which the local authority 
may advance a sum not exceeding £250 to enable the 
resident or the intending resident of a house not exceeding 
£300 in value to purchase such house, but little use ha.s 
Ixjen made of its j)rovision. 

Public action by Parliament and local authorities has 
iHicn more than equalled by the individual work of philan- 
thropists, companies, and builders. The Peabody trustees 
(1862) and tlie Guinness trustees (1889) liavc in some in- 
stances bought land cleared by the public authority, but 
in most cases have secured sites in the ojjcn market. 
There are smaller trusts in some of the great towns; 
they all build block dwellings, and let tenements sit 
rents which pay a small interiist on the capitfil sum. 
The n^ceipis accumulate, and are invesUid in further 
buildings. Rules are of course necessary, and criticism 
is sometimes provoked. It is olqccted (1) that the Imild- 
iiigs are too much in the nature of institutions ; that 
jKJople need houses, not rooms in a barrack, and that 
a family should liave a house with easy aiteess to the 
street; (2) that tlie tenants who Ixmefit by the somewhat 
lower rent aro not the very jw>or, and are privilegi‘d ; (3) 
thiit the ])ro vision of houses out of charity limits provision 
in the way of business. But at all events the houses m 
built hav*' been au education lioth to their inhabitants and 
to society. l*hilauthroj>ic action has not exhausted iteedf 
in founding trusts. Miss Octavia Hill lias shown even a 
better way of meeting thi^ liousing difficulty. Before Uic 
agitation, as far bai^k as 1864, she and Mr Rnskin, feeling 
that the housing of the jK‘Oplc lay at the root of many 
siK’ial evils, obtained ]iosscssion of a court of low class pro- 
perty. Miss Hill gathered round her a group of voluiitWT 
workers, and, by a])plyiiig character to character, en- 
deavoured tc) raise the tenants as she improved tlie houses. 
Her plan answeri*d : the houses were made habitable; 
broken woodwork was miule sound ; sanitary conditions 
were gradually — too gradually, itoftim semned to iinjiatient 
reformers — put in order ; small ])laygroiin(Js were secunxl ; 
and rents were so regularly ]>aid that the oAvners loceived 
fair interest on their cajiital. By 1902 slie lierself con 
trolled houses occu[)ied by 1268 families, an l lier system of 
management by means of lady visitors has largely extended 
in London and in many English and Scottish towns. Mis.s 
Hill thus originated a way of ilealing Avith tlie, occufiants 
of the lowest class of house Avhich has largely modified 
the views which are takt*n of tJic jnobleni. It is now wh'ji 
tliat it is useh‘ss merely to put peiqtle displaced from their 
hovels into model dAvellings. Thi'y will not submit Ix) 
order; they must be themselves educated, and the change 
must 1x3 gradual. Anotlier result of ihe Ki^yal (kun- 
mission was the formation in Loudon of tlic Mansion 
House Committee for Iriqiroving the DAvellings of the 
Poor, and of like coinmitti*es in other toAvn;:. Thi so com- 
mittees have done particular service in bringing puUic 
opinion —and sometimes the decisions of tJie law courts - - 
to stir up inactive local bixlies. There an; many clannc'K 
in the Building Act and in the Public Health Acts which 
aro not enforced. Local bodies have sometimes a ^m- 
liathy for local landlords ; at other times they are un- 
ac(|uaiiit6d with the law. The Mansion Housq Committee, 
by means of local committees an<l by employing its own 
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inspectors, has brought this ncglwt to light, and in many 
districts a higher standard obtains. One fact is sufficient 
to illustrate the ]>rogress. In 1885 there wtire 89 sanitary 
insjxictors over the London arai, in 1898 there were 256. 
In 1878 there wcie 930 sanitary ins]»octors recognized by 
tlie Local Government Hoard, and in 1898 the number 
was 1822. 

The liousing of tlio poor has also been taken up on 
purely “ busiiics.s ” ])rinciplo.s. A compiny with this object 
wa.s started in 1864, but the first notable success was 
.scored by Sir Sidney AVatcrlow. His company lias laid 
out X 1,000,000, and housed over 30,000 iMiO})le, and 
<lic death-rate stands at 9*95 per 1000. Tlic Artisans’, 
Jjabourens*, and General Dwellings (^oinjiany lias inve.sted 

millions. Companies on this model are now numerous 
in many of the gnsat towns, and generally yield a fair 
<lividend. Of late yeans, however, chiefly by reason of 
the increased exj)cn.so of building, or in a less degree 
)>y the competition of municiiial bodies, tlie comjmnies 
have almost ceased to build. The Aveckly rents paid 
for rooms in the.so block dwellings in London average 
2s. 6(1. or 3s. a room. Private buildt'rs have in 
some instances erected block:, on a like plan to that 
adopted by the com[ianies, but their activity has l)cen 
tihieily shown in building cottages in the suburb.^. 
They ari^ often coiuhnnned as “jerry builders,” but the 
condemnation is probably used in too whole.sale a way ; 
most of the cottages and houses which are now occupicul 
on tli(? outskirts of towns are conve^nient and sufficicmtly 
substantial. In 1878 there w'ere 17,127 new houses built 
in the metropolitan police district; in 1900 there were 
25,161. If, therefore, the 1 loyal Conimi.s.sion was Mlowed 
by no givat mi^asure of ix*furm, there has Ix^en dticidod 
iinjirovemcnt. 

The improvcinent, howev('.r, leaves much still to Ik; 
done, and it has hardly touched the country districts. 
The mischief is no^v, how(^vcr, much more that of over- 
crowding than of uninhabitable dwellings. Many caases 
have in late years tended to aggni-vate the evil. Agri- 
cultural dep^l^ssion has impoverislu‘d country emi»loytu‘s 
and ])rovented the building of cottages, and good trade 
has brought ])copl(; into towns. The high w^ages de- 
manded by trade unions have almo.st doubled the eo.st 
of building — the co.st per room in London is now £108, 
against £70 in 1891 and ])eople being lietter olf, de- 
mand more room. Overcrowding, aturording to a London 
C/Ounty Council report, is more ex(!e.ssive now' than in 
1891. Various solutions, of the problem are urged : — (1) 
Local authorities have been pressed to use tluur ]»ow'ers 
under Part 1 Tl. of the Housing Act to acepnre .sites and 
build, even at a lo.ss to the ratt^payers; and further, to 
obtain powers to borrow at an easier rate, and to j>urchasc 
sites outside their own boundaries. (2) Local authorities 
have at the same time Ijcen advised to interfere less. They 
are told that their restrictions on the character of the 
building, and on the nuink^r of occujiants of a room, are 
absurd, and that business ixiople, W'ho would at once 
supply the demand for houses, are deterred by fear of 
('ompetition supiiorted by tlie rates. They are W'arned 
against creating a privileged class of workmen who have 
Ijetter accommodation or kss rents than their neighbours, 
and may form a constituency who will ]>re.ss their private 
interests so as to corrupt the governing body. (3) Parlia- 
ment is asked by some reformers to introduce new 
methods of rating to make vacant building land subject to 
rates, and to divide ground values from building values, 
so that rates may fall on the fovmer. (4) There are otlicrs 
who see no remedy but in dispersion of the population ; 
they advocate the provision of cheap and easy methods of 
locomotion by means of railways or tram-cars to every ^lart 


of the circumference of gi'eat towms. They sometimes add 
a hojK) that jiower may l)c given to the local authority to 
aetjuire land on this circumference on some fair system 
of iKxymcnt, .so that sites may be available for cither 
munici|xil or private building. The proposal of so 
many remedies shows the urgency of the question. It 
is long since Lord Sliaftcsbury fir.st succeeded in drawing 
public attention to the evil of housing, but it is only 
since 1875 that cirort.s have be(!n rciilly made 1o akitu 
the evil. Figures fpioted above indeed sliow that the 
population is already tending to move from the centre 
to the outskirt.s, and the ambition for a bit of garden 
or for a sight of the country is more widely expressed 
as hours of labour are decreased. To a certain extent 
a remedy is thus king found by a natural proce.s.s, and 
it is often urged that overcrow'ding is due chiefly to 
insufficient means of locomotion. 

There is one cla.ss of people outside the w’orking clas.s 
w’hose condition es[)ecially attracts attention. This is the 
class teund in casual w'arJs, slieltcrs, and common loclging.s. 
It includes some workmen, but derives it.s cliaracter from 
the iwesencc of many l)roken-bodied and broken-hearted 
men and women. These poo]>le— ragged and starved — are 
frequently found on door-steps and under arches, and 
aw'aken general sympathy. “If,” it has I »ecn thought, “ then? 
w'ero decent lodging-liouses, where health and order could 
be .secured at a small charge, many w’cjuld be comfortable 
who are now' drivi‘n to dt'spair by discomfort.” The 
managers of tlie Victoria ironies and Lord Pow’ton luive 
iiu?i this nei'd in London by forming eonqMinios to build 
lodging-houses, and th(? London County Council has itself 
opi‘iu‘(l a “doss-liou.se” on the saini? lines. In some of 
llie great towns — notaldy in Glasgow', where also a Family 
Homo has been o]K*nod--a like provision has been made. 
The (jontrast ]>etween the new common lodging — a w'oik 
man’s hotel -and the old common lodging-house is vi*ry 
striking. Any man who can jiay 6d. a niglit may In? 
secure of privacy in liis Ixulroom and of (‘leanline.s.s 
in his surroundings, of a luuglit .sitting or reading room, 
and tierfect order in the arrangements. Tlio only doubt 
which clouds the satisfaction at the chaiigt? is lest sucli 
good juovision for single men may lead them to jirefer 
.single life to the resjionsibility of a lioiiie. These model 
lodging-lioiLscs do nut, of course, aflect tlio great mass of 
the class just mentioiu?d. These people (^annot pay Cd. a 
night, and will not endure order; they therefon? take 
refuge in sheltcns and casual w'ards, or go to some chca])er 
lodging. (s. A. r..) 

Pauperi.sm. 

Pauperism, inca.sured by figures, has greatly dccrea.sc(l 
in England and ^Vales. In 1870 the number of persons 
W'ho rei'cived relief was 46*5, in 1850 it was 57*4, jxt 
1000 of the poimlation. In 1899 the numlier w'as 26*5 
lier 1000. In Ireland, how'ever, there has been an 
increase. In 1870 there w'cre 74,000 paupers, and in 
1899 tlicrc were 103,866, with a diminished poimlation, 
but between 1890 and 1901 the tendency w'as to a 
decrease in the number. In Scotland there has been coin- 
jiaratively little change, but the tendency is upwards, and 
there were in 1899, 65,929 lumpers w’ith 33,994 dependants. 
At the same time the money .spent on those relieved 
has greatly incr(ia.sed. Whereas in 1850 a mean number 
of 123,004 indoor paiqiers cost £914,264, or £7, 8s. 8d. 
per head, a mean number now of 216,200 indoor 
jiaupers costs no less than £11, Os. 7d. iK*r head. The 
change is due to the iinjiroved circumstances in which 
]jeople live, the larger w'ages, the sanitary improvements, 
the better education, aiul the opportunities of saving, 
but still more directly to the more considerate treatment 
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which has been introduced into poor-law administration. 
Pauperism in one sense is the creation of law, or rather 
of its administration. People may in time of poverty 
get relief, and go bock again to be self-respecting wage- 
oamors ; but those who in time of poverty learn to de[)end 
on relief grudgingly given are paupers, and the increase 
of pauperism is largely affected by action which encourages 
dependence and destroys self-respect. The more humane 
and thoughtful treatment which during the last twenty 
years of the century heljicd to reduce paui^erisiu is shown 
— (1) in the improvement of infirmaries, workhouses, and 
casual \vards ; in the separate provision made for infectious 
iUsease, imbecility, and other forms of mental defect ; and 
ill the impetus given to voluntary effort in developing the 
]> 088 ibilitie 8 of malformed or deficient persons by the in- 
creased number of liomes certified by the Local Government 
Board adapted to tho training of diflicult castes ; (2) in the 
jirovision made for children ; (3) in the attention given to 
the administration of out-relief (see Pooii Law). 

(1) The infirmaries — in towns at any rate — in which 
the sick poor are nursed are now under the care of highly- 
( qualified medical oficers, vrith assistants, and a full staff 
of trained nurses. The buildings have l»een altered or 
built to suit modern requirements, and the medical officer 
has, in {iracticc, unlimited authority as regards the ordering 
of necessary “ sick comforts,” while increasing advantage is 
taken of Bjxicial institutions for special diseases or special 
needs. In London the Metropolitan Asylums Board is a 
Ixidy representative of the several poor-law divisions of 
London, upon whom extensive duties arc imposed by the 
legislature. When it is observed that its cxficnditure during 
the last twenty years of the 1 9th century reached the amount 
of 9 J millions, that during the year ending Michaelmas Day 
1900 this body expended no less a sum tlian .£832,466, tliat 
each bed has often cost £400 to £550, and that the normal 
accommodation of its twidve fever hospitals and its five im- 
becile asylums and its five institutions for ophthalmic and 
other children is more than 16,000 beds, the magnitude of 
its work will be appreciated. Apart from the provision for 
smallpox patients which is incumlient on the managers, 
it devolves upon them to provide and administer a training 
ship for pauper boys of tho metroiiolis, to organize and 
maintain an efficient land and river ambulance service, 
and to provide establishments for special classes of children. 
In the country districts, and notably in Ireland, reform 
still lags, and there are many cases where the workhouse 
cliaracteristics are obvious in the infirmary, where tho wards 
are depressing, and where nursing and treatment are not 
at the same high standard as in London and many urban 
centres. By an order, liowevcr, of the Local Govern- 
ment Board of 6th August 1899 the employment of any 
l»auper inmate to perform the duties of a nurse was 
forbidden, while the employment of a pauper inmate 
in any other capacity in a sick ward must have the 
approval of the medical officer and lie subordinate to tho 
supervision of a paid officer. There has not been *ho 
same improvement in the position of the able-l)odied ; but 
here too, in many instances, guardians have aimed to 
educate rather than to deter those who seek relief. They 
have substituted trades for oakum - picking and stone- 
breaking, introduced visitors, who interest the able-bodied 
by talk and reading, or offer them oi)euings and induce- 
ments to a working life. They have, in some instances, 
made it possible for men of more solid determination 
to get work on the land, and thus train themselves for 
emigration. Tho greatest problem has been and is to 
deal with the vagrant population. In 1882 legislation, 
following an inquiry, made it lawful to detain people 
using casual wards over a clear day if they were proved 
halntuh. 
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The exact terms of tho law arc :-~That a casual shall not be 
entitled to discharge himself from a casual ward before 9 o’clock 
in the morning of the second day following his admission, nor 
before ho has performed tho task oi work prescribed for him ; and 
where a casual paui)er has been admitted on more than one occa- 
sion during one month, he shall not be entitled to discharge himself 
before 9 o’clock in the morning of the fourth day after his admis- 
sion. This hitter regulation, nowever, is modified by an order of 
the Local Government Board of 18th December 1882, which pro- 
vides that a casual pauper, who has been detained for more tnan 
one night, and who represents to the master of tho workhouse or 
superintendent of the ward that ho is desirous of seeking work, 
shall, if ho has to the best of his ability performed tho prescribed 
task of work, bo allowed to dischar^ himself between Iiady Day 
and Michaelmas Day at ha If- past fi in tho morning, and between 
Michaelmas Day and Lady Day at lialf-past 6 in tho morning. 

Tlio same policy of restriction has been followed in tho 
recommendation of cellular wards by the Local Govern- 
ment Board. Guardians have thus at great cost added a 
sort of prison to their establishment, in which casuals are 
confined sometimes for four days in solitary confinement 
and forced to do certain task work in oakum-picking, 
stono-breaking, grinding corn, or cutting wood. There is 
a division of ojuniou among ^nior-law administrators as 
regards the result of the ]K>licy. On tho one hand it is 
contendiui that any failure is attributable to the absence of 
uniformity of treatment ; on the other, that such treatment 
must tend to harden in their ways the somewhat limited 
number of jKJrsons who prefer casual wards to common 
lodging-homes. In the country tho habit of vagrancy 
does not seem to be checked, but under other influences 
which make lawlessness easy is even increasing. The 
number of vagrants relieved on 1st January 1878 was 
6108, and on tho same date in 1901 tho number was 
11 , 668 . 

(2) Tho greatest eliangi^ lias boc^n in the treatment of 
children following on the interest aroused l)efore and by 
the Education Act of 1870. It was fi^lt that it was unjust 
and short-sighted to jmnish tho children of jiaupers by 
shutting tliem up in workhouses or by giving them in • 
ferior education. The desirability of withdrawing children 
from wcrkliouses was recognized by the legislature as far 
back as 1844. Tho Poor Law Amendment Act of that 
year empowered the commissioners (now the Local Govern- 
ment Board) to combine poor-law areas into scliool districts 
for tho management of any class of infant poor not above 
the age of 16 years. Separate schools were in consequence 
formed. The schools have been continually improved. 
Village communities with cottages accommodating from 
10 to 30 children have in some cases been substituUal 
for the block buildings, and no expense has bijon s 2 »ared, 
the cost sometimes amounting to .£190 per bed. The 
annual charge for each child’s keep then reaches £32. In 
1873 Mrs Nassau Senior, the first w^oman insjicctor, found 
the results, at any rate on girls, to be unsatisfactory. It 
was agreed that more individual treatment was wanted, 
and many inii^rovemcnts were made. The Mctroiiolitau 
Association for Befriending Young Servants was formed 
for tho after-care of the girls, and an im])etus was given 
to the jiractice of boarding out children in tho cottages of 
villagers. The system, however, of aggregating children 
in large schools continued ; and as outbreaks of ophthalmia 
and other diseases, and disclosures of cruelty awl luglect 
occurred, another inquiry was held, and in 1896 a depart- 
mental committee reported, condemning the system of 
aggregation. Orders were in consequence issued by the 
Local Government Board for the brciiking-ui) of some 
of the largest establislimcnts, and imcourageinent has bei'ii 
given for the adoption of various plans of scattered homes 
by which parties of children under tho caro of a house 
mother are able to join in the life of a community and 
profit by contact with other children, A perj>etual diffi- 
culty in dealing with children is the prevalence of a class 
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of “ ins and outs,” /.r., of children who are dragged about 
by vagrant jmrents, and frequently come in and out of 
the guardians’ hands. Witli a view to getting control of 
certain classes of children, a law was passed in 1889 which 
gives the guardians poAver to adopt children who may l)e 
<lesertcd by their ])ar(‘nts, and take iijion themselves all the 
parental powers, even to tJje extent of emigrating such 
children. Tn JS99, by the efforts of the *State Children’s 
Association, which was formed to carry into effect the 
recommendations of the committee of 1896, these powers 
were extended to inedude any child the parent of which 
i",, in tJie opinion of the guardians, by reason of mental 
dcficii'iicy, or of vicious habits, or mode of life, unfit to 
have control of it. 

(’^) In the ’seventies social observers wei*c struck 
by the misuse of charity and its competition with the 
out-relief given by tlu! guardians. The effect was seen 
in the increase of dissatisfaction and of i)Overty. Large 
Slims w’(Te being given, some of the recipients being 
tlru liken and others starved. An attempt was therefore 
naule to organizi* charity, and to lay down some principle 
nil which out-relief should be given or refused. Some 
guardians determined to stop giving out-relief altogether, 
j«ud carried out that policy, Theri^ Jiro different opinions 
as to the success. On one side it is urged that the jHiOple 
are 1 Hitter off. When rt*lief was given by no comprehensive 
rule, many poor persons w’cre indiunul to waste time and 
strength and (iharacter in its jairsuit. On the other side 
it is urged that flic needs — esiH‘cialIy of the old — cannot 
be met out of earnings or charity. The facts, in a 
union like WliiteehapeJ, are that in 1872 there W'cre 
1000 indoor and J568 outdoor pau]»ers, out-ndief costing 
,i^l7‘10. Jn 1895 there wvre 1505 indoor and 5 out- 
<loor jiaiipcirs, out-relief costing £29. The not result 
iias be(‘n to put a limit on pau])erisin. When the jwdicy 
nf al»r)lition has not beim follow’od, there have generally 
Ihvii more care and morii discrimination; and up to 1893 
tlu; yearly diminution was ri'gular. Jn 1894 a change 
was made in the (jualilieation of tlu; guardians, and the 
ex.-officio members — that is, tlie magistraics — were removed, 
and the othec thrown o|Km practically to all ratepayers, 
men or wonu*n. Tlie ])ersons thus elected have not had 
the same cxperienci; in a<lministration, and have inclined 
to iiu‘(*t ])overty by grants of out-relief. There has liecii 
in eonsecpienet; a sliglit rise in tlie ixiuperisni. Tn the 
country districts tlu; boards of guardians, under the Act 
of 1894, liave been made identical with the rural district 
councils. Tlu* sjime members have thus different interests, 
and it is cahailated that they will be less under the sway 
of j)olicie.s or parties or classes, and more able to follow 
tlu; lines laid dowai by exix»rienoe. 

The net result of a survey of jiaujicrism is tliat the 
numlK'r of ])ersoiis in receipt of relief is reduced, aud tliat 
those who enjoy relief receive it in a bett(;r way. The 
change is due to many causes, and it is possible that wliat 
may be called tlu; more scientific method of administration 
is the cause wdiich has least j>oi»ular ajqiroval. Sentiment 
favours libi*ral giving and libenil treatment; jirosiierity 
lias made lilKTality possible without undue pressure on 
<die ratepayers. Progress, therefore, dot;s not s<M.;m to rest 
on a secure basis. The lavish exiienditure may induce 
such larger numbers of tlu* sick and afflicted to make 
use of the State provision for their diseas(;s as to cause a 
react ion. (s, a. b.) 

Amusements. 

Holidays imply cessation from work ; amusements imply 
relaxation in work. Tlie provision of means of amusement 
lias extended in every direction. There are more theatres, 
more novels, more entertainments, and more games. People 
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seem either to work so hard or to find work so dull that they 
look for amusement which will demand as little effort* as pos- 
sible. The theatres thus incline to afford spectacles, and the 
novels to give strong sensation. The popular game is football, 
which provides observers with an interest almost like that 
of a battle ; and }K30ple seem to be less and less inclined to 
join in a game at all, unless it be for the excitement of a 
prize or of jwpular notice. There is an increase of athleti- 
cism, but it is largely mixed wdth sjxirt ; men practise to 
take ])art in contests, and tliere is less simple healthy 
pleasure in exertion. People, that is to say, de^jend for 
amusement on something outside themselves, just as the 
children look for toys. A striking feature in advertise- 
ments is tlie offer of all soils and kinds of toys. Those 
who are older tlian children look for something to stir 
their minds, he it a scene in a play or a contest in sport 
The obvious amusement is something exciting — a play, a 
race, a contest ; but alongside there is an increase of other 
amusements wliich de|jeiid on the exertion of mind and 
body. There are now picture galleries in many of the 
great towns ; sketching clubs and rambling clubs an; 
formed among young jicojile ; music is provided by many 
town councils ; and people arc gradually developing a love 
of social meeting, as by travel and reading they find more 
subjects for conversation. The period, again, is one of 
transition. The hard worki*!* in liis first freedom from 
work turns naturally to tlu; excit(;ments wdiich most easily 
stimulate liis senses ; but as with more ](;isurc he develojis 
the |K)wers of his mind, he begins to find satisfaction in 
their list*. A reviiiw^ of the means of amusement now 
provided sliow’s how largely those wOiich excite predominate, 
l)Ut cIos(;r observation show's that at the same time there 
is a growth of other amusements which involve the exercise 
of the mind and taste. (h. o. b. ; s. a. b.) 

Clotiung. 

Observers wdtli memories going back to the ’seventies 
see that people are as a rule bettor clad in 1902 — more 
w'arnily, more ajipropriately, and often witli more taste. 
Many tilings have combined to bring about the change. 
There lias l>een a rajiid suc(;ession of inventions in clothing 
making, and esiiecially in boot -making. Women’s boots 
which formerly c*ost 9s. can be bought for 6s. ; good boots 
for children can bo got for 3s. 6d. Now sorts of stuffs 
have lK;eii made available, some of -which are as serviceable 
as the more highly priced materials they have disjilaced. 
Methods of distribution havi; also been improved. Large 
shops or co-ojHjrative stores have lowered prices ; enterpri.s- 
ing traders quickly distribute bankru])! stocks ; and the sale 
and translation of second-hand clothes have been better 
organized. Education has at the same time devolo|K!d self- 
respect, and ]>eoj)le t^^nd, therefore, to adopt the same 
fashions. There are few workpeople who do not apjxiar on 
Sundays in the same stylo of dress as tliat worn by their 
enqiloyers. Tlio clothing of the poor — as far, at least, as 
outside appearance goes — is always a subject of astonish- 
ment. The only classes w^hich look wretched are not those 
who earn least — widows and labouring families — but the 
candess and thoughtless, who often earn good wages. 
Students who have gone into tlie subject estimate that 
clothing costs a grown person 6d. a week and a child 5d. 
But such clothing, if enough for appearance, is said to be 
insufficient for warmth or protection from weather. 

(h. o. b. ; 8. A. B.) 

Crime. 

During the twenty years from 1881 to 1900 there was 
a definite diminution of crime in England, but to estimate 
the amount of the decrease is a matter of some difficulty. 
The error has been made by some of treating as a measure 
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of crime the average prison |x>pulation, which fell from These figures, which ap}>ly to Englaiul and Wales, 
28,324 in 1880 to 17,435 in 1900 ; hut prison population though in Scotland and Ireland the tendoncie.> arc generally 
depends not only on the number of persons sent to gaol, similar, have to be qualified by the consideration of various 
but on the average length of their sentences, and the fall influences not ca|uible of statistical meiisurcment. Tims 
is one mainly due to the increasing leniency of the the increase in numl)ers and the improved efficiency of the 
sentences passed by judges and magistrates. Others, police, while they are lU’obably one of tlie causes in the 
again, have fallen into the opposite error of founding actual decr(!ase of crime, tend to increase* the st*itistic.s of 
conclusions on the number of technically “criminal” persons tri(Ml by ensuring the detection and punishment 
charges, which increased from 649,811 to 770,853; but of a larger jnoportion of the ofF(‘nces committed; and the 
in this case the augmentation is due, not to any growth actual decrease in crime is therefore prokibly somewhat 
of crime in the proper sense of the word, but to the greater than apt>ear.s from the figures quoted. Again, the 
establishment of new municipal regulations in the interest shorter sentences now j)asstid on habitual oftbndcrs, by 
of the public safety, health, or progress. Within the last giving the same individual more frequent periods of liberty, 
twenty years of the 19th century the cases under tluj and therefore more opj)ort unities of committing crime. 
Education Acts have increUvsed by 34,000, offences with allow the same i)ersou to appear more frecpiently in the 
regard to the highways by 19,000, and offences against | criminal records ; and if there has l)ei‘n a diminution in 
local police bye-laws by 56,000. | the numbt'r of crimes, then* is reason to U'lieve that the 

The best standard — statistically definite and covering a | reduction of the iuimW*.r of ]»ersons living by crime is in a 
wide area of serious crime — is to be found in the number | somewhat greater ratio. On the- other hand, the spirit of 
of indictable offences, i.e,, of offences which are triable on leniency towards criminals which now inevails shows itself 
indictment, whether actually tried on indictment at assizi's in a greater reluctance to prosecute for minor offences, and 
and quarter sessions, or disposed of at l)etty sessions under if this infiuenct* lx*, taken into account, the estimate of tins 
the extensive summary powers which the magistrates now decrease of crime becomes less favourable, 
possess. Within this definition of crime fall not only The causes of the diminution of crime must Ik* fonml 
murder and the great offences against the State, but all partly in changes in the judicial and ])cnal systems, 
crimes of violence except minor assaults, all “crimes ] tartly in 'with*!* inllucmrs atlecting the* national morals, 
against morals,” all sorts of forgery and fraud, and all The gradual extension of tlie ]»rotection atfunh'd by the 
larcenies except some petty thefts. Statistics are avail- police to life and 2 >roperty has already Ikk'ii mentioned a.s 
able, first of the number of such crimes known to tlui one of the infiuenct*s whidi have ti‘ncled to repress eriine. 
polic(^, second of the numW of j>ersoiis tried, and third of | Another influence in tlu* same direction has lK*(*n the exleii- 
the number of convictions. Under (.‘ach of these heads I sion of the summary jurisdiction of magistrates, particularly 
the figures for the period 1880-1900 show a decrease; | in the Summary .lurisdict ion Acts of 1879 and 1899. TJj«» 
but the se(;ond, the number of ]H;rsons tried for crimes, first effect of the Act of 1879, which miudi less(*iu*d the cost 
is generally regarded as on the whole the best t(!st, and and trouble of criminal }>rocee(lings, was to imavase the 
under this heacl there has been a fall from 60,724 in 1880 nuinlM‘r of jn-oscjcutions ; but in tin* long run the greater 
to 53,628 in 1900, or, taking the proportion jier 100,000 quickness and ccirtainty of }uinishment wliich it st‘(*urefl 
of the population, from 236 to 167. proved a (‘onsideiuble influern’c* in eheekiug crime. \vt 

If the view of crime is extended so as to cover every another very im])f)rtant factor was the ehangt* of prisrm 
offence, indictable or otherwise, that can fairly iMi brought organization effected under the IVisou Act of 1877, 
within that designation, iucluding all assaults, all lH*tty by which the local prisons jjassed into th»* charge of a 
thefts, and all minor injuries to projierty, the number of Government deijartment and ihv, varying local nK*thods of 
pcirsons charged fell from 183,000 to 152,500, or, taking tre^iting crime were ro])laced by a uniform national systc*m. 
again the proj)ortion jjer 100,000 of po])ulatioii, from 711 The main features of this system wcn-c a severity of dis- 
to 475. All the figures quoted are those for the years cipliiio for short-si*nteuco 2 )risoners, wdii(ih, without preleiiee 
1880 and 1900. These may be taken as rciircsentative to reforming efficacy, acted with strong deterrent efieet on 
years in a progressive series, not seriously influenced by the minor offenders not hardened to ])rison life, ami tlie 
casual variations. If the averages of ])eriods of five or ten separation of prisoners by cellular confinement, which pi-c- 
years arc taken, the results are not affected in any material vented to a great extent the contamination of first oflende* s 
point. The diminution in indictable offences amounts by old crimiiuils. This system lias now, umh*r the jjolicy 
therefore in twenty years (taking pojiulation into account) einlxidied in the Prison Act of 1898, lioeu n‘[)laced by 
to a little more than 25 per cent.; but this diminution one which, while, less severe in discipline and allowing 
does not affect all forms of crime equally. The general more association of iirisouers, aims at more coiiqiletu 
ratio of decrease ai>plies with little variation to lai’cenies classification of ofVenders and greater diseriinination in 
(which constitute the great bulk — more than five-sixths — their treatment, and seeks to give more scojm* to directly 
of all indictable offences), to robbery, and to forgery. It reformatory influences. Outside the jirison system there 
applies also to crimes of violence to the j^rson, thougli has Iwen an extension of the agencies for the assistance or 
under some of the most im];)ortant heads, such as murder reform of the criminal. The establishment of discluirgc<l 
and manslaughter, the figures are too small to give any ])risoners’ aid soeietie.s has k'en encouraged by tlu* Prison 
regular rate of progression. It does not apjdy complett»ly Commissioners, and assisted by Government funds, until 
to “ crimes against morals,” which show an increase chiefly their oj>erations now extend to the wdiole country; while 
in connexion with the offences created or extended in other societies less official in character have sliareil not h ss 
definition by the Criminal Law Amendment Act, 1885, effectively in the same work. Still more im]K>rtuiit Jias 
nor to burglary and house-breaking, which on the whole been the jiart j»layed by reformatory and indn.strial schools, 
tended to increase. Offences connected with the coinage, which deal with children w'ho are actually criminal or are 
on the other liand, show a much more rajiid rate of living in conditions which must iruiviLibly lead to criiiii*. 
diminution, having steadily fallen from 311 to 70. Suicide, These schools were extensivoly established ])eforo 1880, 
which ap|)ears among indictable offences only in the matter but dealing as they do witli chihlnin, they liad to exercise 
of the attempts, increased steadily, the proceedings for their influence on a whole generation before its full effect 
attempted suicide having ri.scn from 74 to 192. In the could be showm in reducing th(^ criminal pojmlation. 
same period actual suicides increased from 1930 to 2863, From a wider jKunt of view the net result of the educative 



684 SOCIAL! 

and social influences at work has lieen antagonistic to 
crime, with an increased tendency to meet it mther by 
preventive reform than by severe rej)res.sion. The spread 
of common education and the increase of wholesome 
literature are powerful factors in this influence, though 
they have to combat the counter- effects of the debasing 
literature to which the universal ability to read now gives 
a wide currency. The teaching of the Churches and of 
other social institutions has become more practiail, and 
therefon; more (‘fficient in the contest with crime, notwith- 
stiinding tin* decay in some directions of religious influences 
and the. weakening of some of the sentiments wliich support 
the elementary moral obligations. (c. 12 . T.) 

Dkunkennkss. 

In considering the extent to which intemt)erancc now 
prevails as compared with former years, the statistics of 
prosecutions upon which such comparisons are usually 
i)ased arc far from lx?ing completely satisfactory, but, 
inasmuch as they constitute the only i) 08 siblc data for 
sM(!h ctnnparisons, Ave are compelled to accept them. The 
following table gives the average numlH*r of persons per 
1000 of tlie poimlatioii proceeded against for drunkenness 
in Imgland and Wales for each <]uincpiennial ])criod since 
1SD7, the first year of the Judicial Statistics : — 


18.^.7-G1 .... 

. 4-28 

.... 

. 4*78 

1867-71 .... 

. 5*47 

1872-76 .... 

. 7*83 

1877-81 .... 

. 7*25 

1882-86 .... 

. 6*90 

1887-91 .... 

. 6*19 

1892-96 .... 

. 5*84 

1897-99 years) 

. 6*47 

1899 .... 

. 0*74 


The figures, it will Ik' seen, show a steady decline from 
IS72~7G (when the consumption of alcohol wiis quite 
abnormal) to 1892-96. Since tben, however, the figures 
Jiave again risen. The increase was especially marked in 
1899, wIkui a tide of excci)tional j)rosperity was again 
aeijompanicd by great drunkenness. It is also dis- 
ipiieting to discover that tlie average numl)or of prosee.u- 
tions for drunkenness in tlie three* years 1897-99 was 51 
per cent, higher than the average for 1857-61, and ^15 
JUT cent, higher than the average for 1862-66. That the 
increase is ])artly due to more ellicient polie^e administra- 
tion is jirobable, but that this is not a complete explana- 
tion of the figures is made evident by an analysis of the 
general statistics of crime during the same ]K:riod, from 
which it may be seen that, Avhile crime gcniorally (exclud- 
ing drunkenness) lias decreased 28 per cent, in England 
and Wales since 1857-61, drunkenness has increascjd 51 
per cent. 

Speaking generally, it may be said that drunkenness is 
chiefly prevalent in the seaport and mining districts. If 
a line be drawn from the inoutli of the Severn to the 
AVash, it will Ihj found that the “ black ” counties, Aviihout 
exception, lie to the north-west of this line. The Avorst 
(counties in England and Wales in the matter of drunken- 
iK*.ss are Northumberland, Durham, and Glamorganshire, 
Avhile Pembrokeshire and Ijancashire folloAv close behind. 
'I’he most sol)cr counties, on the other hand, are Cambridge- 
shire, Suffolk, Oxfordshire, and AViltsliirc. AA’erages Uised 
upon the returns of entire counties do not, hoAvever, afford 
a complete guide to the distribution of drunkenness, inas- 
much as offences arc not equally distributed over the Avhole 
area of a county. A lieavy ratio of drunkenness in a small 
district may often gh’e a county an unfavourable position 
in the general averages, notwithstanding favourable con- 
ditions in the rest of its area. A better classification is 
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that adopted by the compiler of the Judicial (Criminal) 
Statistics for 1898, and represented in the following 
table : — 

Drunkenness 

(No. of proseoti lions in ]80K> 
l>or 1000 population. 


Mining counties 11 *19 

Seaports 10*20 

Metropolis 9*94 

Maimfactuniig towns . . . . 5*58 

Pleasure towns &*87 

Agricultural counties — 

South-western counties . . . 2*84 

Homo counties .... 2*68 

Eastern counties . . . . 1 *2.8 

England and Wales . . , 6*98 


Further analysis of the i>rOiiecution8 fc)r drunkenness 
shoAvs that about 24 i)er cent, of the total number of 
offences arc committed by Avomen. In the largcT towns 
the proportion, as a rule, is higher. In London, .‘38 per 
rent, of the drunkenness is attributable to Avomen; in 
! Manchester, 36 per cent. ; in Belfast and Glasgow, 32 
]>cr cent. In Liverpool, on the other hand, the proportion 
is only 24 per cent. The much-controv(‘rted question as 
to AA'lietlier intemj)eran(*c is increasing among Avomen can 
hardly, hoAveA*er, he. decided by an appc^al to the criminal 
statistics. So fur as these statistics throw any light at 
all upon the question, they suggest important local differ- 
ences. A more direct (^luc is afforded )>y the Kegistrar- 
Gencral’s annual returns of deaths directly attributed 
intemperance. Tlu^ figures are giv(*n l)eIow. In order to- 
eliminates accidental A^ariations, the comparison is based 
upon the aA^crage mortality during consccutiA^e quin- 
(picnnial i)eriods : — 


Quinquennial 

Average No. of deallis 

Halos 

I'nnialcR 

Period. 

(England and AViiIoh). 

per cent. 

IHjrceiil. 

1877-81 

1071 

69 

31 

1882-86 

1320 

06 

84 

1887-91 

1710 

64 

36 

1892-96 

2044 

61 

39 

1897-99 

2677 

61 

39 

1899 

2871 

60 

40 


The figures are certainly striking. They sIioav^, it wilF 
be noticed, that out of every 100 deaths from alcoholic 
excess in England and Wales at the present time womcm 
contribute nine more than they did in 1880. If, instead 
of taking the total number of deaths, we take the ratio 
l>er million jxjrsons living, the increase is seen even more 
dearly : — 


1877-81 

Males 

per million li\iiig. 

60 

l''oina1uH 

]>er million living. 
25 

1882-86 

67 

82 

1887-91 

79 

42 

1892-96 

86 

51 

1897-99 

103 

63 

1899 

112 

70 


It appears that, while the ratio of mortality from 
alcoholic excess has increased 87 i)er cent, among males 
during the last twenty years of the century, among females 
it has increased by no less than 180 per cent. 

Despite the strenuous and, in many respects, successful 
efforts of temperance reformers, the consumption of alcohol 
per head in the United Kingdom has, though subject to 
fluctuations, increased until it was greater in 1902 than 
it was in 1840, when the tem|)erance reformation Avas in 
its infancy. The consumption per head of alcoholic liquor 
in the United Kingdom in 1840, as comimred with 1900,, 


w*as as follows : — 

1840 

1900 

Spirits (proof) 
wine . 

(Gallons). 

(Gallons). 

. 0*97 

1*12 

. 0*25 

0*89 

Beer . 

. 28*59 

31*75 
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If the figures are reduced to a Ijasis of proof spirit,^ thtj 
result is as follows : — 

Gallons. 

1840 consumption pi*r head . . 3‘80 

1900 „ „ . . 4-.10 

To adopt a familiar method of coiiipiirison, the cxjKuidi- 
ture per head of the population upon alcoholic drinks was 
in 1840 £2, 18s. lOd., and in 1900 £3, 18s. 8d. 

That this increase in consumption is not duo to the 
selcxition of exceptional years will be seen from the sul>- 
joined table : — 

Kiiuivalent in 

Yeiirs. Spirit 

(<j!aUoiis). 

1841-15 a-as 

1846-60 a *58 

1851-55 a *75 

1856-60 a*56 

1861-65 a*60 

1866-70 4-09 

1871-75 .1-78 

1876-80 4-70 

1881-85 a*90 

1886-90 a-87 

1891-95 4*08 

1896 4-20 

1897 4-28 

1898 4-aO 

1899 4-48 

1900 4*10 

Tt Avill thus b(* seen that tlio increase in the consumption 
of alcohol per head fnmi 1841-45 to 1891-95 amounted 
to nearly three-fourths of u gallon of ]»roof spirit. Tin* | 
higlicst tigim^s were reached in 187G (when the effects of : 
the great wave of commercial iirosperity which marked 
the ’seventies Avtu'c at their height), when the consumption 
j)er head rose to 4‘89 gallons of proof spirit. With 
the subsidence of the commercial “ b(K)m ” the consumption 
at once declined, but only to a i»oiiit that was still slightly 
al)ove wliat may be allied the normal figures of the ante- 
1870 period. During the decade 1889-99, however, they 
rose again steadily, until the consum]>tion in IH99 w^as 
higher than it had luien for a period of twenty-one years. 

Tliat much of the indfilgcnce in alcoholic drinks is [ 
excessive and wasteful is not seriously disjmted. 0])iiuons, ; 
it is true, differ as to the proportion of tlie total con- 
sumption that may be so regarded, and the amount at 
l)est can only Ihj approximabdy determined, but (iveii at 
the lowest computation it certainly forms a not incon- 
siderable proj)ortion of tlie whole. Trofessor Leone Levi, 
in his evidence before the Lords* Committee in 1877, 
estimated the amount of intemperate consumption at 
one-lifth of the total consumption. Mr Dudh'.y Baxter s 
<istimate is very much higher than this. The figures 
Avhicli ho gives for 1869 show Unit 38 jier cent, of tin? : 
total consumption of spirits and 32 per cent, of the tt»tal 
consumption of l^eer must in tliat year have represented 
intemperate consumption. If we make the most likuiil 
allowance for a more general diffusion of wealth and a 
conseijuent increase in the amount of temperate consump- 
tion in the interval, and reduce the proportions which Mr 
Baxter gives to 30 per cent, and 25 jier cent, respectividy, 
it would follow tliat more than £39,000,000 was s^ient in 
1 900 in int(;mijcrate and wasteful drinking. 

The number of public-houses and bt^er-shops has, it is 
true, l)oen steadily declining, no fewer than 10,000 having 
disappeared between 1876 and 1896; but this reduction 
in numbers lias been more than out-balanced by the recoii- 

^ Tlie Spirits (Strength Ascertainment) Act, 1818 (58 Geo. III. c. 
28), defines ** proof spirit ” to be that which, at a temperature of 51°, 
weighs 44 equal measure of distilled water. A gallon of 

proof spirit contains 57 l)er cent, of alcohol. The calculation is made 
on the ordinary basis that wine contains 80 per cent, and beer 10 per 
cent, of proof spirit. 
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struction and enlargement of those that n‘miiin. The 
reduction in numlxjrs has affected, for tlu^ most i>art, tlu», 
smaller and least profitable houses only ; but these haw. 
l>een largely replaced by huge “ gin-palaces,” so that wliat 
Lord liHndolj)h Churchill called the “fatal facility of the 
]»ublic-house '* has iHJComo a more serious social fact than 
was the case in 1875. In important legislation the last 
twenty years of the 1 9th century showed little progress. 

Important licensing ]»roposal.s were made by a Conservative 
adiiiiiiistration in 1888 and 1890, and b}*^ a Liberal administration 
in 1893 and 1895, but iu each case they failed to become law. The 
following is a summary of temperance legislation since 1880 : — 

1881. Welsh Sunday Closing Acl. 

1SS3. Acts prohibiting the ])aymcnt of wages in public-houses, 
and the use of drink-shops or refreshment-houses for 
]iarliamentary eleetimi meetings. 

1884. Municipal Elections Corrupt Practices Act, prohibiting use 
of public -bouses and refrcsliiiicnt- rooms for committee 
purposes or meetings in connexion with inuiiieipal 
elections. 

1886. Intoxicating Liquor (Sale to Cliildreii) Bill, pndnbitiiig sale 

of intoxicants “for his or Jjcr own lonsumption " to 
children under thirteen. 

1887. Beer and (’ider Truck (Ilauhc, prohibiting the furnishing of 

beer, ciiler, Ac., to agricultural labourers as part payment 
of wage's. 

Also Scottish Early Closing of I’ublie-houses Act, giving <lis- 
i retionary ]K>wer to licensing benehes outside burglis f»f 
50,000 inhabitants to close publie-bouses one hour earlier 
on week nights. 

1888. Jlabitual Drunkards Act. 

1891. rrevention of Cruelty to (’hildreu Act, which, int^r alia^ 
ciii|K)wcrs inagistratf's to eoniinit to inebriate homes the 
drunken parents of ill-used (‘hildren. 

1897. Licensing Amendment Scot land) Act, 

1898. ifabitual Inohriates Act. 

1900. Beer Heltti lei's’ and Spiiit Croeers’ Retail Lic'-n 'es (Ireland) 

Act. 

1901. Into.vic'ating Liquors (Sale to C!}iildrcn} Act. Su.) 

Looi>. 

The iibolitinii of duties, llie invontiou of cold storage, 
ilic jiracticc of tinning incsii and fruits, a.nd improved 
means of transit, have enlarged the supply ami changed 
the character of the foods of the ])eoplc. Casual <»bserva- 
tion of the sho)>.s in jioor noiglibourhoods sliows the tins of 
.siilinon, j»ea(!lies, soups, as xvell as of ordinary imiats, piled 
uj» for siile, while on the barrows in the stretds there is a 
]deutiful supi»ly of bananas, tomatoes, grapes, Ami. Closer 
impiiry conlirms the conclusion suggested by sucli obsei'xa- 
tion. In ]iS83 there w\‘is imported and retained for home 
cousuniption 0 75 lb of fresh mutton jKu* ln*ail of the total 
l»opulation of thi‘ Ciiited Kingilom ; in 1900 the ainoiii.t 
hail risen to 9*28 Ih. Tlu^ figures witii regard to bacon 
and ham show* that in 1883 there was Jl Ul Hi imported 
for each inhabitant, while in 1900 the amount was 
19*62 lb. There is a Iik<^ increase in the use of im]K)rti*d 
Imttci*. Iu 1886 — the first year iu which it was dis- 
tinguished — 1*57 Hi iK*r head w'as iintiorteil ; in 1900 tlie 
amount was 9*11 Ih. Jn 1883 each ]K?rson had for his 
use 26*52 iiiijM^irtc'd eggs ; in 1900 he had 19*48. But the 
mo,st astonishing increase of all, reprosenting the dovehq>- 
immt of the use of jam, is in sugar, Jn 1883 the iinjiort 
of sugar for home e«>iisiimptioii im.t head of the po])ulatiou 
w^as 9*91 111 of refined sugar; in 1900 it was 52*23 Hi. 
It is somewhat more difficult to tell by figures the dt;- 
velopment of the use of foreign fruits; they w'cje imt 
distiiiguisJied in the returns till 1892, but in that year 
the value of grajK's i in ) sorted w'as £36.3, (if 1, and in 1900 
the value was £595,000. The dried tir tinned fruits 
iinjKirted in 1883 were of tin*, value of £809,938, and in 
1900 the value had risen to £1,848,872, an astonishing 
increase, justifying the conclusjon drawn from the tins 
W'hicli fill so many shop w’indows. It iniist be remembered 
that these figures take no account of the home produce, 
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which must he added to the food supply of the people. If, 
now, the further question be asked, whether the increased 
importation has been followed by a decrease in price, the 
answer is generally in the affirmative. A live ox which 
was valued at £21*57 in 1883 is valued at £18*19 in 
1900; a sheep has gone down from 45*13 shillings in 
1883 to 31*87 shillings in 1900. Flour of wheat which 
w'as 15*12 sbillirigs i>er cwt. in 1883 was 9*38 shillings 
in 1900. Food may therefore l)e said to be cheaper, 
more plentiful, and more varied. It is al.so more closely 
protected. The Food and Drugs Act, 1875, amended in 
1899, aims to protect consumers against adulteration in 
all its recognizable forms. The Weights and Measures 
Act, 1878, was amended in 1899, so that local authorities 
might have more power to enforce its measures. Under 
these Acts armies of insixsctors arc always at work. They 
every year condemn as unwholesome tons of fish, meat, 
and fruit, iiiul they every week prosecute sellers whose 
weights and measures have been found to l)e short. The 
j)rescnce and activity of these ins^HJctors have created a 
standard up 1o which public opinion slowly rises, so tliat 
there is now greater (!are on the part of lairchasors to 
avoid bad food. The review of the food supply of the 
]>oople is so far encouraging. It nniy be that in devclo))- 
ing foreign supplies the home su]j])ly has l)een neglected ; 
that for want of skill gardening near tlu^ gr(?at tow'iis has 
not Iwen dovt‘loi)t‘d, that by the mono|>o]y of railways the 
transit from country districts has lieeii made difficult; it 
may be that food might fresher and even cheai»er ; but 
ineastin'd by any test, the advance during the |»eriod 
1880-1900 was great. There is, however, another set of 
facts wliich have to Ix^ considered. (Visual observers not 
only s(*e loa<l(‘d shops and stalls : tliey see also many jK)orly- 
nourislmd faces and jM)orIy-dovtjlo|>od Iwlic'S among the 
people who crowd the streets; they not only hear of increased 
imi)orts ; they also hear from doctors that the diseases of 
tli(^ poor ai-o largt'ly due to underfeeding. Students who 
look more closely find that for the bare supj)ort of life a 
man in moderate work r(‘([uires daily 3500 calories of food 
(Miergy, and a woman eight-tenths of this amount. It is 
according to this scale that the Local Government Board 
has framed the dietaries for use in workhouses. Careful 
inquiry has shown that to ])rovido this amount of f<x)d in 
the (lieaiK\st bivin, without regard to taste, the cost for a 
mail ]Kjr >viH?k is :is. 3d., for a w’ornan 2s. 9d., for children 
2s. 3d. A family, therefore, of five ])crsons wouhl need at 
least an income of 22s. a 'week just for rent, clothing, and 
food, without any margin for drink, holidays, literature, or 
amusement. The statement of this fact is sufficient to 
prove that even with this supply of food there must be a 
largo number of ]>oo])le still underfed. ^Ir Booth and Mr 
llowntree, who have made detailed inquiries, both agree 
that 30 j»er cent, of the people live in iwverty, nearly half 
of them because of an insufficient income, and the rest 
lH‘causo of their ignorance, their w'astefulness, or drinking 
habits. If in a family 'W’here the earnings are 22s. or 248. 
a week the man falls ill or gets out of work, if a holiday is 
taken, if a treat 1h' indulged in, if oven some food Ixj bought 
more api^tizing Imt less nutritious than that which has 
the largest strength-giving power, if there Ixs any change 
in the ordinary routine — then the necessary focnl must be 
reduced and the body lie called on to suffer. There are 
notoriously many families w^here the income is below 22s, 
a week ; there are at least an equal numl»er of families 
where, if the earnings be somcw*hat larger, there is ignor- 
ance as to the right choice or use of foo<l, and great wuisto 
of sul)stanco on drink and amusements. 

The conclusion of "Sir Booth and Mr Rowntree i.s, there- 
fore, that 30 iHjr cent, of the iwpulation is underfed. The 
remedy is, first of all, an increase of w*ages, which means 


that by intelligence and character the ivorker shall be 
worth more w'ages. But wuth increased w'agos there must 
be also increased knowledge of the value of foods and of 
the methods of feeding. Mothers frequently give their 
children meat before the appearance of teeth with which 
to bite it. Wives prepare their husbands* meals in such a 
way as to destroy much of their nourishing power. People 
have often altogether wrong notions as to what is strength- 
ening and what is not. It is something that these facts 
are known, and already local authorities have started 
lectures and cookery classes, which ought to be valuable. 

(h. 0. B. ; s. A. B.) 

Health. 

Examination of the death statistics shows a steadily 
iiKTcasing average length of life in England. The “ cx- 
])octation of life” at birth, which in 1880 was calculated 
to be 41*35 years for males and 44*62 years for females, 
had increased ten years later to 43*66 years and 47*18 
yiiars respectively. Thus the average length of life in 
England in ten years increased by about three years, and 
is still increasing. We find that the decrease in the 
mortality is still apparent at all ages from 1 year up to 
45 years among males and to 55 years among females. 
The mortality has increased at other ages up to 85 years, 
after which there is an apparent decrease. From the ages 
of 5 years to 30 years the decrease in the rate of mortality 
is relatively large, and, though less marked, the decrease 
is evident also in all the succeeding age-periods. 

But while we recognize the general improvement in the^ 
conditions of life, further examination indicates considera- 
tions of a less satisfactory nature. There is still a high 
death-rate among infants under 1 year of age, though 
this decreased during the period under review. Dr Farr, 
whose studies of vital statistics have served — and still 
serve — as models for other workers in this field, mentioned 
the following conditions as those the influence of which on 
the health of a community is unquestionable: — (1) the 
physical well-being of the people as to dwellings, food, 
drink in excess or defect ; (2) firing ; (3) cleanliness and 
clothing ; (4) sewage and drainage. The relation between 
health and the density of ])opulation under existing sanitary 
conditions, and the measures taken to limit the spread of 
infectious diseases, liave also to be taken into considera- 
tion. Some of these conditions are under tlio control of 
the individual, others are regulated by the State or by 
load authorities. There are facts to be elicited from the 
tables of the causes of death which ajiiicar to indicate 
tliat the improvement in the healthiness of the people 
is due not so much to a greater attention to health 
requirements by individuals, as to the sanitary improve- 
ments carried out by local authorities and the health 
regulations initiated or enforced by the State. The 
regulation of the conditions of labour by the Factory 
Acts, &c., has tended to reduce the mortality in certain 
trades and occu].)ations. Without going into detail, the 
general result is shown by the fact that comparison of 
1891 with 1871, with regard to 76 occupation groups 
where such comparison is possible, shows that at the 
ages 25-45 (which corresponds with the working period of 
life) there was decreased mortality in 63 of these groups, 
during the latter {)eriod, whilst in 13 groups only was 
there an increased mortality. The deaths from zymotic 
diseases 8ho\i' a diminution, especially in those diseases 
which arc influenced by the sanitation of towns or districts, 
and those for the prevention of which special regulations 
are in force. Enteric or typhoid fever, the spread of 
which depends so largely upon drainage and water-supply, 
are credited with a decreasing death-rate. The mortality 
from scarlet fever shows a large diminution, and whooping 
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cough also is less fatal. Measles remains a frequent cause 
of death, and the mortality from this cause, though 
diminishing, fluctuated but little during the last thirty 
years of the 19th century. Diphtheria has increased, and 
shows a progressive increase in mortality. This disease is 
especially fatal in young children at an age when isolation 
is impracticable, and the mortality from this cause may 
be taken as to some extent a measure of the sanitation of 
the home as distinct from the sanitation of the locality. 
There is still much room for inq^rovement in the sanittition 
of the homes of the poor esixscially, and in the care which 
would prevent the spread of infectious illness in the 
family. The diminution in the mortality from consunq)- 
tion and other tubercular diseases is one of the most 
noticeable and at the same time satisfactory facts which 
the death returns demonstrate. This decreased mortality 
can only be referred to an inqirovement in the general 
sanitary and hygienic (jonditioii of the jieople, for as yet 
it can hardly be said that any special preventive measures 
have iHioii put in force against these? diseases. The 
influence of overcrowding — the aggregation of individuals 
— iu the causation of consumption is iindoubted. The 
efforts made by tin? authorities in most towns to ]»rev(‘nt 
the overcrowding, both of buildings on a given area and 
of inhabitants within the dwellings, have probably had an 
important influence in the? decrease of consumption. But 
we may reasonably assume that some proportion of tliis 
decrease indicates an improvement in the dwellings of the 
[K'ople, and is a sign of increased prosiierit}*. This 
assumption is borne out by the fact that, although the 
diminution iu the mortality from consumption is to be 
observed at all age-periods and in both sexes, it is in the 
(*arlier stages of life more especially that the reduction 
has taken place, and the decrease has l)ecn greater 
amongst females than amongst males iu the later 
age-i>criods. We may tak(j the cliiinges in the detith- 
rate from phthisis (consumption) in children under 15 
years of ag(i, and in women, to rojircsent the influence of 
the home conditions, for these are much at homo, whilst 
tlui men are subject to outside influences at their work. 
In illustration we may take from tlie sixtieth report of 
the Registrar-General (1897) the following figures, which 
show the percentage reduction in the phthisis mortality 
between the period 18G1-70 and that of 1891-07 : — 


Age Groups. 

Reduction |)er cent, in 1891>97. | 

Hales. 

FemaU'S. | 

All ages 

35 

■19 

Under 5 yrs. 

55 

58 

5 

58 

49 

10 

CO 

50 

15 

53 

5t; 

20 

49 

57 

25 

39 

5:i 

35 

23 

42 


Tlie reduction, which is considerable ff>r both soxos up 
to the age of 15, becomes proportionately greater for 
females os compared with that of males in the succeeding 
age-periods. 

But while we recognize with satisfaction such indications 
of improvement in the well-being of the peojile, we have on 
the other hand to note that the death-rates from anaemia, 
from rickets, and from diarrhoea show an increase. These 
diseases are to a large extent dependent uixm the hygienic 
conditions of the home life. There are other considerations 
also which call for serious attention as indicating evils of 
national importance. The high mortality of men of all 
ages after 25 years is especially remarkable in London, 
whilst the mortality of women is increased to nothing 
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like the same extent. Two causes appear to oi>erate 
powerfully in producing this result. The first of these is 
referred to by Dr Farr in these words : — “ Not only the 
roughs but the intelligent artisans of London do not 
wa^ the whole of the body daily.” The second cause is, 
in the opinion of the same authority, the greater intern- 
IHjrance in regard to alcoliol of the men as conqiared with 
women. 

The influence of occuptition is also seen to be very 
great, for those most exposed to temptation show the 
highest death-rate. lnnkec|X)r8 and inn servants, and those 
engaged in the manufacture of alcoholic beverages, show 
the greatest mortality ; cab and omnibus servants, coster- 
mongers, commercial travellers, come close upon these ; and 
butchers and bakers arc also high on the list. It is a 
significant fact that while the drivers, »tc., of cabs and 
omnibuses show a high mortality from intemi.»crancc, engine 
drivers and railway guards (tome low' on the list of deaths 
from alcohol ; these men hav(», for the most part, respon- 
sible and well-paid posts, which they could not retain if 
they were intemi)erate. The death-rate from insanit}' and 
that from suicide show' a progressive increase. It is 
notable that those occiq)ations which show a high mortality 
from alcoholh? excess furnish also the highest pro])ortionate 
mortality from suicide. Tt is therefon? i)ermisBible to attri- 
bute some portion at least of the increascnl mortality from 
insanity to the greater prevalence of intern j)cnince. Then* 
remains the fact tliat the mental strain resulting from tin* 
greater comt^etition of the present day may have some 
influence on this mortality from mental disease, whicli 
thus represents the price tin* community iNiys for its 
prosperity. The continued increase in tlio mortality from 
dial-Hjtes points also to the severity of competition, since 
nervous strain and w’orry are important factors in the 
causation of this disease. 

The conditions of life in tow'ns contrast most unfavour- 
ably with those of rural districts. The urhin death-rate* 
in 1899 was equal to 19*2 per 1000, w'hile the rural rate* 
was 16*3 i)er 1000, And although the urban rate w'as 
equal to the average of the ten preceding j^ears, the ratio 
of urban to mral mortality (as 118 is to 100) is higher 
than the average ratio during those t(‘u years. It is 
abundantly evident from the returns of the llegistrar- 
General that the death-rate of diffeient districts in(*reast*s 
according to tlie density of the population, /.c., the niimbi*! 
of persons to a given area. There is a tondem^y for the 
people to leave the country districts and flock to tin* 
towns, where work is, as a rule, mon? highly paid niid 
t)erliaps more plentiful, lint though this may lead to the 
greater prosjxjrity of the individuals, it lias au injurious 
influence on health. And simte it is tlu* children w'ho an* 
particularly susceptible to tliose (ionditions which make 
the towns less healthy than the rural districts, it is 
evidently desirable that so fnr as possible the familu*s of 
the town workers should lx? brought uj) in the country, or 
at least on the outskirts (if the tow’u rather than in its 
crowded centre. (j. k. s.) 

Holioayb. 

Holidays have Ixjen greatly extended since 1875, ami 
signs of the change are everyw'here manifest. Almost 
all persons in regular employment now stipulate for a 
holiday period, and employers have to arrange accordingly. 
The Bank Holidays Act, 1871, cxpn*ssed the tendency of 
tlie time, and gave it great imixitus. Peoidc who had 
hitherto taken casual holidays, and jxjrhaps felt somewhat 
conscience-stricken at neglecting w'ork, now felt ju8tific<l, 
and began to plan the use of these days. The railways 
and caterers for amusement have of course risen to the 
occasion, and tempting advertisements crowd the walls. 
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The effect of the Act has been to stimulate the holiday 
sense and awaken the dormant curiosity of many a mental 
sleeper. The offer of a whole day has encouraged enter- 
prise in those who hitherto had spent their broken bits 
of holiday within a few yards of their homes, and it has 
led those who have learnt to enjoy one day to demand 
a longer season. Ihit it is a question whether this Act has 
not now answered its j)urpose. Enormous crowds of people 
comix)sed of one social class generate excitement which is 
unwholesome, the great demand on s{)ac6 in carriages or in 
places of resort brings about a rise of prices, and there is 
(jften a laxity of manner and of morals, followed by incidents 
which are demoralizing. Many thoughtful members of 
the industrial classes now hold the opinion that the exist- 
iMice of the Act makes their demand for ixjriodical recrea- 
tion less effective, and has set apart days on wdiich the 
lower classes revel and the upper classes remain indoors. 
“A chasm,” they say, “has been made between classes 
who would have l)cen Ixjtter for taking their pleasures 
in relation to one another.” The fact, however, remains 
that bank holidays, and esixicially the August holiday, 
are a great institution. They have become the centre 
of longer holidays, the day necessarily included in the 
week or fortnight. They draw out vast crowds to places 
of amusement or to country resorts. The tendency 
every year is for jKJoplc to go farther afield and to make 
more use of the railways. The (^r 3 ^stal Palace, for in- 
stance, is more, and the Zoological Gardens loss frequented. 
The railways and steamers are c^'ery j^ar more largely 
used for excursions to more distant counties or seaside 
places. The habit of travelling has indeed enormously 
developed. In consecjucncc, there has Ix^en a great increase 
of ageuci(\s and facilities, some of which are educational 
and some simply commercial. Of the latter Messrs Cook 
have been the pioneers, and now there are various firms 
who render travelling easy in all juirts of the w^orld, by pro- 
viding couriers and hob^ls, as well as ^lersonal conductors. 
Of the former the Toynbee Hall Travelling Club is the 
original on which many others have since been formed. 
Tn these clubs the members are instructed, before their 
journeys, in the history, art, ike., of the countries they 
visit, or they are accompanied by lecturers, who on the 
spot tell something of the tilings and })eople around. 

It is im]K>ssible to give any idea of the numbers who 
make use of either of these agencies, but the presence of 
hjiglish |X5oplo is v<M\v evident to all travellers abroad. In 
the British Islands the railw^ays and steamers have made 
travelling easier and clKuijior. Third-class carriages are 
attached to express trains, and on some lines accompanied 
by refreshment cars. The carriages themselves have been 
made more comfortable, and access to distant jilaces has 
been oixined. Tn 1877 the total length of lines o|am in 
the Unitod Kingdom was 17,077 miles. Tn 1900 it had 
increased to 21,8I>5 miles. In the earlier year the 
numlier of passengers (exclusive of season ticket holders) 
carried was *'34:9,541,325, and in 1900 the total reached 
was 1,142,276,686, wTio iiaid as fares J645,383,988, against 
.£26,534,110 paid in 1877. The reduction in the fares by 
means of excursion and tourist tickets is showm by the 
fact that while the passenger traffic has doubled, the 
amount for conveying them each mile lias only increased 
by one-oighth. Two ]X)r8ons could in 1902 travel for 8d. 
the same distance as in 1877 oius ^lorson was conveyed 
for 7d. These increased facilities for travel have b^n 
followed by tlio increase of places of resort, especially 
on the coast. A plan for opening more remote country 
districts has been adopted by the railway companies, who 
issue at the beginning of each season lists of lodgings 
at farmhouses, cottages, or moorland homesteads. The 
children’s country holiday funds, followed by the women’s 


and factory girls’ clubs, have largely increased the 
summer exodus from town to the country. By means 
of these funds the children and the w^omen paying some- 
thing for themselves are placed for a week or fortnight in 
country cottages. They get by this means not only change 
of air and food, but some experience in the ^bits of 
country people and countr 3 r animals. The numbers who 
are thus sent from each city are very large ; 60,000 at least 
go annually from London in connexion wdth the funds, 
and an uncounted number who, having once been by the 
help of the fund, now make their private arrangements. 
But it is not only the railways and steamers which have 
enabled people to get the pleasures of change : the in- 
vention and the iiiqiroveinont of the cycle has put much 
new pleasure within the common roach. In 1878 the 
Cyclists’ Touring Club was formed, with 144 members : in 
1900 it had a membership of over 50,000; and, still more 
recently, motor-cars have offered themselves as new means 
of locomotion. Increased holidays constitute perhaps the 
most marked feature of the years since 1875. The feature 
is due to many causes ; but it is to be noted that in 1842 
the Early Closing Association commenced its agitation, 
and has never since ceased. Its object was a half-holiday 
for every person omploj'ed in shops. Its own object 
has not been reached, and Sir John Lubl)Ock (Lonl 
Avebury) has vainly stiiven to secure by law what the 
association has failed to secure by voluntary action. If, 
however, the association has not reached its object, its 
influence has undoubtedly been instrumental in educating 
public opinion. 

A review of the wluJe subject is encouraging. There 
may still be whole classes whoso holidays are uncertain ; 
there may be even larger classes who can never look 
forward to ijeriods longer than one or two days ; there may 
})e some misuse of holidays ; but, on the whole, times of 
leisure are more regularly provided, and are used in getting 
strength and knowledge. If sometimes it seems as if love 
of pleasure had become (excessive, and that men hurried 
w^ork so as to get to ))lay, there must be patience over 
times of transition. It is good that people have time to 
travel, to get fresh air, and to know one another ; if tlu^y 
do not at once use the time for the best pur}x>ses, it is 
something that they have the time to use. 

The chief criticisms which it occurs tf) the WTiters to make 
are : (1) that it would bo better if holidays were spread over 
the year, and not so g<*,nerally confined to the month of 
August; (2) that the practice which now holds of giving 
clerks a holiday of weeks should be extended to workmen 
who iio\r take holidays of days, which in the year often 
amount to weeks; and (3) that education should be 
directed to fit jieople to enjoy themselves in natural sur- 
roundings, rather than dejiend on getting enjoyment from 
excitement. (ii. o. n. ; s. a. b.) 

Open Spaces. 

Since 1847 many Acts have been passed relating wholly 
or partly to the provision of open spaces, besides those 
which were framed to deal with special parks and recrea- 
tion grounds. Section 164 of the Public Health Act, 1875, 
}>rovided for the acquisition of such spaces ; the Commons 
Acts of 1866 and 1876 secured the preservation from en- 
croachment of lands over which there were public rights ; the 
Open Spaces Acts of 1877, 1881, *and 1887 gave further 
powers to local sanitary authorities to utilize, acquire, and 
maintain recreation grounds; and the Disus^ Burial 
Grounds Act of 1884, by making it illegal to build on any 
land that had been set aside for interments, assisted the 
movement, begun in London in 1875, to convert the old 
closed graveyards into public gardens. A valuable im- 
l)etus was afforded by the Corporation of London (Open 
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Spaces) Act, 1878, whereby the Corporation was cmix)wered 
to levy a tax on grain, and to use the money for the 
acquisition of public land outside the mctroi)o]is, such as 
Epping Forest, with its area of over 5000 acres. In order 
to stimulate and encourage the efforts of the public bodies, 
and to watch the progress of open space legislation, certain 
useful voluntary agencies came into existence. The Com- 
mons Preservation Society has worked most assiduously 
since 1865 (see Commons). The Metropolitan l\iblic 
Cardens Association, formed in 1882 by the earl of 
Meath, has carried through, or assisted to carry through, 
nearly 500 successful undertakings. Open space agencies 
have been started in Glasgow, Liverpool, Manchester, 
Norwich, and other provincial towns, in the colonies, in 
America, and on the Continent*; while a sub-committee of 
the Kyrle Society, under Miss Octavia Hill, has done very 
useful work. This valuable movement lias also from time 
to time been encouraged by noble gifts of imrks and other 
lands for the use of the public. A joint committee of 
representatives of tlie ojien space societies, jiresided over by 
Lord Hobhouse, urged all public governing IkkUcs through- 
out the kingdom to commemorate the Diamond Jubilee by 
<^arrying out some oiien sjiacc scheme ; and this Queen^s 
Commemoration Committee reported that 78 such schemes 
had been carried through to their knowledge, 9 iDeing in 
London and the suburbs, and 69 in the provinces, resulting 
in a gain of 651 acres (besides trees and scats), of which 160 
Kicres appeared to have lieen given and 491 purchased. By 
the Commons Act of 1899 the county councils acquired 
the same powers as liad before then Indonged to the urban 
4Uid rural district councils, and all those bodies can now 
l>rescrve, purchase, lay out, or maintain recreation grounds. 

The following works on this subject will be found useful : — 
SiiAW Lefevre. English Commons ami Forests.’^^ii R. Hunter. 
Open apobces^ Footpaths^ and liigHs-of- iray.— Mrs Basil Holmes. 
The London Eurial-Oroumls . — Colonel Sexby. The Municipal 
Parks and Gardens of London^ (i, m. II.) 

ruHLic Libraries. 

Ill 1 875 only 82 towns or districts in the XTnited Kingdom 
liad adojited the Public Libraries Acts; and in tliis number 
oinitres of population like London, Glasgow, IVcston, Ports- 
mouth, Aberdeen, Edinburgh, Halifax, Belfast, Croydon, 
West Ham, and Huddersfield were unrepresented. Now 
<*very large town in the country has its public library, and 
not a few of the smaller urban and rural districts. In 
iill, 430 places liad established libraries up to the end of 
1901, and it is estimated that these institutions are tho 
means of circulating about 40,000,000 volumes of carefully 
selected literature every year. These issues iHjjirescnt but 
a tithe of the work actually accomplished by the public 
libraries of the country, because the total only includcvS 
books issued for home reading and books which arc 
referred to in reading-rooms and duly recorded. The 
immense number of unrecorded references made to com- 
mercial, technical, and literary works, which most libraries 
now place for free insjiection on open shelves, are not 
counted in this estimate, nor does it include the enormous 
use of artistic, literary, scientific, trade, and other magazines 
or journals, made by all classes of jieople, not to s})e(ik of 
the newspapers and miscellanies. Other do|)artment8 of 
work which have been undertaken by library authorities, 
such as lecture courses, classes, museums, juvenile and 
school libraries, ike., liave also to be reckoned as additions 
to the extraordinary range of activity already indicated. 
In one respect the public libraries of the present day 
■comimre very favourably with those of 1875, and 
that is as regards general excellence of administration. 
Hcientific methods of arranging and cataloguing books, 
so as to make them easily accessible to all, had not been 
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devised or widely adopted in the past ; and though a con- 
siderable nunilier of libraries still lag behind as ri'gards 
close classification, tho cataloguing has improved greatly, 
and it is now very rarely tliat a really bad catalogue is 
published. In other respects improvements have numb 
fested themselvi's. Greater freedom is now allowed to 
readers, and restrictive rules and regulations ha\'e lieen 
relaxed with benefit to all concerned. Some libraries ha^'t‘. 
adopted, witli complete success, improved methods of 
allowing borrowers direct access to the shelves, there to 
select l)ooks by ai'tual examination and comparison in 
minutely classified libraries, and the result of sevmi ycars^ 
experience has been to justify what was regarded as a 
somcwliat dangerous dejiarturt*. Mr Janies D. Brown, the 
librarian of the Finsbury Public Libraries, was the first to 
initiate this system for lending libraries, and his name will 
ever be associated with open access to the library sluivcs. 
Other libraries, by reducing the age limits at which readers 
may enter, and otherwise extending the franchise, liavo not 
only increased their popularity, but largely extended tlnur 
spheres of work and usefulness. I'Ikj funds for carrying 
out the great variety of work undertaken by jniblif^ 
libraries remain the same now as in former years, and 
with few exceptions no further power has been granted 
since the penny limit to the rat<' w^aa fixed in 1855. Some 
few towns which have secured sinxial legislation have been 
enabled to raise the amount of rate, or even to abolish tho 
penny limitation, and have t hus achieved results in advaiu*e 
of their neighbours. But it is (juite clear that until Parlia- 
ment steps in anrl empowers local authorities to im^rease 
the library rate by a gcnenil abolition of the old limit, or 
fixing a new and higher one, the majority of British pulilii! 
libraries will have to struggle on as Ixjst they may — in a 
hi'althy but somcw4iat crippled state. Tho conditions 
under which the Acts may bo adopted by a community 
have Ixion greatly simplified by tho Public Librarit;s 
Amendment Acts, 1893 and 19f>l, and the London Govern- 
ment Act, 1899. The power of adoption has lieeii 
transferred from the ratepayers at large to the governing 
body of the administrativii area, saving os regards parish 
councils, and the result of this transfer has lieeu a large 
increase in the numlx*!* of jiublic libraries. 

Reference may he made to some of Llio recent literature on tin*, 
flubjoet, which has not only mi])roved in quality and increased in 
quantity since 1875, but is much better reprosentod both in 
journals and books. For recent statistics, methods of work, kv.^ 
SCO Green wood’s Xil/mr?/ Ytur-Book^ 1897 and 1900-1. The Iiistory 
of the movement is told at considerable length in Tromas (jKkkn- 
wood’s Public Libraries^ 4th and 5th editions, and Oolk’s The 
Free Library ^ 1897, Otlier aspects of the suUect may be studied 
in tbo various volumes of The Library Series edited by Dr 
Garnett ; Manuel de Piblioiht^conomiCy by Graeskl and Laudk, 
1897 (a good general skcL-h of methods) ; A Library lYiniery by 
J. C. Dana ; the publicatif>ns of tht) Library Association ; tlic 
Library Association Year-Hook ; and the current British and 
American journals devoted to lilu ariaiiship. (t. 

Waues and Hour.-, ok Labour. 

Binco the formation of the Labour Department of tht; 
Board of Trade in 1893, tin* wages statistics of tin' 
country have stcailily increased in value and in voIuiik? ; 
but the complexity and variety of tho wage-earning classes, 
tho limited extent to which representative returns can 1k5 
obtained, the irregularity of employment, iha j»rcvalence 
of overtime, and the difterences in tho methods of remunera- 
tion — all of wdiich obscure the definiteness and detract 
from tho sutticiency of such ri‘turns as aro available— are 
among the causes that make any general fitatement as to 
rates of wages and average earnings impossible. Certain 
general tendencies at tlie end of tho 19th century may, 
however, l)c indicated. First, as to tho distribution of 
the W'age-earning classe.s. The diminishing proportion of 

S. VIII. — 87 
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the population of the United Kingdom that w engaged 
in agriculture is one of the salicmt facts of the century. 
In 1825 the amount of agricultural and of non-agricultural 
labour in Great Britain was approximately equal. In 
1891 the ratio was about one to five, the totals for the 
chief agricultural classes having fallen in England and 
Wales during the decade 1881-91 from about 1,135,000 
to about 1,050,000, wliile the total |x>pulation of the 
cfMintry was steadily increasing. The general, though by 
no means the unbroken, tendency has been for wages 
to increase since 1880, those of agi’icultiual labour liaving 
|ierhaps increased most slowly, and chiefly tow'ards the 
t^iid of the jieriod, so tliat the importance of the above 
iigiires becomes more maiiifost. The most notable increases 
in tlie occupation returns for England and Wales in the 
years 1881-91 aro shown by coal-miners, railway and 
general transjKort employees, iniu:hine and looiler makers, 
and printers, their rates of increase being res|jectively 84, 
78, 24, and 14 to every 10,000 males of ten years and 
upwards in the country, find their aggregate mounting in 
the ten years from about 1,000,000 to al)OUt 1,400,000. 

'fhe general course of trade and employment during 
the last twenty years of the 10th century may lie 
briefly described as follows. The first of the two decades 
(qKJiu'd after a period of dcj^rcssion (the reaction from 
the inflation of the years 1871 74), wliieh had reached 
its lowest i)oint in 1879. From 1880 to 1883 came a 
time of ex])anding trade, ehcfikod at the end for two or 
three years, but afterw’ards recovering find again expanding 
until 1891. In the period of decline which then began, 
1893-94 marks the lowest ])oint; but from that ytiar 
until 1900 expansion again took ])lacc. During 1900, 
whicli had oj)ened with employment still in full flood, 
and with wages still tending uj>wards, a slight reaction 
followed on the j)rosperity of the pre<;ediiig six years, 
'riiero was, however, no general contraction in the demand 
for labour, and such falling-off in wages as ensued (up to 
the iK^ginning of 1902) was gradual in character and 
limited in scope, fiffccting mainly tla* mining and metal 
industries. The knowledge, however, that emj»loymeut 
w'as good in certain years, or tliat w'ages tendtid to rise 
or fall in such and such a i»eri(Ml, has little significance 
if we rtmiain ignorant as to any movement that may also 
have taken place in the prices of those cuunnKxlities on 
which wages are to a great extent i?\*iHuided : it is neces- 
sary to take into account the distinction between real 
and nominal wages. With the excei»tion of 1889-91 
and 1898-1900, the trend of wholesale ])rices was almost 
continuously downwards during tlic period 1880-1900. 
The iiifiuenco of this decline upm the cost of living 
has bi'cii sometimes exaggerattnl, but at no time was 
there a greater variety of commodities purcluisablc by the 
masses of the i^oople of the United Kingdom than at the 
<;lose of the 19th century; and owing to the continued 
improvement in methods of ]>roductioii and in facilities 
for transport, although special classes of w'orkers suffer 
from the changes and dislocation that oven improvements 
bring, the general course of tho markets is still in favour of 
the working-class consumer. The statistics of consunqition 
bf many of tho necessaries of life illustrate this dcvelop 
ment, but perhai)8 still more significant is the gradual 
transition of many “ luxuries ” into the class of “ neces- 
saries,'’ due to the gradual rising of tho standard of com- 
fort, and thus to the widening of tho area of demand. 
It is no longer possible to find an index of well-l)eing, 
even among the iK)orer classes of the community, in the 
price of the quartern loaf. The most important item in 
working-class expenditure, wrhich has neither contracted 
nor even remained stationary, has been house rent. In 
many rural districts there are well-founded complaints 


of the low standard and the insufficiency of the accoiumo 
dation available, and these complaints are echoed and 
emphasized in towms owing to the increasing rents that 
have to be paid. Although the exi)ense of “ housing ” is 
thus often an increasing charge ujjon wages, the healthiness 
and conveniences of dwellings are also often increasing, 
both through the competition of owners and through the 
exercise of greater administrative care. It cannot, there- 
fore, be asserted, without qualification, that even as 
regards rent charges real wages are declining. In many 
great centres of population, moreover, the problem of hous- 
ing is being met to a growing and an unforeseen extent 
by the provision of greater facilities for locomotion. The 
census returns for London in 1901 reflected these various 
influences, showdng as they did that the larger tenements 
had increased during the decade twice as quickly as the 
smaller ones, and that the one-room tenements had declined 
during the same period from 172,502 to 149,524. 

Meanwhile, the population of the country has increased, 
the general health of the community has improved, the 
average age at death has risen, and there are many 
additional proofs that there is a considerable net increase 
in earnings. The following tabic will illustrate several 
of the j.»oints to w’hich referemre has been made: — 


Year, 

ProTOition of Total of Imports 
and Exports per Head of Popu- 
lation of United Kingdom. 

Index Numbers (Sauerbeck's) 
showing Variation in W’hole- ; 
sale Prices (1867-77 =100). 

Prices- 


(^onsunmtion per 
Head of Population 
of United Kingdom. 

Post Office 
Savings Bank. 

Of Bacon imported 
(per cwt.). 

t 

1 

1 

s 

§6 

11. 

if 

h| 

5 

ll 

§ S 

1 

Tea. 

Tobacco. 

Amounts due to 
Depositors in 
United Kingdom. 

No. of Accounts 
open at End of Year. 


£ 8. d. 

Food. 

Total. 

B. ll. 

cl. 

d. 

1 

Ih. 

lb. 

It). 

£1000. 

OOO'b. 

1881 

19172 

91 85 

45 10 

12-82 

6-85 

13-92 

4-58 

1-41 

86,194 

2607 

1886 

16170 

72 69 

87 9 

1177 

7-23 

12-08 

4-02 

1-44 

50,874 

3731 

1891 

1914 0 

77 72 

37 10 

10-70 

' 8-56 

13-11 

6-36 

1-61 

71,608 

6118 

1896 

18 141 

62 61 

:u 6 

9-55 

6-92 

15-90 

6-77 

1-73 

108,098 

6862 

1900 

21 90 

69 73 

41 9 

8-58 

7-16 

10-62 

6-11 

1-96 

135,640 

8489 


Tho following table has been compiled from the 1900 
rej)ort of the Labour Department on changes in rates 
of wages in the United Kingdom: — 


Chanfjf^H in Hates of Wages, 


Years. 

Trades. 

Gross Aggregate 
Nos. of Individuals 
Affected. 

Total Amount of 
Changes per Week. 



Increases., Decreases 

1 

Increases. 

Decreases. 





£ 8. 

£ 8. 

1893-97 

Building 

260,207 

4,646 

2.5,950 5 

273 5 


Mining and quarry- 


It 

ing . . . 

Metal, engineering, 
and shipouilding . 

441,683 

469,808 

1,005,426 

181,905 

27,629 14 

35,521 10 

89,221 19 

11,9-21 17 

1898-1000 

Building 

210,830 

8,607 

21,920 14 

901 4 

It 

Mining and quarry- 



ing .. . 

2,041,012 

4,018 

280,457 6 

204 6 


Metal, engineering, 
and shipouilding . 

466,768 

10,642 

60,378 13 

1,202 17 

1893-07 

Alltrades 1 . . 

1,340,778 

1,277,937 

; 103,895 16 

106,172 6 

1898-1000 

All trades 1 . 

3,200,418 

36,007 

884,806 0 

8,712 13 


1 Exduiive of agricultural labourors, railway lervanto, and leamen. 


The net result per head of all the changes recorded 
in the above table in the years 1893-97 is practically 
the figures showing a decrease of only a fraction of 
a {lenny per head week of all persons affected. 
During the years 1898-1900, on the other hand, the total 
weekly advances were considerable, being equivalent in 
the aggregate, and assuming regular employment, to an 
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increase of nearly £20,000,000 in the yearly wages bill 
of the United Kingdom. Daring 1901 there was a slight 
set-back from the conditions of exceptional and in some 
directions inflated prosperity of the early months of 
1900. 

The figures relating to the hours of laliour tell of a 
much more continuous movement than do those relating 
to wages, and show that for the organized trades of the 
country the recognized working week is getting steadily 
shorter. From the Parliamentary lletiirn (1890) giving 
“the average number of hours worked as a week’s work 
in the chief trade centres” in the years 1850, 1860, 1870, 
1880, and 1890, we find, on analysis of the 1121 returns 
(962 from employers and 159 from trade unions), that 
in 1890, as comj)ared with 1880, there were only 73 cases 
of a lengthened working week, as comjiared with 363 
cases in which it was sliortened. Of the 73 cases, 56 
are reported from various branches of the building trades. 
The value of these returns is considerably diminished by 
the omission of ail numbers of those affected by the 
changes recorded, but the great preponderance of the 
cases of a shortened \vorking week is significant. The 
particulars furnished in later years by the Lal)Our 
Department are much more precise, and show' the follow- 
ing results for the years 1893-1900. By the cases of 
which full particulars have lM3en received, again ex- 
clusive of agricultural labourers, railway servants, and 
seamen, 44-6,169 wage-earners wore atlecUid, and of these 
only 82,367 had their w'orking day lengthened. Not 
only has a miicli larger nuinl)or secured a decrease, 
but the gain of time jk-'i* head has been mmih greater 
than the loss ; for while 76,663, or nearly the w'hole 
of those whoso average w'orking week was increased, sub- 
mitted to an incroaso of less than one hour i>er w'cek, 
the average time in cacth year by which the w'orking wet^k 
was shortened for the trades re]iorted on was 2*81 hours. 

But while there is much dctaihMl evidence of some- 
what greater leisure ami of considerably increascil wsiges, 
and still more general evidence of a rising standard of 
comfort, other coiisitlerations |H)int to less satisfactory 
conclusions. Female labour is, it is true, lanng gradu- 
ally still furthi?r withdrawm from those o(!CUi)ations 
for which it is ])hysically least fitted, and is widely pro- 
tected by legislation, esiiecially as regards the hours of 
w’ork, in ways that would be inexjtedient for a<lult males ; 
but it still remains subject to many s|)eeial disadvantages, 
both as regards conditions of employment and as regards 
W'ages. This inferiority is largely due to disorganization 
and to non-organization ; to the disadvantages that the 
woman still labours under of Iwing regarded as a supple- 
mentary wage-earner ; and, frccpiently, to the aggravation 
of the normal sources of her e(!oiioiiiic weakness through 
the conditions of home employment. As regards the 
poorly-paid and unhaiipily- conditioned classes of female 
labour, as also of Ineliiciout, disorganized, and degraded 
labour generally, both of men and women, Mr Charles 
Booth’s conclusion has to be iNiriie in mind, that some 
30 per cent of the j»eople of London are to be classed 
as “poor,” either through the lowness of the rate at 
which they are ])aid, through the irregularity of their 
employment, or through the general [a’ecariousne.s.s of 
their means of subsistence. Moreo\'cr, the figures for 
overcrowding for England and M'ales have to be con- 
sidered. According to the returns for 1891, iu which 
“ ordinary tenements which have more than two occupants 
per room, bedrooms and sitting-rooms included,” are re- 
garded as overcrowded, it api>cars that, in the urban 
districts, 2,672,413 persons w’ere found to l)0 living in 
one, two, three, or four rooms in such conditions, and 
in the rural districts, 685,631 prsons — the tw'o totals 
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I representing in the aggregate more than 1 1 per cent, 
out of a total iiopulation of somctliing over 29 millions. 
Many jieople are doubtless housed beneath their earnings, 
the margin saved in rent and in keeping up the home 
standard being diverted into other cliaiuiels and often 
wasted. But it may be broadly stated tliat accommo- 
dation is a rough index not only to the standard of 
comfort of the household, but also to the economic status 
of the householder. The tw'o sets of figures gi^'en above 
may therefore bo usefully put side by side with the 
indi(!ations of progi*es.s already given, in order to indicate 
the serious limitations of such improvement in material 
conditioas as has taken place. 

Injliuiwe of Comhinatim, — The legal jKisition of the 
Trade Unions {q.v,) w’as settled in 1876, and since that 
date, in spite of some uncertainty as to the nature of 
law'ful and unlawful picketing, and, in this connexion, as to 
the financial liability of the societies in the case of action- 
able conduct on the part of a member, they have lieen coiii- 
liaratively free to concentrate attention iiiKin inU^rnal 
management, and upon the task of making combination 
effective. From 1880 to 1888 a large nunilKH' of 
new societies were started, but those iu whicli any 
rapid augmentation of strength took jilace w(;re exc(*|>- 
tional — for instance, among the older societies, in the 
Boiler Makers and, to some extent, in the AmalgainaltMi 
Society of Engineers. Trade unionism still represenUMl 
skill, and for the most jiart afforded additional protection 
to those classes of wwkers whose ow'ii economic position 
W'as already strong. The trade union mind of those years, 
when the ili‘pressiou and financial strain of 1879 and the 
immediately succeeding years had left behind, is 

reflctrted in the first Jleport on Trade Unions prepared 
in 1887 by the Labour (Correspondent of the Board of 
Trade. Writing of the comj4ete emancipation in tlu». eyes 
of the law that the societies had obtained, ]i(» continue.d ; 
“There can lie no doubt that the freedom whicJi in this 
resiKJct they now enjoy tends to make them the most con- 
tented industrial community iu tlie w^orld.” At this date 
the total membership throughout the Ignited Kingdom was 
e.stimated at souiethiiig over 600,000. In 1889 a great 
change took ]>lac,e. The a])parently successful issue 
what has come to l)0 knowui as “the great dock striki'*’ 
of that year in London apiKiared suddenly to open u]) a 
new era for trade unionism, 'riic discovery seemed t«o he 
made, not, it is true, for the first time, that the unskilled 
could organized no less than the skilled. New com- 
binations were formed ui) and down the country. Even 
more ini]»ortant than this, the older sof!ietics were led 
to bestir themselves mon; actively. The figures relat- 
ing to the annual Trade Union Uongresses refhict the 
inflation and the enthusiasm of 1890. In 1889 there had 
lieen only 209 delegatiis present, representing 145 societies 
and less than 700,000 mcinl)ers, )»ut in the following 
year there w'cre 454 delegates, represtmting 268 soiiieties 
and nearly 1,600,000 inemliers. From 1891 until 1895 
the total of the trade unionists in the United Kingdom 
appears somewhat to hav(^ declincil, mainly owdng to the 
falling-off in tlie membership of general lalxiurcrs, agi iciil 
tural labourers, and traiisjKirt employes (other than railway 
men). This was the |>eriod of declining trade, and also of 
reac^ustment, following on the years of excitement that 
had preceded, but since 1895 a sUiady advance lias been 
made. The traiio unionists of tlie United Kingdom in 1900 
were put down at 1,905,116, an increase of nearly half a 
million on the total given for 1895, and may Ikj roughly 
estimated to include something under one iu four of the 
class of men from whom nioiiibers are drawm. The total 
number of unions at the end of 1900 was 1272, about 
67 iHjr cent, of which had been formed from 1880 
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on wards, and about 38 jKsr cent, from 1890 onwards. 
A slight tendency towards consolidation is observable, 
but very many of the societies arc still small, local, 
and unim])ortant, there being 815 of them with less 
than 300 members each, and with an averagti member- 
shi]) of only a little over 100. About three-fifths of the 
membersliip Ixilong to the societies designated by the 
Labour department as “the hundred principal trade 
unions,” the iwsition and importance of which will 
be ]>est seen from the following particulars taken from 
the riepoit on Trade Unions, 1900; — Total income for 
the year, i> 1,974, 611 ; total funds in hand, £3,766,025, 
ctpiivalent to £3, 5s. Od. jier member; dispute pay, 
£150,283; unemployed benefit, £265,328; sick and 
accident l)enofit, £323,231 ; su|)eraunuation, £190,039; 
funeral l)cncfit, £98,682. From 1892-1900 these 100 
societies e.v[)ondcd upwards of 13^ million pounds, in 
the following proi»ortions : — Dispute benefit, 20*2 |Hjr 
cent. ; working exjienses, 19*5 jier cent. ; and for friendly 
benefits of various kinds, no less than 60*3 per cent. 

The primary object of every trade union must l)e a 
proUictivc one, but the figures and i)crcentages quoted 
abov(‘, showing the large expenditure on friendly benefits, 
prove the imiK)rtan<!e of the incidental liencvolent work of 
the societies. The exi)erience of tlui last decade of the 
19th <!entury, in spite of the heavy financial burden im- 
jKised, afforded further j!)roofs of the necessity of combining 
the benevolent with the more militant objects, in order that 
the bond of a ]iermanent aiwl obvious material gain to 
inomlHjrs may Ixj provided. The usefulness of the trade 
unions in providing, on the side of the wage-earner, the 
general nuu^liinery for the maintenance of organixed 
relationships l)etween “capital and lalxmr,” a machinery 
that is as i>otent in the iiresorvation of industrial |K)acc os 
it is for entering upon industrial conflict ; the statistical 
value of the. returns of the societies, as throwing con- 
siderable light not only on the shite of employment in 
])arti<nilar trades, but to some extent on more general con- 
ditions ; and the means which the societies provide for the 
oxi>ression of re[)rescntativc working-class opinion, when 
tliis exists, arc among the various aclvantages lioth to the 
coniJiiunity at large and to the wage-earning classes in 
]>articular that the .stability of these organizations ensures. 
It must be observed, however, that the Trade Union Con- 
gress, the most re])rcscntative organization of the trade 
unions, has declined in inqKirtance. This has Ixjcu largely 
due t/O the division that has made itself felt on questions 
of jiolitical action and principle, and to the more or less 
veiled conflict that has arisen lx3tween the Socialistic and 
the non-Socialistic elements at the Congress ; while another 
source of weakness, to some extent an*ested by recent 
improvements in procedure, has been the multitude of 
(questions that arc brought liefore the meetings. The 
increasing strength and 8co|>e of the employers’ iissocia- 
tions that has taken place, pari passfa with the growth 
and consolidation of the trade unions, has been a marked 
and significant feature of recent years. 

One of the most definite ways in which trade union 
influence has shown itself in recent years has Iwon in the 
conditions under which labour has been employed by 
public authorities, and in the extent to which a “fail- 
wages clause,” in some form or another, has been inserted 
ill public contracts. Exclusive of London, where the 
Omnty Council and many of the l)oroug]i8 have adopted 
stringent clauses, it is noteworthy that in the Govern- 
ment Return (1898) of Urlian Sanitary Districts showing 
whether contracts entered into “ sjiecify any conditions as 
to the w-agos to bo yiaid by the contractor, or other condi- 
tions with resyiect to the yiersons employed by him,” no 
fewer than forty-eight of the county boroughs arc foimd to 


-SOCIOLOGY 

have adopted some such conditions, as against sixteen in 
which no conditions are directly enforced. The conditions 
specified vary considerably in stringency ; and while some 
deal simidy w-ith the question of comiietency, and a few 
even insist on the cnqdoyment of local labour, tlie great 
majority enforce the jiayment of not loss than “the 
current local standard rates of wages,” and the observance 
of the hours and other conditions of employment recog- 
nized. Inasmuch as these clauses involve the public 
recognition of a standard and a groping after fairness, 
their extended ado])tiou ])erhaps represents one of the 
most far-reaching effects of trade unionism. In general, 
however, it may be said that the societies arc much more 
successful in securing the adoyiiion of shorter hours, or of 
other conditions affecting the convenience, healthiness, and 
safety of labour, than in enforcing higher wages. They 
can more easily introduce a uniform wage than increase the 
aggregate of earnings, the amount, and even the rate, of 
the latter being determined by more general influences 
than the iiresencc or absence of combination. In one 
sjiecial direction, namely, among workmen employed by 
local bodies, es}»ecially all forms of unskilled labour 
(street-sweeping, &c.), the increase in wages has coincided 
w’ith a rise in the standard of the requirements for what 
used to l)c regarded as the inferior stu*vi(;es demanded by 
thti community, om])loyers, be they municii>al or private, 
tending inevital)ly to secure tlie most efficient labour that 
is willing to take the w-age oflbred. Tims the man w-ho is 
handicapyted in any way, 1 k^ it by the infirmity of age or 
by any other yhysical cause, is finding it increasingly 
difficult to secure employment in directions to which, in 
years gone by, he had natuially turned. Analogous effects 
are discernible in many fields of emydoyment in which tlie 
trade unions have been able to enfonto the payment of not 
less than a fixed minimum wage. This is indeed one of 
the difficulties that the coininunity at large is having to 
face at this era of ]>ai’tial organization, coinciding as it 
necessarily docs with the existence of a large amount of 
labour that is, through lack of training, through deteriora- 
tion, through infirmity, or from .some other cause, below 
the average and ineflicient, and thus, though not un- 
emydoyable, often uncmy>loycd. (k. 

SOCietleSi Art. See Aut Socueties. 

Society Islands. See i auiti. 

Sociology. — In the most inclusive sense sociology 
may be defined as the science of human society, in tlie 
same manner that biology may be taken to imydy tlie 
science of life. The fact that sociology is treated in tliesii 
new' volumes of the Eiicyclopmlia Jiritannica for the first 
time under a seyiarate Inviding is indicative of a certain 
tendency in the develoyuueiit t)f the subject, the bearing 
of w-hi(;h will be referrwl to later. The word Sociology 
(Socioloffw) was first used by (’omte in 1839 as an equi- 
valent of the exyiression social yihysics previously iu usi*, 
and was introduccnl, he said, to describe by a single term 
that yxirt of natural yJiilosoyiliy which relates to the 
positive study of the fundamental laws of social yiherio- 
mcna. Although the word is a hybrid, comyxiunded from 
both Latin and Greek terms, its use has been defended, 
and is now generally accepted ; none of the terms, such as 
yiolitics, social economy, social philosojihy, and social 
science, w^hich have l)cen suggested instead of it having 
succeeded in taking its place. There has been in the past 
a certain hesitation, esyiecially in England, to admit socio- 
logy as the title of a ymrticular science in itself until it 
was made clear w’hat the subject must bo considered to 
cover. In certain quarters sociology is often spoken of 
as if it implied the practical equivalent of tho science of 
politics. Henry Sidgw-ick considered tho word as usually 
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employed in this sense, and while he recognized that 
sociology must have a wider scojxs than jiolitics, ho 
thought that in practice “ the diflfertmee between the two 
subjects is not indeed great ” {Ele}mnt» of Politics), In 
other quarters the word is often ased as no more than a 
covering term for subjects which are fully treated in 
various subdivisions of sockl science. In others, again, 
a certain distinction is made, and sociology is used as an 
ordinal term to include the general piinciples of a subject 
of which the details are treated in sulxlivisions. Thus 
when the science of society is distinguished from the 
s^Kscial social sciences which fall within its general imrvicw', 
it may bo considered, says Lester F. Ward, that “w^e 
may range the next most general departments as so many 
giuiora, each with its ai)propriatc siK*cies. That is, the 
classification of the sciences may b(‘. made strictly synop- 
tical. When this is done it will bo |wssible for philo- 
sophers, like good systematists, to avoi<l making their 
ordinal characters include any pro|K‘rly generic ones, or 
their generic characters include any that are otdy sjiecific. 
Thus understood, sociology is fren'd from the unnecessary 
embarrassment of having hanging about it in more or less 
disorder a burden of complicaUKl details, in a grtuit variety 
of attitudes which make it next to imjjossible to stjciu^ 
due attention to the fundanumtal }»rin<nples of so vast a 
science. These details are (dassified and assigned each to 
its proper jilace (genus or sixscitis), and the field is clcarcid 
for the calm contemplation of the central problem of 
determining the facts, the law, and tln^ principles of 
human association ” (Outlines of Sociolo(fy), This defini- 
tion, good as it is in many respects, does not, however, in 
practice make clear to the mind whether tlie principles 
of sociology involve moi*e than the generalized total of 
the principles of the sulx>rdinaU^ sciencijs which it is said 
to include. Finally, in England Herbert 8|)encer, who 
h;is been one of the principal writers kh^ntified with 
the subject in a {Kiriod of transition, has placed his 
Principles of Sociol<xjy betwinm his Principles of Psy- 
clioUujy and Principles <)f Ethics, In ]>riictice, however, 
ethics, jis Sir Frederick ]\)llock has i»ointed out, must be 
classed as a department of sociology. For “whatcv<»r 
may bo thought of the existence of absolute or purely 
self-regarding duties, or of the ])ossibility of a moral sense, 
arising otherwise than in society, it is understood that the 
gr('at bulk of moral duties have regard to other persons ” 
(History of Science of Politics), P.sychology, on the other 
hand, which Mr Si)enccr places Ivcfore sociology, cannot 
now^adays be fully, or even in any real sense, scientifically, 
<liscusscd apart from sociological principles, once it is 
accepted that the evolution of society is prococnling under 
the infiuonce of natural selection, and that therefore the 
social factor is always in the ascendant — in the develoj)- 
ment of the human mind no less than in the development 
of human conduct. 

Tt would api)ear, therefore, that if sociology is to be 
iulmitted as a true science in itself, it must be regarded 
rather as a science occupied more jmrticularly with the 
general fundamental principles which underlie human 
society considered as in a condition of change. In this 
sense, if its claim be established, it must be possible to 
show that while the conclusions of sociology cimnot be 
fully stated in relation to the ])henomena dealt with in 
any of the divisions of social science, they must be taken 
as implying more than the sum total of the results obtained 
in all of them, and therefore as involving governing 
principles to which the phenomena of all of them stand 
in controlled and subordinate relationship. 

The fathers of the science of society may be said to bo 
the Greek philosophers, and in particular Plato and 
Aristotle. The Laws and the Republic of the former 
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and the Ethics and Politics of the latter have, down to 
modern times, and notwithstanding the great difiercnct* 
in the standpoint of the world and the change 
in social and ]X)litical conditions, exercised a 
considerable influence on the development of ^ 
the theory of society. To the Greeks the science of 
society presented itself briefly as the science of this best 
method of attaining the most perfect life within the 
consciousness of the associated life of the State. “ In 
this ideal of the State,” says Bluntschli, “are combined 
and mingled all the efforts of the Grccl^ in religion and 
in law, in morals and social life, in art and science, in 
the acquisition and management of wealth, in trade and 
industry. The individual requires the State to give him a 
legal existence : a|)art from the Sbiie he has neither safety 
nor freedom. The barbarian is a natural enemy, and 
conquered enemies liecomc slaves. . . . The Hellenic State, 
like the ancient State in gent'ral . . . was all in all. 
The citizen was nothing except as a member of the State. 
His whole existence dejKjrided on and was subject to the 
State . • . The State knew neithesr moral nor li*gal limits 
to its power ” (Theory of the ^fafe). 

It was within the limits of this conception that most 
of the Greek theories of society w'ere constructed. The 
fundamental conception of the Iloinau writers 
was not essentially different, although the 
opportunism of the Homan State, when it became Europe, 
a universal ])ower embracing the social and 
religious systems of many ]K».oi)les, in some degree modified 
it ; so that with the growth of jus gentium outside the 
jus civile^ the later writers of the Empire brought into 
view' an asix?ct of the State in which Jaw began to Ihj 
to some extent distinguished from moralit}'. With tin? 
rise and s]>n‘ad of Christianity in WestiTn Euro|>e there 
<*ommenc(Ml a stage in which the social structure, and with 
it the theory of society, underwent jirofound modifications. 
Tlnise chang(‘8 arc still in progress, and the ixiriod over 
which they extend has j>roduci‘d a great and increasing 
nunibc. t»f writers on the science of society. The eon- 
c(5ptions of each ])criod have been intimately related to the 
character of the influences controlling deviilopment at the 
time. The writers up to the 14th century are nearly 
all absorlad in the great controversy lictween the spiritual 
and tem]K)ral jiowit which was defining itself during this 
stage in Western history. In tin* jx.'riod of the llenaissanc-e 
and the lleformation the modern develojum^iit of the 
theory of society may Ikj said to begin. Machiavt*lli is tin* 
first great name in this jieriod. llodin with other viiters 
uj> to the time of Montesquieu carry the development 
forward in France. Tin? Dutch writer Grotiiis, although 
chiefly recognized at the time os an authority on inter- 
national law', had much influence in bringing into view 
}»rinciples which mark more directly the transition to the 
modern jxiricxl, his De Jure JieUi vt Pacis^ issu(*d in 1025, 
being in many resjxjcts an important contribution to the 
theory of society. Hobbes and Locke are the principal 
representatives of the inflmmtial school of writers on the 
principles of society which the iioriod of the jiolitical and 
religious upheaval of the 17th century produced in 
England. The ideas of Locke, in particular, exercised a 
considerable influ(*nce on the subseciuent develojunent ot 
the theory of the State in Western thought. From the 
17th century forward it may be said, strictly sjK’aking, 
that all the leading contributions to the general body of 
Western philosophy have lieen contributions to the devedop' 
meiit of the science of soci(*ty. At the time of Lockes, 
and to a large extent in Locke’s writings, there may be 
distinguished three distinct tendencies in the prevailing 
theory of society. Each of these has since become moi'o 
definite, and has progressed along a particular line of 
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development. There is first the empirical tendency, which 
is to be followed through the philosophy of Hume down 
to the present day, in what may be called — to borrow an 
idea from Huxley — the physiological method in the modem 
study of the scionfse of society. A second tendency — whidi 
devoloiKjd through the critical philosophy of Kant, the 
idealism of Hegel, and the historical methods of Savigny 
in the field of jurisprudence and of the school of Sclmioller 
in the domain of economics — finds its current expression 
in the more cliaracteristically German conception of the 
organic nature of the modern State. A third tendency — 
which is to be followed through the writings of llousseau, 
Hiderot, (rAlmnbert, and the literature of the French Re- 
volution — found its most influential form of expression in 
the 19th century in the theories of the English Utilitarians, 
from llentham to John Stuart Mill. In this development 
it is a theory of the utilittirian State wliich is princiijilly in 
view. In its latest phase it has progressed to the expression 
which it liiis reached in the theories of Marxian Socialism, 
in wliich the corres|K)nding conception of the ascendancy 
of the economic factor in history may now lie said to be 
the characteristic feature. All of these developments must 
lie considered to have contributed towards the foundation 
of modern sociology. The definition of the relations to 
each other of the positions which they have severally 
brought into view is not unlikely to be the first important 
work of the new science. 

At the jieriod between 1830 and 1842, when Comte 
published the Philosophic Positive, the conditions were not 
Comte science of society to Ihj instituted. 

offl e. Darwinian doctrine of evolution by natund 

selection Jiad not yet been enunciated, and knowledges of 
social phenomena was limited and very imjierfect. As an 
instance of the character of the change that has since been 
in ]»rogress, it may be mentioned that one of Comtes main 
positions — that, indeed, to which most of the charac^teristic 
conceptions of his system of philosophy were related — was 
that “ the anatomical and jdiysiological study of individual 
man ” should jirecede the theory of the human mind and 
of human society. It is probable, however, that it must 
now be considered that no really fundamental or far-reaching 
principle of human develo])mout can be formulated as the 
result of such a jiosition. For Avith the application of the 
doctrine of evolution to society a iKisithm is liecoming 
defined whitdi is almost the reverse of it, namely, that the 
development of the individual, and to a large extent of the 
human mind itself, must be regarded as the correlative of 
the social process in evolution. The study of the jirinciples 
of the process of social evolution would therefore in this 
sense tend to come before the complete study of the in- 
dividual, and even to jirecede the construction of a system 
of j»yschology scientific in the highest sense. Comte, ajiart 
from his want of mastery of the historical method in deal- 
ing with sociological development, iiossossed, on the w’hole, 
little insight into the meaning of the characteristic problem 
in which the human mind is involved in its social evolution, 
and to the definition of which not only the iirocesses of 
Western history, but the positions successively develoiied 
in Western thought, must all lie considered as contributing. 
His great merit was the ]jorception of the importance of 
the biological method in the science of society, the comjire- 
hension of the fact that there can bo no science of society 
if its divisions are studied ajiart from each other; and 
filially, and although it led at the time to the formulation 
of no important principle of human development, the 
intuition that sociology was not simply a theory of the 
state, but the science of what he called the associated life 
of humanity. 

It has to be observed, that preceding the application of 
the doctrine of evolution to society most of the contri- 


butions to social science have a certain aspect in which 
they resemble each other. While in later theories society 
tends to be presented as evolving inevitably, under stress of 
natural selection, towards efficiency, the earlier contributions 
tend to become theories of the meaning and object of society 
regarded simply as a medium for the conscious realization 
of human desires along the line of least effort in the 
associated state. In this presentation of the 
subject the influence of the Greek conception of oiarook 
the State upon modem sociology may be traced coaeop^ 
down to the present day. At the beginning of 
the modern period it reapiiears in Machiavelli 
{Titus Livius, i., iii., and T/ts Prince), It is represented in 
modified form in Hobbes {Lemafhav), and in Locke {Two 
Treatises of Govemn^jcnt), each of whom conceived man as 
desiring to leave the state of nature and as founding 
civilized society, “in order that he might obtain the 
benefits of government” in the associate state. It is 
continued in Rousseau and the writers of the French 
Revolution, who similarly imagined tlio individual volun- 
tarily leaving an earlier state of freedom to put “his 
Iierson and his poAver under the direction of the general 
Avill” {Social Confrojct), It is characteristic of Jeremy 
Rentham (e.//., Principles of Morah and Le<fislation, i.) 
and of J. S. Mill (ejf., Utilitarian ism and Political Econoituf, 
iv., vL). Finally, it survives in Herbert Spencer, w'ho in 
like manner si'cs man originating society and submitting 
to jxilitical subordination in the associated state “through 
t^xjierience of the increased satisfaction derived uniler it ” 
{Dat^ of Ethics). It continues at the present day to b(^ 
characteristic of many Continental and some American 
Avriters on soctiology, who have been ihfluenced both liy 
SjHmcer and the Latin theory of the State, and Avho there- 
fore, conceiving sociology not so much as a science of 
social evolution as a theory of association, proceed to con- 
sider the progress of human association as the development 
of a process “of catering to human desire for satisfactions 
of varying degrees of complexity” (Small). With the 
aj)plication of the theory of natural selection to human 
development this conception may lie observed as tending 
to Ixi replaced by that already mentioned, Avhich is different 
both in character and implication. In the later 
view, Avhile the positions involved in the first 
conception of society are not lost sight of, the 
development of human society is regarded rather 
as the }»roduct of a process of stress, in Avhich jirogress 
results from natural sehiction along the line, not of least 
effort in realizing human desire, but of the highest social 
efficiency in the struggle for existence of the materials of 
which Bocie,ty is composed. In the intensity of this pro- 
cess society, evolving towards higher efficiency, tends to 
Inicome increasingly organic, the distinctive feature lieing 
the growing subordination of the individual to the social 
process. All the tendencies of development — political, 
ethical, and psychological — and the contents of the human 
mind itself, would therefore have to be regarded as having 
ultimate relations to the governing principles of the i)roccss 
as a whole. The science of social evolution would, in 
short, have to be considered, according to this view, as the 
science of the causes and principles subordinating the in- 
dividual to a process developing by inherent necessity 
towards social efficiency, and therefore as ultimately over- 
ruling all desires and interests in the individual toAvards 
the highest social potentiality of the materials of which 
society is composed. Tlie conflict between those two con- 
cej>tions may be distinguished to an increasing degree as 
the sco{)e of modern sociology has gradually become de- 
fined ; and the opposing principles and ideas of each may 
be observed to be sometimes represented and blended, in 
varying degrees of complexity, in one and the same writer. 
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It was natural tliat one of the hrst ideas to be held by 
theorists, as soon as sociolo^ began to make progress 
to the position of a real science, was that society must 
be considered to be organic. An increasing 
Society number of writers from Comtt^ onwards have 
oopia/ra. concerned with this asjiect of the subject, 
and in connexion with it there is brought into 
view the nature of the situation towards which tlio conflict 
referred to has gradually develoiHjd. Comte conceivecl 
social organization as more or less mechanical. Writers 
like Herbert S^tencer {Sodolctgy) and Schaffle, who was 
for a time Minister of Commerce for Austria {Bau und 
Jjehen des Bocialen Kihrpern) have instituted leiigtliy com- 
])ari8ons between the social organism considered tis the 
•State and the living indmdual organism. Thane efforts 
may be said to have reached their most characteristic 
cun*ent expression in the work of the sociologists w^ho 
have followed Simmel in lengthy and ingenious attempts 
iit classifying associations, considering them “ as organiza- 
tions for catering to human desire.” In all these attempts 
tlie Greek tlieoiy of society may lie sjiid to be still 
vigorously rejffesented, although, as lias been said, the old 
is often blended with the new in t>ne and the same writer. 
In their later phases they may be recognized to Ih), to a 
considerable extent, characteristic of the work of sociologists 
ill countries vrherc the influence of lioman law is still 
strong, and where, consequent!}", the Latin conception of 
the Htate associated with it tends to inlluencti all theorit?s 
of society as soon as the attemjit is made io place them on 
a scientific basis. The sterilizing effect which the cxamide 
has produced on the study of sociology in certain directions 
ill America has, however, to be noted. It is exemplified 
in ingenious attempts which arc* made*, in dealing wdth 
the principles of sociology, to construct long categories 
of human associations, ranging from those Inised on 
mental abnormality to those that result in jouit juirtiei- 
pation in choral music. There is to be distinguished an 
increasing conviction that none of the comiiarisons of this 
kind that liave hitherto been made have contributed in 
any marked degree to the elucidation of tlie princijilcs of 
iiKKlern society. Paul Leroy Lcaiilieu's criticism of 
)Scliaffle*s effort at comparisons — anatomical, physiological, 
liiological, and psychological — bct>vecn society and the 
human individual is that “the mind sinks overwhelmed 
under the weight of all these analogies, these endless 
divisions and subdivisions to wliich tliey give rise. . . . 
The result is not in proiwrtion to tlie effort ” viodenu 

at fonctions). 

In tracing the direction of this conflict between the 
newer and older tendencies in modern sociology, it is 
probably in Herbert Spencer’s writings that the 
Spencer, will find presented in clearest definition 

the characteristic difflculty with w’hich the f)ld 
view has tended to be confronted, os the attempt hsis con- 
tinued to be made to enunciate the jiriiiciples of human 
development from the standiwint tliat so(dety is to be con- 
sidered as a “social organism.” With the application of 
the doctrine of natural selection to society considered as 
an organism, a position has been brought into view of 
considerable interest. It is evident that a fundamental 
principle involved in considering society as an organism, is 
that the efficiency of the social organism must always be 
taken to be greater than the sum total of the efliciencics 
of all the members that comprise it, acting as individuals. 
The inference which follows from this, is that if natural 
selection is to be considered as o^ierating in society along 
the line of highest efficiency, it must reach the individual 
through society. That is to say, his development and his 
interests as an individual must bo regarded as having 
ceased to be the controlling factor in social evolution. It 
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is tlie principles subordinating liim to the efliciency of 
society in its corixirate asjiect which must ultimately con- 
trol both, and, therefore, all theories whatever of human 
association. Mr Sjfjciicer, in an elaborate comparison whicli 
ho has made (Essays^ vol. i., and Principles of Sorioloyi/) 
between the social organism and the living individual 
organism, has insisted on a reservation whicli brings into 
view, in connexion with this fact, a position the relation 
which to present tendencies in sociology is jirobably funda* 
mental. In comjiaring tlie social with the individual 
organism he prooeetls, after noting the various asijocts in 
which a close analogy between the two can he established, 
to mak(*, as regards modern society, an inqxirtant distinction 
by which the nature of the difliculty in which he is in- 
volved is immediately made ai)i)ai*eut. While in an 
individual organism, he iKiints out, it is nccessiiry that 
the lives of all the parts should Ixj merged in the life of 
the whole, because the whoh* has a coriwrate consciousness 
capable of hapj)in(‘ss or misery, it is not so with society. 
For in society, he adds, the “ Ih ing units do not and cannot 
lose individual (’onscioiisness, since tlie community as a 
whole has no coiqKirate eonsi‘iousness.” Mr fc>ix*iieer ])rO' 
oeeds, therefore, to emphasize the conclusion that “This 
is an everlasting reason wdiy tlie wi‘lfarc of citizens cannot 
rightly be sacrifleed to sonu* siip}Kjsed benefit of the State* ; 
but why, on the other hand, the State is to Ije maintained 
solely for the lieiiefit of citiz(‘ns. The (torjxirate life must 
here lie subservient to tlie lives of tin* parts, instead of 
the lives of the parts being subservient to the corjiorate 
life.” Tin* position to which this eonee]>tioii of Mr 
S|K*ncer — in which the State is conceived to lie the “social 
organism ” — gave rise, as llio doctrine of evolution continued 
to be ap])Iied to soci(‘ty, was defined in the prefatory essay 
to vol. xxix. (»f tlie }vrcscut edition of the EuvyvJopadni 
Britanntm, Lriefly stilled, thc^ el laraet eristic, difficulty 
whicl* ])rcseiiti*d itself was that : If natural sdeolion is 
conet»ived as o|)i‘ratiiig on society, and therefore as tend- 
ing to produce the highest e.liiciency out of the materials 
that comprise it, it must produce the subordination of the 
interests of tlie units to tliat higher efliciency of soeii'ty, 
wdiicli is greab^r than tlie sum total of the efficiencies of 
the comiKment mcmlK'.rs. But one of only two conc.hisions 
could therefore result from Mr Spencer’s jiosition. In 
regarding the “social organism ” as an organism in which 
the coqxirate life must Ixi subservient tej the lives of tin; 
parts, instead of the lives of the jmrts lK.;ing sul)scrvient to 
the corjKirate life, it must lx; necessary to conceive that tlie 
individual had succeeded in arri‘sting the characteristic 
eflects of natural selection on soei(;ty. < )r else, the result 
just mentioned being scarcely conceivable, natural selec- 
tion, wdi(;thcr the individual l>e conscious of it or not, must 
be subordinating individual int(*i*ests in soci(;ty to a larger 
meaning in the evolutionary incx'css. Society must, in 
sliort, he subject to princijdcs wliich rciuth farther than 
Mr Sfxmcer conceived : it must he organic in some difitu’tint 
and wider sense than lie imagined, and the analogy of the 
“ social organism ” as confined within Ihi; eonsciousness of 
ascendant interests in the jxilitical State must l»e considered 
to lx; a false; one. 

In the essay in (pu'stion tlie gradual reductio ad 
mmlmti wffiich has taken place, with the application of tin; 
doctrine of evolution to society, of the conc(;j)tion 
that natural selection tends to be suspended in the 
social process, was dealt w'itli and may lx; there toMoch 
followed in detail. It remains here to consider oiogy at 
the relation to the jxisition in modern sociology 
of the otlier alternative, namely, that society pfi„clple, 
must be considered to lx; organic in some wdder 
sense than the principles of the State would imply. The; 
position reached in Mr Sjx-'ncer’s sociology may be said to 
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represent the science of society in a state of transition. It 
represents it, that is to say, in a stage at which the Greek 
theory of society has become influenced by the doctrine of 
evolution applied to modern conceptions, but while as yet 
no synthesis has been achieved between the conflicting and 
even mutually exclusive ideas which are apparently in- 
volved. The Greek theory of society is represent^ in 
Mr SjKjncer in his practical identification of “ the social 
organism ” with the State. The idea, however, which carries 
liim l)oyond the principles of Greek society — as these 
principles were summarized, for instance, in the passage 
already quoted from Bluntschli — is clearly in evidence. 
Tt may be observed to bo oxpi-essod in the recogni- 
tif)n of a principle resident in iiioderii society which in 
some manner projects the individual’s rights outside and 
beyond the whole theory and meaning of the State. In 
other words, in society as Mr S|)encer now conceives it, 
‘"the welfare of citizens cannot rightly l3e sacrificed to 
some supposed benefit of the State ” ; whereas, according 
to the Greek theory and the theory of Homan law, “ the 
citizen was nothing, except as a member of the State. 
His whole existence depended on and was subject to the 
State. The State knew neither moral nor legal limits to 
its {K)wor.” If, however, it be considered tlrnt modern 
society has made progress beyond the Greek, and if it bo 
accepted that the theory of evolution involves the con- 
clusion that society progresses towards increased efficiency 
in a more organic tyfKj, there follows from the foregoing 
an important inference. This is that it would then become 
the task of modern sociology, as a true science, to show tliat 
tin! principle in modern civilization whicli distinguishes it 
from society of the Greek i>eriod — namely, that principle 
which Mr SiKsneer rightly recognizes as rendering the life 
of the individuals as no longer subservient to the corporate 
life of the State — is itself a principle identified with the 
increasing subordination of the individual to a more 
organic ty^x) of society. It must, in short, remain for the 
evolutionist, working by tlie lustorical method scientifically 
applied, to present the intervening process in history — in- 
cluding the whole modern inovoinent tow'ards liberty and 
enfranchisement, towards equality of conditions, of rights, 
and of economic opijortunities — as a process of progress 
towards a more advanced and organic stage of social sub- 
ordination than has prevailed in the world before. 

It is at this point that the wide scoiH) of modem 
sociology comes into view, and that the advanced character 
of the studios wliich must form its basis may be realized. 
It is not, it would apf)ear, only the facts of primitive 
society, the general theory of the i)olitical State, and the 
principles of economic society, that come within its purview. 
The developments of history and the |x)sitions successively 
defined in human thought and in human belief must, it 
would seem, all fall to Ix) considered in a strictly scientific 
sense as constituting the phenomenology of a process in 
which, witli the evolution of society towards higher 
etiicioncy, the individual is being gradually subordinated 
to principles rendering society increasingly organic. 

Hitherto, in the development of sociological theory, the 
tendency which has led to the identification of the social 
organism with the State has been productive of certain 
more or less characteristic results. In the first place, by 
the considerable numlx'r of writers who have, as stated, 
Umded to consider sociology os the study of associations 
for realizing human desires, beginning with those of 
primitive society and rising to the economic w^ants of the 
modem State, attention has necessarily been given to 
institutions of custom and legality, to civil and economic 
phenomena, and, in the study of modern society, to 
statistical methods and quantitive measurements in con- 
nexion with facts relating to such subjects as wealth. 


industry, health, crime, education, and forms of oconomie 
activity. In sociology thus considered, the legal and 
economic aspects of society, and the theory of the State os 
constituting the social organism, have tended to be kept 
in view. An incidental but by no means unimportant 
result lias, however, been that, as Mr Lester Ward haa 
pointed out, sociologists have been hitherto recruited 
mainly from students of economics or of subdivisions of 
economic science. While such studies must always continue 
to constitute an important part of the science of society, 
it must be considered that the tendency in the past to 
give them so prominent a place, as constituting the subject- 
matter of the science, has hitherto unduly restricted the 
outlook in sociological study. The conception of sociolog}' 
as occupied with the general fundamental principles which 
underlie society considered in a condition of change, and 
therefore as involving governing principles to which the 
phenomena of all departments of social science stand in 
controlled and subordinate relationship, rendem it neces- 
sary that the science should cover the subjects of a wide 
field of advanced study. When society is considered as 
an organism developing under the influence of natural 
selection along the line of the causes which contribute to 
its highest ix>tential efficiency, and therefore tending to 
have the moan centre of its organic processes projected 
farther and farther into the future, it is evident that it 
must be the principles and ideas which most effectively 
subordinate over long j)criods of time the interests and 
the cai>a(ntics of the individuals of which it is comi)osed 
to the efficiency of the whole whicli will play the leading 
{Mxrt in social evolution. The position of sociology, there- 
fore, follows, as the most advanced of all the theoretical 
sciences. With the application of the doctrine of evolution 
to the social process in history, it must necessarily he 
concerned with all the subjects included under the old 
philosophy of history ; while, on the other hand, when the 
contents of the individual mind are viewed os the cor- 
relative of the evolutionary process in society, the ultimate 
problems of ethics and psychology are also seen to Ikj 
involved. The foundations of the science of society can- 
not, in short, be firmly or permanently laid with the com- 
paratively limited outfit with which the sociologist has 
often been content to work in the past. 

A consideration of the general outlines of the process in 
which society must be considered as developing towards a. 
higher organic efficiency under the o|X)ration of 
natural selection brings into view the sco})o of Tbebrngis 
the studies which are thus likely to form the basis 
of sociology as a science in the modem sense, 
w'hile it gives at the same time some general impression 
of the character of the results by which it is possible that 
a synthesis of the later wdth the older views may in time 
be attained. Beginning with primitive society, it must be 
considered that tlie first rudiments of social organization 
arose, not so much from conscious regard to cx}X)dioncy or 
“ increased satisfactions,” as from fitness in the struggle 
for existence. “The first organized societies must have 
been develojied, like any other advantage, under the sternest 
conditions of natural selection. In Hie flux and change 
of life the members of those groups of men which in 
favourable conditions first showed any tendency to social 
organization became possessed of a great advantage over 
their fellows, and these societies grew up simply because 
they possessed elements of strength which led to the 
disappearance before them of other groups of men with 
which they came into competition. Such societies con- 
tinued to flourish, until they in their turn had to give 
way before other associations of men of higher social 
efficiency ” {Social Evolution^ ii.). In the social process at 
this stage all the customs, habits, institutions, and beliefs 
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contributing to produce a higher organic efficiency of 
society would be naturally selected, develoixsd, and i)er- 
[)Ctuated. It is in connexion with this f&vX that the duo 
must be sought to the evolution of those institutions and 
beliefs of early society which have been treated of at 
length in researches like those of M^Jjonnan, Tylor, 
Lubbock, Waitz, Lotourncau, Quatrefages, Frazer, and 
<.)thers of equal ■impoi'tanco. For a long j)crio<l in the 
first stages the highest potentiality of tho social organiza- 
tion would be closely associated with military efficiency. 
For in the evolution of the social organism, as has btum 
said, while the mean centre of the processes involving its 
organic identity would tend to be i)rojected into the 
future, it would at tho sumo time always bo necessary to 
anaintain efficiency in current environment in competition 
with rival tyi)e8 of lower future potentiality. Amongst 
primitive ^Kjoples, where a gr(;at chii‘f, law-giver, and 
military leader appeared, the offieioncy of organized society 
resting on military efficiency would, as a matter of course, 
make itself felt in tlie struggle for tixistence. Yet its such 
societies w^ould often be reserved into their coTni)oncnt 
elements on the death of the leader, the overruling im- 
portance — in tho next stage of the advance towards a more 
organic tyjKi — of ideas wliich xvould }K;rrnanently subordin- 
atti tlie materials of society to the efficiency of the wliole 
would make itself felt. Social systems of the tyiK5 in 
which authority was pcriKjtuatcid by ancestor- worship — in 
w’hich all tho members were therefore licld to be joined 
ill an tixclusivc religious citizenshij) foundcHl on blood 
relationship to the deities who were worshipjicd, and in 
which all outsiders were accordingly treated as natural 
enemies, whom it would bo a kind of sacrihigo to admit to 
the rights of the State — would contain the elemciils of the 
highest military potentiality. The universal mark whi<*h 
ancestor- worship has loft on human institutions in a 
certain stage of social develo])m(!nt is doubthws closely 
associated witli this fact. The new and 11 lo older 
tendencies in sociology are hero also in contrast; for 
whereas Ilerlicrt Spencer has been cont<'ut to (‘xplain 
ancestor-worship as arising from an introsiH.?ctive and 
comparatively trivial jirocess of thought assumed to have 
taken jdace in tlie mind of early man in relation to a 
.sup])osed belief in ghosts {rrim'iplea of ^Wo/o//y, G8-207), 
the newer tendency is to consider scimice as concerned 
with it in its relation to the characteristic i>rincij)les 
through which the efficiency of tho s(X!ial organization 
e‘X])rcssed itself in its surroundings. The social, political, 
and religious institutions disclosed in the study of the 
earliest civilizations witliin the jnirview of history must be 
<*onsidercd to be all intimately related to the ruling jiriii- 
<;iplos of tills military stage. The wide rea(!h and signifi- 
cance of the causes governing the iirocess of s(K*ial evolution 
throughout the whole of this jiericKl may lx; gathered from 
treatises like Secbohni’s Structure of Greek Tribal Sockipy 
Mainers Ancient Laiv, Jlistorp of fuatitutionSy and Early 
Law and Custom^ Fowler’s City-State of the Greeks and 
JlomanSy and in a special sense from the comparative study 
of Roman law, first of all as it is presenti'd in the jieriod of 
the Twelve Tables, then as the./w5 civile begins to Ik) influ- 
<‘nccd by the jus gentiuiUy and lastly as its juinciples are 
contrasted with those of English common law in the modern 
]*criod. In most of tho philosojdiical wTitings of tho 
<j 1 reeks, and in particular in tho Ethics and Politics of 
Aristotle, and in many of tho Dialogues of Plato, the 
siiirit of the principles uiKin which society was constructed 
ill this stage may bo perceived as soon as progress has 
been made with coxn|>arative studies in other directions. 

Wlicre, however, all human institutions, as in this stage, 
rested ultimately on force ; where outsiders were regarded 
as natural enemies, and conquered enemies became slaves ; 
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where, as throughout all this phase of social evolution, 
a rule of religion was a rule of law identified with tht» 
principles of the State (Maine, Ancient Law); where the 
State itself was absolute as against the individual, know ing 
“ neither moral nor legal limits to its jKiwTr ” ; and where 
all tho moral, intellectual, and industrial life of the 
community rested on a basis of slavery — tho full limits 
of the organic principle in society would in time bo 
reached. The conditions w’ould be inherent in which all 
social institutions would Umd to become closed absolutisms 
organized round the con(‘c*ptioii of men’s desires in the 
present. And the highest outward ex}»n'ssion in which 
the tendencies in ethics, in politics, and in religion must 
necessarily culminato w'ould be the military' State, bounded 
in its energies only by the resistance of others, necessarily 
acknowledging no conq)letc imd short of absolute dominion, 
and therefore staying its course before no ideal short of 
universal eonijuest. 

As socic^ty continued to be imjielled lo develo]) tow'ards 
a still more organic tyj»c, tlie greatly higher ]»ot(*ntiality of a 
state of social ortler which, while presiTving tho ideal (:»f 
ilio highly organized State and the currmit efliciency 
of society in conqu'tition with lower tyjK‘S, would be 
influenced by c*onceptions that would dissolve all those 
closed absolutisms, and release human energies into a free 
conflict of forces by ]>rojecting the jirinciples of liumiin 
resiKinsibility outside the State, would l)c ajqiarent. Tho 
conditions in wfliich such a stage has in some degree tcndeil 
to he attained in AVi^stern Jiistory were (‘xemjffilied in the 
Prefatory Essay to vol. xxix. In many of the religions 
of the East sucli eonc(‘j>tions are to b(i found in all slag(*s 
of development. P>ut no Kast(Tn jH'ople lias, down to 
the present time, lK.*en abJe^ to in'ovide for th(*m tlu? 
permanent military milieu in history in which alone their 
]K)teiitiality in tin' evolutionary proiess eonld be realized. 
The signilicauce, tlu‘refore, of tho culmination of (lie 
military cjkk'Ii in tlie ancient elassiit civilizations of tln! 
Western world wliieli ]»r(‘ceded the opt^ning of the era in 
whieli We are living, and of the fact tliat tlie pt‘-oj»los of 
the sjxme descent who were ileslined to carry on the 
<‘ivilization of tho existing tra rej)r(*sent the supreim^ 
military stoek by natural sideittioii, not only f*f the entin* 
wwld, but of the e,volutionary jn'oeess ils(‘lf in linman 
liistory, will be evi(h‘nt. With tln^ sj^read, accordingly, 
amongst |)C;otdes of this origin, and in such a inilim in 
history, of a new' conviction of res[>oiisibiIi(y to princijihs 
extending beyond tlie consciousness of the j»oJitical State, 
there would begin a further and mon^ organic stage of 
the evolutionary ])roei‘ss in society. The gradual dis- 
solution in tlie era in which wc an* living <»f all the, closed 
absolutisms within the State, in wliich hiiniaii action aiul 
ideas had hitherto Ix’en confined, is ajparently the 
characteristic jdiejiomcnon of this stage. JVogress is 
tow^ards sucli a free and tolerant, lait int(‘nse and cflieient, 
conflict of forces as w'as not ]iossil»le in the. world before. 
It is, it would ap|K‘ar, in this Jiglit that we must regard 
tho slow dissolution of the basis of ideas upon which 
slavery rested ; tlie disintegration of tho <'onecptions which 
supjiorted the absolute position of the occupying classes in 
the State; the undermining of tlie ideas liy wliicli opinion 
wus siqqiorted by the civil jiower of tin* State in tlie 
religious 8tniggl(‘s of the Middle Ages; the growth of the 
conception that no jniw'er or opinion in the State <*aii be 
considered as the ropn^sentativo of absolute truth ; th(^ 
consequent development of party govci*nment amongst the 
advanced peoples, with the acknowiedgment of tlie right 
of every department of inquiry to carry results up to that 
utmost limit at which they are controlled only by the 
results obtained in other dejiartments of activity with 
equal freedom ; the grow'th of the conception, otherwise 
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absurd, of the native equality of men ; the resulting claim, 
otherwise similarly indefensible, of men to equal voting 
jx)wer irresixjctive of status or possessions in the State, 
which has been behind the movement towards j)olitical 
enfranchisement ; and, finallj^ the development of that 
conviction which is behind tlie existing challenge to all 
absolute tendencies in economic conditions in the modern 
world — namely, that the distribution of wealth in a well- 
ordered State shoukl aim at realizing i)olitical justice. 
These arc all the features of an integrating jirocess in 
modern history. They must be considered as all related 
to a con trolling ijriiiciple which has rendered the evolu- 
tionaiy process in society more organic than in any past 
stage;: namely, tile projection of the sense of human 
n^spoiisibility outside the limits of all the creeds and 
intiM'osts which had in previous stages embodied it in the 
State {Principlea of Western Civilimtion, x., xi.). 

In thus regarding the social process in Western history, 
the projected etticienoy of which, now after many centuries 
of d(ive]opiiieiit, begins to realize itself to an increasing 
degree in deteiininiiig coiniKjtition with other tyinis of 
society throughout the w^orld, it may be observed tliat the 
results by which a synthesis of the older and later views 
may bo attained is already in some measure in sight, it 
was j)ointed out that if the princi^ilo w^hich Mr Sjx?ncer 
rightly recognized in modern society as rendering the life 
of the individual no longer subservient to the corixiraie 
life of the State was to bo acce]»ted as a priuci]>lc of 
progress distinguishing modern civilization from that of the 
Gi*o(ik |jeriod, it would bo necessary for the scientiiie 
sociologist to exhibit it not as indicating the larger 
iud(‘pendcuce of the individual, but as a priuci}>le identified 
with tile ijicrcasing subordination of the individual to a 
more organic ty[je of society. Hero, therefore, this result 
is ap|)arently in process of accomplishment. The inter- 
vening jn'oeess in history — including the whole modern 
movement towards liberty and enfranchiscjment, towards 
eiiuality of conditions, of rights, and of economic op] Kir* 
tunities — is iircsentcd “ as a i>rocess of jirogress towards a 
more advanced and organic stage of social subordination 
tlian has yirevailed in tlu) world befoit; (Pnnciples of 
Western Civilization^ xi.). In this light, also, it may 
bo observed how the claim of sociology to Ik; the most 
advanced of all the iheoiMtical sciences Is jusstilied. For if 
the historical pr(M:ess in the civilization of the era in wliich 
we ai*e living is thus to bo regarded os a jinxiess implying 
the increasing siibordinatiou of the individual to a more 
organic typo of socitjty, then the study of sociology as em- 
bracing the principles of the process must evidently involve 
the iKjrceptiou and compirisoii of the meaning of the funda- 
mental iKisitions disclosed in the history of political jirogress, 
of thv! ])robleins with w'hich the human mind has successively 
struggled in the pliases of religious dcvelo])mcnt, aud, lastly, 
of the positions wdth which the intellect has been con- 
fronted »xs the stages of the suliordinating process have 
gradually come to define themselves in history. The 
jwsitioiis outlined in the developments already referred to 
which have come down through Hume and Huxley, 
through Kant and Hegel, through Grotius and Savigiiy, 
through lloscher and Schmoller, through the expression 
W'hich English utilitarianism has reached in Herbert Spencer 
as influenced by tlio English ihwry of the rights of the 
individual on the one hand, and in Marxian ^cialism as 
influenced by the Latin conception of the omrii|)otence of 
the State on the other, have thus all their place, meaning, 
and scientific relations in the modern study of sociology. 
It must be considered that the theory of organic evolution 
by natural selection and the historical meth<^ will continue 
in an increasing degree to influence the science of society. 
In the future, in the study of man, to make use of w'or^ 


employed by Sidgwick shortly before his death : “ Owing 
to the overwhelming im|X)rtance of the social factor [iu 
the formation of a normal human individual], the methras 
of psychology and sociology blend in the inquiry, and the 
method of sociology dominates ” (Philosophy^ its Scope and 
Relations), 

Authoiuties.— I t has been one of the results of the conditions 
affecting Bociologv iu tlie }>ast, that many of the principal 
contributions to the science of society are not always included iu 
lists of sociological references. The following are mentioned only 
as indicating or suggesting others iu the same classes of equal or 
perhaps greater importance. The dates given are usually those 
of the first edition of a work ; — 

iNTiiODUCToitv, — Dauwin. Origin of Species, 1869 ; DesemU 
of Man^ 1871 (cha])tcrs dealing with society). — Wallace. 
Darmninm, 1889. — Romanes. Darwin and after Darwin^ 
1892. — OsnoiiN. From the Greeks to Darwin, 1894. — ^Economics — 
Hifltorioal: Asui^ey. introdneiion to Knglish Economic Histmy 
and Theory, Part i. 1888, Part ii. 1898. — Scumollek. The 
Mercantile System^ 1884. — liusciiEii. Ueschichte der NatUmeU- 
bkonomik m Dculsddawl, 1874. — Nys. llistory of Economics 
(trans. Duyuuust, 1899). — Ethics Historical : Sidgwick. 
Histoiy of Ethics^ 1886. — Mackenzie. Manual of Ethics, 1893. 
Frimitiye Society: Lubbock. Origin of CiHHzalion, 1870. — 
Tyloiu Anlhrapulogy^ 1881. — Quatiiefaobs. Human Species, 
Eng. trans. 1879.— I^anc. Custmn and Myth, 1884. — Maine. 
Ancient Law, 1861 ; Early History of Jnstituiions, 1875 ; Early 
Law and Custom, 1883, — PiiAZKU. Golden Bough, 1890. 

ClENEJiAL. — Si’KNCEU. Synthetic Philosojihy {.Primiples of 
Biology, Principles of Sociology, and Princijdcs of Ethics),— Kidd. 
Social Evolution, 1894 ; Priucipletf of IVestern Civilization, 1902. — 
liAiiTii. Die Philcmphic der Lkschichte als Sociulogie, 1897.- - 
Wakd. Dynamic Sociology ; Outlines of Sociology, 1898. - - 
Flint. Philosophy of liistoi'y in Europe, 1874 ; Historical 
Philosophy in France, 1894. — Uaueiiot. Physics and Politics. — 
Katzkniiofeii. Die Soziohnjischc Erkenntnis, 1898. — Giddinos. 
Principles of Sociology, 1896. — Taiide. fltude de Psychologic 
Sociale, 1898. — STUCKENiiKKo. Jntroductim to the Study of 
Sociology, 1898. — Stei*hkn. The English Utilitarians, 1900.-- 
,J. S. Mill. System of Logie, 1843 ; On Liberty, 1859 ; Uti/i- 
tarianmn, 1861.— Comte. Philosophic Posifiec, 6 vols., 1830-42 
(Kng. trans., condeiisud by Martiucau, in 2 vols., a]>proved by 
Comte, aud retrans. into French).-' Baldwin. Social Psychology. 
—Ritchie. Natural Bights, 1895.— Bluntsciili. The Theory 
of the Sltife, Eng. trans. 1892. — Wkight. Outline of Practual 
Sociology, 1899, — Sidgwick. Methods of Ethics, 1871 ; Elements 
of Politics, 1901 ; Philosophy, its Scope, 1902. — Taylou. The 
Pr<Mcm of Conduct, 1901. — Kant. Critique of Pure Beasou 
(iiarticularly 2nd Division), aud Prolegomena to any Future 
alctaphysk , — Faiebankr, Introduction to Sociology, 1896.-- 
Pollock. History of tlw, ScUiwe of Politics, 1890 ; Essays in 
Jurisprudence a)\d Ethics, 1882. — Maine. Popular Gorrrnmcnt, 
1885. — Mokley. Boussemt, 1873 ; Diderot and the Encychqurdists, 
1878 ; Burke, 1879. — Austin. Tlteory of Jurisprudence 1861-63. 
— Holland. Elements of J unspmidence (Parts i., iii., and iv.), 
1880 ; Studies in International Law, 1898. — Westlake. Inter- 
vatiomil Law, 1894. — Bentiiam. Principles of Morals and 
Legislation, 1789 (Oxf. ed., 1879). — SoHM. Institutes of Boman 
/.aw.—SANDAiis, Institutes of Justinian . — Le Roy Beaulieu. 
HEtat moderm ctsesfonctions . — Huxley. Evolution and Ethics, 
1891. — Nietzscue. The 2'wilight of tlw Idols; Zarathustra . — 
Lorn A. Les bases ^conomiques de la constitution sociale (French 
trans. ). — Peabson. National Life and Character, 1893. — V incknt. 
The Social Mind in Eiucation, 1897.— Maiix. Kapital, 1867 (Eng. 
trans. 1887).— Engels. Socialism, Utopian and Scientific (Eng. 
trails., Aveling, 1892).— Geoiige. Progress and Poverty . — Mazkl. 
La Synergic Sociale, 1896. — Mallock. Aristocracy a/nd Evolution, 
1898.— Ross. Sttcial Control. 1901.— Mackenzie. Social Philo- 
sophy, 1895. — Hobson. The Social Problem, 1901; Fahian 
Essays. — Rousseau. SocUd Coniraxt . — Hobbes. Leviathan . — 
Lk'KK. Ttvo Treatises of Government. — The Webbs. Indus- 
trial Democracy, 1897 ; History of Trades Unionism, 1894. — 
Booth. Life and Labour of the. People, 1891-97. — Spahe. Dis- 
tribufim of Wealth in the United States, 1896. — Gladden. 
Social Fads and Forces, 1897. — Lloyd. Wealth against Common- 
ivealth, 1894.— Patten. 'l*he Theory of Prosperity, 1902. — Vols. 
of The Social Science Scries (Swan Sonnenschein).— Ellwood. 
** Prolegomena to Social Psychology”; Small. “The Scope of 
StH'iology,” American Journal, of Sociology, 1899-1901. 

References to the authorities for the historical periods, the 
events of wliich form the background of sociological study, need 
not be indicated here. (b. K*.) 

SttderhaJfnili a seaport town of Sweden, county of 
Gefieborg, on a bay of the Gulf of Bothnia^ 71 miles north 
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of Qefle by rail. It lias Baw-mills, planing-mills, iron-works, 
breweries, and wood-pulp factories, and exports timber 
(16,500,000 cubic feet annually), with iron and wood-pulp. 
In 1900 the exports amounted to about £1,000, 000 in value, 
and the imports to £70,000. The port is cleared by some 
400 to 600 vessels of 200,000 to 300,000 tons annually. 
In 1897 a new fairway was o()ened, giving access to vessels 
drawing 15 feet, to the loading place at Branthiill. 
The port is, however, usually closed for the first four 
mouths of the year. The town, a straggling place with 
wide streets, was given municipal privileges by Gustavus 
Adolphus in 1620, and was rebuilt after hres in 1860 and 
1865. Population (1880), 7937 ; (1900), 11,258. 

SodOrtOigfOf a town of Sweden, county of Stock- 
holm, stands on the Sodertelge canal (1| mile long; 10 
feet deep on sill at low water; opened in 1819), which 
connects Lake Miilar with an inlet of the Baltic, 23 miles 
by rail west-south-west of Stockholm, of which it is indeed 
a suburb. It is frequented also as a summer resort, having 
mineral springs and baths. Its church is reputed to date 
from about 1100. There are engineering shojis, jute 
spinning and weaving mills, match and joinery factories. 
Population (1880), 3510; (1900), 8207. 

Soest, a town and episcopal see of Prussia, province 
of Westphalia, 33 miles by rail cast of Dortmund. In 
front of the town hall (1701), which possesses valuable 
archives, stands a bronze statue of the Emperor William I. 
(1888). There are a teachers* seminary, a deaf and dumb 
and a blind asylum. Sugar is now manufactured. Popu- 
lation (1885), 14,816; (1900), 16,724. 

SofiAf the capital of Bulgaria, finely situated on a 
high rolling plain 2000 feet above the sea and encom- 
passed by the Balkan mountains, and at the terminus of 
the Sofia-Varna line (325 miles) ojioned in 1899, 300 miles 
west-north- west of Constantiiioplo by rail, 206 miles south- 
east of Belgnido. By a brancli line from Itustchuk joining 
the Sofia- Varna lino near Tiriiovo, imjiroved means of 
communication is obtained with Berlin and north-east 
Germany, The city is lighted Jjy electricity, and 
there is an electric car system. Notwithstanding the bad 
harvests of several years, the commercial importance of the 
city is steadily increasing. It has breweries, tannerit*s, 
tobacco factories, and cloth and silk factories, and exjKjrts 
skins, cloth, cocoons, cereals, attar of roses, dried fruit, ic. 
The town was almost completely renovated during the last 
twenty years of the 19lh century, the old town to the 
west, still partly inhabited by Turks, having been practi- 
cally rebuilt in the EurojKjan fashion. The houses are 
mainly brick encased in stucco, and the new town to the 
east dates entirely from 1878. A university was founded 
in 1888 (409 students in 1900), and there are colleges 
for boys and girls, a rml-schiile, a military school, and a 
military college. Near the cathedral in the old town is 
the mauHul(nim containing the remains of Prince Alexander 
of Battenberg. The Bujak-jami mosque is now occupied 
by the national library and the museum. Between the 
old and new town is the modern St Alexander Church, 
a magnificent structure in the Byzantine style, erected to 
commemorate the deliverance of Bulgaria. In the new 
town are the theatres, the fine university buildings, includ- 
ing the national printing establishment, the Chamber of 
r)o[)Uties, and monuments to the jmtriot Lovski, to Russia, 
and to the EiiqKTor Alexander II. of Russia. Popula- 
tion (1892), 46,593; (1900), 67,920, of whom two-thirds 
were Bulgarians and about one-sixth Jews. 

^ Belgium, in the province of 

Hainaut, 11 miles north-t^ast of Mons by rail. There are 
important freestone €|uarries in its vicinity, and sugar 
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factories and tanneries. Population (1880), 8141 ; (1900), 
10,124. 

Sokota* Bee Abyssikia. 

SokotOp an im(Mn'taut nativo stato of the Central 
Sudan, now included in the British protectorate of Nigeria. 
The kingdom of Sokoto is the remnant of the great 
Fulbe kingdom established early in the 19tli century 
by the leader Othman, but it has long been losing its 
imix)rtanco as a military power, though the industrious 
and enterprising habits of the Hausas, who form the 
great bulk of its jiopulation, render it one of the most 
hopeful regions for the introduction of civilizing influenciis 
by Euroj[ieans. King Omar, under whose rule the power 
of tlio empire reached its lowest level, died in 1891, and 
was succeeded by Ahderrahiiiau, who has done something 
to restore the influence of the central power, esjiecially by 
the reduction of the rebellious king of Argungu ; but the^ 
once tributary states of Adamawa and Gandu can no 
longer be considered as part of the kingdom. Adamawa 
itself Is now split up into several quasi-indtq)cndent sultan- 
ates, and its former capital, Yola, was taken by a British 
military expedition in 1901. The relations of Abderrahmaii 
with the British authorities have liccii somewhat doubtful, 
for tlioiigh professing friendslii]), the king has shown him- 
self unwilling to acknowl(‘dge the British protectorati* ; 
and in 1900 the (‘Xt)editioii of Bishop I'ugwell, though 
entirely non-])o]itical, was forct;d to retire from the grtuit 
commercial centre of Kano owing to the suspicion of tht,‘ 
native authorities. UndiT tlie adininistratioii, however, 
of Sir F. Lugard, tlie High Conunissioner of Nortlieru 
Nigeria, survey expeditious under Colonel Morland and 
other ofiieers have reached Zaria, a strong walled town 
with an estimated pojmlation of 60,000 to 70,000, ruled 
by one of the most iK>werful >assals of tlie Sokoto king- 
dom, meeting uith a (Jordial re(‘(q>tiun. By the Anglo- 
French agreement of 1898 the British “sphere of influ- 
ence” is l)ounded, north of Sokoto, by a line leaving the 
Niger in abcat IT 45' N. and following the course* 
of the Dallol ^lauri to its intersection by the are of a circle 
drawn from the town of Sokoto as a centre, witli a radius 
of 100 miles. This is followed to its second intersection 
with the jKiiallel 14'' N., which then becomes the frontier 
for 70 miles, the line afterwards running south to 13* 20" 
N. and east along this parallel for 250 miles, or lieyond 
the limits of the Sokoto kingdom. 

See Montfil, Dc Saint- f^uuis d Tripoli par le lae Tchiuiy 
Paris, 18U.5 , — Luoakd. Nurtlicin Reports - 

Annualf Xo. 316, 1902; aud utlier woiLs referred to under art. 
NlUBKlA. 


SokOtrSU — This island is the largest and most 
easterly of a small group rising from a coral bank in the 
North Indian Ocean, of which Abd-el-Kuri, the Brothers 
(Kal FaFiin, Semha, and Darzi), and Saboynea are the 
otlier members. An investigation of the island was under- 
taken by Professor Bay ley Balfour in 1880, and siib- 
se<iucnt ex|K 5 ditioiis were headed by Drs Riel)eck aiifl 
Schwoiiifurth in 1881, by Mr Theodore Bent in 1897, 
and by Dr 11. O. Forbes and Mr Ogilvie-Grant (who also 
visited AlKl-el-Kuri) in 1898-99. Simultaneously with 
the latter, a further ex|X’dition, conducted by J'rofessor D. 
H. Muller, undt:r the aiiKj»iees of the Imjicrial Academy of 
Sciences of Vienna, visited Sokotra, Abd-cJ Kuri, and soiih* 
of the other islets of the group s|Hieia]Jy to iiivestigali* 
their geology and languages, but their report had not yet 
been published in 1902. 

From the sea the island has an iinnosing a])]Kjaranee. The 
centre ciiliiiinates in a scrios »)f rugged junnaeles — the liaghivi* 
mountains, which attain an altitu<le of nearly 5000 ieot, rwiig 
out of and ahovo a hiirh (1500 fwa) abutting and undulating hme- 
stone plateau, deeply cljaunelled hy valleys. At inuuy ]iarts of the 
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north coast the edges of this plateau roach the shore in precipitous 
cliifs, but in others low plains, dotted with bushes and date-palms, 
front tlio heights behind. Tiio Koutiiern shore is bordered for 
nearly its entire lengtii by a belt of drifted sand, forming the 
Nuget plain. Along this side of the island there are few villages 
jiuicT but one or two possible anchoring grounds, and those only 
^luring the north-cast iiionscjon. On the north coast there are no 
harbours ; but fairly safe anchorages, even in the north-east wdnds, 
arc available olf Hadibu or under llaulaf, a few miles distant, and at 
Kallansayia, at the nortli-west extremity of the island. Kallansayia, 
Khatliip, anil JIadibu, all small vilhigea, are the only places of 
importance in Sokotra. The latter, the capital, is iileasantly 
situated amid date-jialnis in a semicircular plain enclosed by spurs 
Ilf the llaghicr mountains. As to the geology of tlio island, 
-iundamental rocks are gneisses, tlirougli which cut the felspathic 
granites wliich form the Haghier 7namf. Through these, again, 
pierce other granites in dykes <ir lava flows, and overlying the 
whole are limestones of Cretaeeoiis and Tertiary age, themselves cut 
throiigli by later volcanic eruptions. “In the llaghier hills,'* to 
><iuoto Professor Hoimey, “wo have probably a fragment of a con- 
lincntal area of great antiquity, ana of a land surface which may 
have been an * ark of refuge ’ to a terrestrial fauna and flora from 
one of the very earliest periods of this world's history.*’ 

From Oidober to May the weather is almost rainless, except in 
the inouiitaius, where tficro arc nightly showers and heavy mists. 
During this season the rivers, which arc roaring torrents through- 
•out the monsoon, are almost all lost in the dry, absorbent jilains 
before reaching the sea. The temperature of the coastal area 
varies from 05" F. in the night to 85' F. in the day — in the hot 
season it iriay reach 1)5“ F. ; and on the mountains (3500 feet), from 
412“ F. to 72 ' F. In the low grounds fever of an acute and hcmaturic 
ibrm is very jirevalcnt. 

Sokotra has claims to bo reckoned one of the most ancient 
ineense-siipplying countries. Among tlie “harbours of ineenso” 
•<‘Xploited ny various IMiaraohs during some tvventy-fivo centuries, 
at is impossihlu to believe that the island could be missed by the 
Flgy])tiau galleys on tlieir way t(» the “ Land of Punt,” now identi- 
4iea with Somaliland ; nor that, though the roadsteads of the 
African coast were ])erha[)s oftenor frcf|ucntcd, ami for other 
freights besides myrrh and frankineense, tlui estuaries of Sokotra 
were neglected, by such ardent cx])lorcrs as those, for instance, of 
<iucen llatasu of the LStli dynasty. They would have found on 
the island, which is jirobably referred to under the name “ Ternw^es 
of Ineenso” (from its stcp-likc conto\irs), the precious “auta trees** 
— whose divine dew, for use in the service of their gods, was their 
special (luest— in greater abundance and in a larger number of 
sjieeies than any other country. 

The ancient tiade of Sokotra — aloes, myrrh, frankincense, and 
■ilragou’s-hlood — luvs greatly declined. It consists now chiefly of 
f//u\ or chirilied hiittcr from the milk of the large lieixls of goats 
ami cows domesticated all oviT the island. It is exj^rted to 
Zanzibar, Arabia, and Bombay. With the exception of a few 
pateluss of millet, tobacco, and cotton, cultivation is unknown. 
The eoinitry forms part of the sultanate of Kishin, in South 
Arabia. Its governor (usually also called sultan) oxendses a wild 
^authority beyond eollecting the revenue obtained by a tax on all 
jirodmds. The ])eople live mainly on milk and dates, diversified 
<»ceasionally by flesh. The population, which may (w’itli some 
Jiesitation) bo given at about 10,000, is coiiijiosed of two, if not 
more, elements. On the coast the |)eo]»lo arc modern Arabs mixed 
with negro, Indian, and other bhiod ; in tiie inountaiiis live the 
true Sokiitri, the indigenes of the island, sii]>Tio.sed to ho originally 
immigrants from Arabia, who liavo b(;eii isolated here from time 
inmienioria]. Some of them are as light-skinned as Kuropeans, 
tall, robust, thin-lipped, straight-nosed, with straight black hair ; 
•others are slioiter and darker in eoinplexinn, with round heads, 
long noses, thick lips, and scraggy linili.s, indicating perh.'qis the 
ssmimingling of more than one Semitic people. Tlieir manner of 
life is rude and simplo in the extreme. Their dwellings are 
<jirciihir, rubble-huilt, flat, clay-topped houses, or eaves in the lime- 
.stoiie rocks. They are bigoted Mahommodans, y<'t they rarely or 
iiovor jperform any de.votions, and though generally harm le.s8 and 
inoffensive, are disinclined to have dealings wdth “ Kafirs.” They 
'Sfieak a language allied to the Mahra of the opposite coast of 
Arabia. Both Mahra and Sokotri are, according to Dr H. M tiller, 
^iaughter-tongues of the old Saha^AU and Min&»an, standing in the 
«amo relation to the spooch of the old inscrijitions as Coptic does to 
that of the hieroglyphics. The Sokotran tongue has been, he 
believes, derived from the Mahra countries, but it has bceomo so 
<li(rorentiated from the Mahra that the two jieoples can understand 
4>ach other only with diflioulty. Sokotri is the older of the two 
languages, and retains the ancient form, which in the Mahran has 
been modified by Arabic and other influences. 

The biology of Sokotra has now lioeii sufliciently well investi- 
gated to give a correct idea of its relationshijis. The fauna con- 
tains no indigenous mammals. A wild ass which roams the 
eastern plains, iicrhaps its oldest denizen, is probably of Nubian 


origin ; wliile the domostio cattle, a |)eculiar, unhumped, small, 
shaiioly, Aldernoy-like breed, may be a race gradually dcveloiwd 
from cattle imported at a distant iieriod from Sind or Farther India. 
There are 67 species of birds known from Sokotra, of which 15 are 
endemic ; of 22 reptiles, 3 genera and 14 species are peculiar ; and 
of the land and fresh-water shells, to w'Jio.se distribution great 
importance attaches, 44 s{)ccics out of 47 aro contiuod to the islwd. 
Among the other invoi’tobrato groups there is also a large proportion 
of endemic species. The flora is even more |icculiar than the fauna. 
Aloes, dragon's-blood (DraeeBm), inyrrb, frankincense, pomegranate, 
and cucumber {Deivdrocycios) trees aro its most famous sjiecios. 
The phanerogams number 570, apixirtioued to 314 genera, and of 
these over 220 species and 98 genera are uii known elsewhere. Tho 
flora and also (though to a less degree) tho fauna present not only 
Asian and Central African aflinitics, but, what is more interesting, 
Mascarenc, South African, and Antiiiodoaii-Amoiican relationships, 
indicating a very diflbreut distribution of land and water and 
necessitating other bridges of communication than now exist. Tho 
history of Sokotra, unravelled by the study of its geology and 
hhilogy, has been summarized by Professor Balfour as follows: 
“ During tho Carboniferous epoch there was in the region of Sokotra 
a shallow sea, in which was deposited, on the top of the funda- 
mental gneisses of this spot, . . . tho sandstone of which wo have 
siudi a large development in Nuhia. . . . During tho Permian 
Sokotra may have been a land surface, forming jiart of tho great 
mass of land which probably existed in this region at that epoch, 
and gave tho wide area fur the western migration of life which 
presently took place, and by which the eastern aflinities in Sokotra 
may be exjilaincd. In early and middle Tertiary times, wdieii tho 
Indian peninsula was an islaitd, and the sea which stretched into 
Europe washed the base of tbe Himalayan hills, Sokotra was in 
groat part submorged and the great mass of Uniestouo was de- 
IMisitiifl ; but its higher peaks were still above water, and formed 
an island, peopled mainly by African species— the plants licing 
the fragmentary remains of the old African flora— but with an 
admixture of eastern and other Asian forms. Thereafter it gradu- 
ally rose, undergoing violent volcanic disturbance.” 

By this elevation “ Madagascar would join the Seychelles, which 
in turn . . . would run into the larger Moscarciie Islands. In 
this way, tlicn, Africa w'ould liavo an irregular coast-lino, prolonged 
greatly south of the equator into tho Indian Ocean, and ninuing 
up with an advance upon the ])rcsent line until it reached its 
north-west limit outside and south of Sokotra. Thence an 
advanced land surfaeo of Asia would extend across the Arabian Sea 
into the Indian iwninsula.” Sokotra thus “again became part of 
tho mainland, though it is likely for only a short period, and during 
this union tho life of the adjacent continent covered its plains and 
filled its valleys. Subsequently it reverted to its insular condition, 
in which state it has remained.** Tlic Antipodean- American 
element in the Sokotran flora jirobably arrived vid the Mascareno 
lsland.s or South Africarfrom a foniicr Antarctic continniit. 

Aittuokitiks.— James Jackson. “Sokotra; Notes Biblio- 
grajihiques,” in LaMvuc da GiographUf Paris, 1802, gives a very 
coniplfto bibliography up to that date .— of the Liverpool 
Mmeuinn, vols. ii. and iii., 1899-1900.— Joum,^ 
London, 1890, vol. xiii, pp. 633, 638. (n, o. F.) 

8olOUrO| one of the Swiss cantons. Tts area is 
305 J square miles. Of this, 298 square miles are reckoned 
its “productive,^* 112J square miles being covered by 
forests, and *3 square miles liy vineyards, the remaining 
185*2 square miles being arable or meadow land. The 
population was 80,302 in 1880 and 85,021 in 1888, 
while in 1900 it w'as 100,702. In 1900 there were 352 
inhabituits per square mile. Tlie jicoplo are mainly 
German-speaking, a com])arativcly few speaking French 
and still fewer Italian. Homan Catholics are in a decided 
majority, their proportions to Protestants lieing roughly 
as 3 to 1. 

In 1897 the cantonal revenue w^as 2,265,087 francs (a rise of 
39 ]icr cent, since 1885) and the expenditure 2,258,339 francs (a 
rise of 31} jK»rcent. since 1885), while in 1898 the surplus was 11,132 
francs. In 1897 the public debt was 9, 813, 000 francs. The existing 
lH)litical conititution dates from 1887, while in 1895 proiiortiomd 
representation w'aa introduced as regards the elections to the 
cantonal legislature. Tho principal changes aro that the 
executive is now elected direct by the people, while both its 
mcmliers and those of tho legislature hold office for four years 
only. Tho “Obligatory Referendum” and the “Initiative” as 
reganls laws date from 1875, and the Initiative as to amendment 
of tho cantonal constitution from 1856. Tho canton is divided 
into 5 arlministrative districts. In 1888 the CMiital, Soleurb, bad 
8317 inhabitants (of whom 5612 were Roman Uatholics), a number 
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increased in 1000 to 10,095 ; while Olicn iii 18S8 had 4899 (3009 
Koman Catholics), an<l in 1899, 6906. In 1896 the pastures of the 
<‘anton were 209, of an estimated caxtital value of 2,895,215 franca 
and capable of Biip|)orting 4179 cows. 

Attthouities.— Amikt. Dcls St Ursm Pfarr‘Siifl d. Htadt S. 
6 parts. Soleuro, 1878-90 .— -Ulooh, Jiilder aus d, Ambcisnouloren- 
herrsehaft in S. {1564^1791), lUcl, 1898 .—Schuitm. Gcschichte 
d, Stadtver/assung von S, Basel, 1897. — Stkoiimkier. Dcr 
Kant, S» St Gall and Bern, 1836 .— StiiOby. Die ircLdewirthscha/t 
im Kant, S, Solcurc, 1806. (w. a. K. c.) 

Soli nielli a town of Prussia, in the Rhine province, 
20 miles north-norih-cast of Cologne by rail It is the 
centre of the cutlery manufacture of Cermany. Dorp 
incorporated with it in 1889. Population (1885), 31,920 ; 
(1900), 45,249. 

Soioiaf chief town of a department of Guatemala, 
Central AmcTica, pictures(|uely situatcid on a lofty plateau 
on the northern shore of Lake Atitlan, 46 miles west- 
north-west of Guatemala. It is the ancient capital of the 
Cakchiquel Indians, whose descendants are still its chicjf 
inhabitants. It lias manufactures of cloth and potteries. 
Population, 1 2,000. 

SOlYlAlilSindy a country of East Africa, so named 
from its Somal inhabitants. It is also known as the 
“Eastern Horn of Africa,” because it projects some- 
what sharply eastwards into the Indian Ocean, and i.s the 
only sc(!tion of the continent which can be at all spoken 
of as a j)cninsula. In general outline it pre.s(‘n1s the 
appearance of an irregular t-riangle., with ajH'x at Cape 
Guardafui, which is llie eastcTiunost point of tlui con- 
tinent, and is continued seaw’ards through a line of 
reefs and rocks to the island of Hokotra. From the a]K-*x 
the north side extemds for over COO miles along the 
south shore of the Gulf of Aden westw’ards to Tajura 
Bay, and the east sid(j skirts the Indian Ocean for about 
1400 miles soutlMvestwards to llui mouth of tlio rlulMi 
river at the equator, while the less clearly marked bases 
merges gradually landwanls in the Etliioinaii u]>lands 
between tlie eqiuitor and Tajura Bay. I'lie vast triangular 
space thus roughly outlined lias a total area which is 
aiqiroximately ostiinatcd at over 400,000 S([uare mil(\s, with 
a population of about 1,250,000, and lias (1881-97) been 
jiartitioned ]>y various international agreements between 
Great Britain, Italy, France, and Abyssinia as under ; — 


Area in Square Milcei. 

British iStnnaliland : 

1. North (^mst Protectorate . 08,000 

2. South Somaliland attached 

to British East Africa . 100,000 

French Somaliland . . . 50,000 

Italian Somaliland . . . 100,000 

Abyssinian Somaliland , , 100,000 


ropulation. 

200,000 


250.000 

100.000 

400.000 

300.000 


Total . . . 418,000 1,250,000 

Although the country had been visited at various i)oints 
by a few travellers, such as Spoke, Burton, Cruttenden, 
R(Svoil, and van der Decken, it was still practically an 
unknown land until tlie early ’eighties. But its syst<imatic 
oxplon},tion, begun in 1883 by James Aylmer 
Phillips, lias since made steady pro- 
gress, and before the close of tlie 19th century 
the whole region hiul Ikjcu traversed in sciveral directions 
})y BoiU^go, Rusixdi, Swaino, Cavendish, Donahlson Smith, 
I’arkiiison, Pease, Wickenburg, and Leontieff. Much no 
doubt remains to Ixi done, and extensive tracts, csjiecially 
west of the lower Juba, have not j^t been even visited. 
But notliing of imjjortancc is left to be discovered by 
future travellers; the course of all the large rivers has 
been fairly accurately determined ; many jioints in 
the interior have been astronomically fixed, and the main 


geographical features of the land clearly mapped out. 
From the rougli surveys made in various placets, it apjK'ars 
that the w^hole region is characterized by .a ivmarkablo 
degree of physical uniformity, and may be broadly described 
as a vast jilateau of moderate elevation, whicli is enclosed 
westwards by the Jiltliiopian highlands and northwards by 
an inner and an outer coast range, skirting tlio soutli sidt^ 
of the Gulf of Aden in its entire Jengtli from tJie Ilarrar 
uplands to Cajio Guardafui. In the interior tlie plateau 
is nowhere traversed by any great mountain ranges, ami 
everywhere presents tlie same monotonuus as]>ect of a 
boundless steptHJ clotlu^d with a scaiily vegilatioii of 
scrubby jlaiits and herbaticoiis growths. 

The incline is uniformly in the direction of the soutli- 
east, and aj)art from llie few coast streams lluit reach tin? 
Gulf of Aden during the rains, all the running '\^ators are 
collected in three lliivial artc’ries — the Nogal in the north, 
the Webi BhclKli in the centre, and the .luba in the south 
— which have a jnirallel south-easterly direction to^\ard^< 
the Indian Ocean. But so sliglit is the jaecipitation, tin?- 
mean annual rainfall s(;arcely exceeding 8 or 10 intlics, 
that the Juba alone lias a ]H!niianent discliarge st*awards. 
The Kogal simhIs down a turbulent stream during the 
fn'sbets, while the Shebeli, notwithstanding tlu*. far greater 
extent of its basin, never rcaclii's the si'a at all. At a 
distance of about 12 miles from the coast it is intercepted 
by a long line of dunes, wJiich it fails to ])ier(‘e and is 
thus cleficctcil southwards, flowing in this diri'c.tion for 
nearly 170 miles j>arallt;l witli the coast, and tlien running 
out in a sw'ain])y depression before reaching tlu* Juba, 
estuary. Tlie plateau appears to consist technically of a 
huge*, mass of Arcluvau rocks, mainly gneisses and schists, 
on llui ])rofoiindly erodi'd surface of whicli have been 
deposited extenshe sedimentary beds of C^ainozoic age 
and eruptiv(? niatt(*r of various dates, but all j>ost- Jurassic. 
Lim(‘stoiu‘s and sandstones prevail in many ]>laces, and the 
limestones of thii lower tTuba valh^y are believed to bc^ 
part of .4. band wliicli onco extended from tlie Jurassics 
of British ana German East Africa to those of Al»yssinia. 
The S4)mali gneisses are similarly coiinccii*d with the 
typical Arcluean series of East Africa. The c-ontinuity 
of these geological syslcuns w^as jirobably int(‘iTii])ted in 
Jurassic times, wlam the Somaliland plateau, without liaviiig 
ever ])cen below the sea, w^as sufliciontly depri‘ssed to allow 
the marine waters to jKUietratc, as a strait, far inland between 
the Eastern Horn and the Man tableland t^) tlie south-east 
of Lake Rudolf. For d(dails of climate, natural )iistor\, 
and other features, see British and Italian jSonialiland.'i 
l>elow; and for the general characUTistics and social insti- 
tutions of the inhabitants, see article SoMALi in the ninth 
edition. 

From the explorations of Mr S«‘ton-Karr and othors, Soma- 
liland W’oiiM aj»jM?ar to liave hctii iindonbk'dly in]»aliitt'<l hy 
])rimitive man of Iho early Stoin* jM>ri<Ml. Itis nulo jnhaMt^ 
llint imi»lrinents, of the saino tyi^-s as tliow tMvnrriiig 
in Kgyj>t, Mauritania, and Evinjju', havo Iktii IVminl in 
variovw pirts of tin*. Bviti^'h in-otcctoratc, and a<*rov<ling to Konn» 
observers tlicir inannfjw’liire has survived down to eoni])aratively 
recent times. Othei-, hut miu-li later, remains are tlu*- round 
tuniuli of undrcKsed stone, generally 10 feet in eiivuit ainl 10 feel- 
high, W'hieli are locally ealled “(lalla graves,” altlioiigli also njet 
with in the Heja country north of Ahyssiiiia, where no Gallas nro 
known to have ranged. Wlietlier the ]>reHeni inlNihilHiit': of llie 
land are the direct deseeiidants of the forgotten race liy uhi< li these 
monuments were erected it is imjiossihle to sny. But in any case 
they may claim a very huig iiodigree,, for they nave been ideiititied 
beyond re^-isonahlc doubt wath the jieople of I’nnt already knowii to 
Iho Egyptians of the. early dynaslies. They were in laet etliiiicnlly 
allied to those historic Egyptians, ]»otli being ineinhers of the vast 
JIamitic family, which may lie regarded as the alisolutely indigenous 
clement in the whole of Afri<*a north of tlie Nepo doniain. To- 
gether W’ith the kindred Gallas, A furs (Danakil), Agaiis, Bej«s\ 
and Egyptians, the Somali constitute tlie Eastern or Kthiojiic 
branch of the IJamitic stock, and their language is shown to be a 
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branch of the widespread Hamitic HiiguisUc family. (Sec Africa ; 
Mhnology.) But the prcserit Somali peo])les are not pure Xlamitcs 
by any means, and the physical characters vaiy considerably 
according as the race has in course of ages been affected by contact 
at different points with the surroiiiiding populations — Arabs, 
Abyssinians, Afars, Gallas, Bantus, and Negroes. Nevertheless, 
viewed as a whole, and daspite a distinctly dark complexion evoi'v- 
where consjiicuous though vaiying in degree, they may be fairly 
described as one of tlie very finest groups of Oaucasic man, tall of 
stature, with graccjful jiliant figures, regular and often extremely 
handsome features far above the average Kuropcan tyjie. 

The Somali have no kind of jKilitical or even social cohesion, and 
are still divided into a multiplicity of rers or fakvlaa (tribes, 
elans), wliich are further eoinplicattKl by manufacturtMl genealogies, 
vague traditions, and legendary matter often inspired by the vanity 
or ambition of powerful cliiefs. Hcnrte all attornphs at classification 
have hitluTto failed; and even the wjhemos prepared by Major 
Abiid, altlioiigb possessing semi-official sanction, are not only very 
inconijilcte, but also in places uiitnistwoi’thy. Three main divisions, 
hf>wever, have lioeii e.learly dolenninod, and these are important 
both on polithial and ethnical grounds: — 1. The HasiiIva (Abud’s 
ylsha\ with two groat subdivisions: Daroda, with the powerful 
Mijcrtiiis, ‘VVar-Sengcli, Dolbohanti, and others ; and Jshak, in- 
cluding the Garlibursi, Issa (Ai'ssa), Habr-Awal, Habr-Tol, Habr- 
Yuiii, Habilli, Bertiri. All these claim descent from a chief 
“Arab” by name, a member of the Hasbim branch of tlie Koreish 
(Mahommed’s tribe), who came over in the Tith century and 
founded a jtowcrfiil but evanescent empire, with capital at Meit, in 
the Zeila district. All ore Sunnites, aiul, although still speaking 
their Somali national tongue, betray a large infusion of Arab bltKal 
in their oval fiuie, somewhat light skin, and remarkably regular 
features. Their domain comjirises the whole of the British North 
Coast, and ]>rol)ably most of the Italian Kast Coast, Brotectorates. 
II. The llAWfYA, with mimcrous sub-gT’oiijis, such as the Habr- 
Jalet, Habr-Gador, Uer-Dollol, Daji, Karan 1(*, Badbadan Kunli, 
Bajimal, and IJgass-KImi ; mostly fiinatieal Mabommcdaiis forming 
the powerful Tarika sect, whose inlhieiice, like that of the Woha- 
bitea formerly in Arabia, is felt tlirougliout all the central and 
eastern parts of Somaliland. The Hawiya domain comprises the 
Ogaden plateau and the region gem’rally between the Webi-Shebeli 
and Juba ri vers. Here eon tact lias Ixien chiefly with the eastern Galla 
tribes, with whom jiolitical alliaiiecs have even bo<*u contracted, 
HI. The llAirANwIiV, with numerous but little known sub-groups, 
including, however, the powerful and warlike Abgals, Barawas, 
Gobrons, Tuni, Jidus, and Kalallas, occupy a vast domain extend- 
ing from the Juba to tlie Tana, where they have long been in 
eontiwjt, mostly hostile, with the Wa-Pokomo and other Bantu 
peoples of the East Africa Prote(‘,torato. Hence of all the Somali 
divisions the Rabanwin betray the largest infusion of negroid 
blood, as shown in tlioir flat features, small nose, and very dark 
complexion. 

Somaliland, Buitish. — For some ycar.s before the 
Mahdist revolt the wliolo of the North SoirmU c’oastlands 
had been included in the khodival jiossoasious. Several 
atations, such as Zeila, Bulhar, and Berbera, as ^(dl as 
Harrar, at the converging point of the Abyssinian, (ialla, 
and Soinal territories, were held by Egyjitian garrisons. 
But in 1884 all these garrisons had to be withdrawn, being 
needed for tlie defence of the Egyptian frontiers already 
threatened by the Mahdi’s forces. It was then that Great 
Britain interfered, and, partly to .save the country from 
relafising into barbarism, pirtly to prevent its occupation 
by other Powers, by which the overland route to the East 
might bo menaced, tt^ok possession of the vacated stations 
along the north coast nearly as far as Cape GuardafuL 
*J'hiis was constituted the present “Somali Coast Protec- 
torate,” which was recognized by all the other interested 
Powers, and delimited by various international conventions, 
such as the Anglo-Fi'tmch agreement of 1888, the Anglo- 
Ttalian treaties of 1891 and 1894, and the arrangement of 
1897 -with Abyssinia, full details of which are given 
lH3low under French and Italian Somaliland, and also 
under Abyssinia. It is important to notice that under the 
Italian treaty of 1894 Great Britain reserved the southern 
section of the Somali seaboard between the Juba and the 
Tana rivers, but included that region which extends inland 
as far as Logh on the Juba, not in the Somali Coast 
Protectorate, but in the East Africa Protectorate between 
Uganda and the Indian Ocean. Thus is explained the 
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statement tliat the whole of the Somal territory under 
British rule, for which there is no collective official name, 
is very much larger than the northern section known as 
the Coast Protectorate. Before 1897 this protectorate 
had a total area of only 75,000 square miles, and was 
further reduced to 68,000 square miles when certain 
western tracts wore ceded to Abyssinia in that year. The 
north-western boundary no longer reaches Oildessa, near 
Harrar, as formerly, but is marked in this direction hy the 
Somadu heights, on the Anglo-French frontier. Tlie vast 
central plateau of Ogaden is also coded to Abyssinia, which, 
however, has liitlicrto failed to maintain order amongst 
tlie fanatical Moslem natives of this region, as shown by 
the outbreak of 1901, which had to be suppressed by a 
British force ascending the river Juba from the lilast Africa 
Protectorate. On the north side the Somali Coast Pro- 
tectorate extends along tlie Gulf of Aden for a distance of 
about 400 miles from the Lahadu Wells, near Jibuti, in 
tlie west, to Bandar Ziyada, 4 9“ E., some miles west of 
Cape Guardafui, and stretches from tlie coast inland for 
a mean breadth of perhaps 200 miles. A considerable 
nninbiT of th(i inhabitants (about 50,000) are settled in 
the coast towns, and as all the rest are pure nomads, 
with camping-grounds but scarcely any permanent inland 
stations, the total population w'oulil apjxjar to fall short of 
250,000. 

Physically the protectorate has a distinctive charaeJer, and may 
l>e di>scril>od as almost mountainous in contrast with the .somewhat 
monotonous ])laiim of the iiiici ior. Between the Harrar pi, t t 
plateau and CaiMj Guardafui the coast ranges maintain ^ 
a moan altitiide of from 4000 to 6000 feet, and fall ® 
generally in stoi'p escarpments down to the narrow strip of 
*«andy lowlands skirting tins Gulf of Adciii. At some points tho 
rugged clitfs, furrowed by dctip ravines, approarii close to the soa ; 
clw'whero tho hills receefo abruptly inland, leaving a considerable 
maritime plain between their baw^ and tho shore line. South of 
Berbera, wliich faces Aden on tho opposite side of tho gulf, are 
dcvelo|Hri two rang(‘S which run nearly parallel with Ihe coast, and 
increase in elevation landwards, culminating in the inner and loftier 
range in the Gan Libash (“ Lion’s Paw”), about 9.600 feet high. 
Southwards the slopes fall somewhat gently towai-ds the central 
plaiiiH, which arc at first dotted with a few clumps of niimosa, and 
farther on present the aspect of an intormiiiahie treeless steppe. 
Eastw'ards the mountain system maintains the same general character 
as far as Bandar Gori, where tho precipitous nortlierii i-lififs approach 
to within 200 or 300 yards of tho gulf, their bare brown rocks and 
clays presenting the same uninviting apjaxiranee as the light brown 
hills skirting tlic Red Soa. But in the valleys between the two 
parallel ridges, whicli hero stand at an altitude of from 6000 to 
<000 feet, tlie dreary a8]jeet of the coast scenery is succeeded by a 
relatively rich vegetation of bush, jungle, and licrbage,, w’ith a 
luxuriant growth of gumraiferoiis and aromatic plants. Low trees 
and jungle range to a considerable height above the volley.s on the 
northern slopes of the inner range, which here falls in a scries of 
terraces down to the Wady Nogal, The prevailing formations 
appear to be granites which are veined with white quartz, and 
underlie old seairaontary brown sandstone and limestone formations. 
There arc no traces of recent i^eous distnrliaiicos, but old erupted 
matter occurs at intervals, ana the volcanvi heights, as well as tlio 
general character of the ranges, resemble those of the South Arabian 
ujilands on tho op^iosite side of the gulf. 

The climate also is much tlic same— dry and hot, with hut slight 
changes from season to se^ison. Thus on the coast the winter 
temperature ranges from 76® to 80® F., while that of summer rarely 
exceeds 80® F., the extreme deviation for the whole year being 
little more than about 20® F. Although the protectorate lies 
within the track of the north-east monsoons dominant 
from October to March, the currents are so frequently S^****' 
deflected from their normal course hy changes of bare- 2^' 
metric pressure or temperature that the winter rains 
are seldom copious. But tho summer monsoons prevalent from 
April to July or August are often accompanied hy fierce hurricanes 
and tremendous downpours, by which tho sjwirse vegetation is 
revived, while the usually waterless wadys are for the time trans- 
fonned to raging coast torrents. But Gie mean annual rainfall, 
thus unevenly distributed, probably falls below 30 inches, and is 
also largely confined to the slopes of the ranges by which the 
moisturo-Liearing clouds are intercepted. As in South Arabia, 
those slopes are the proper home of the aromatic flora which yields 
the myiTh and fronkmoense of commerce, and for which these 
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regions have been famous tlirougbout historic times. Highly 
characteristic are the Olibanum^ a member of the Boswellia genus, 
from which are obtained odoriferous resins in abundance, and the 
Bdlmmodendron Myrrha^ which exudes a gum resin in round 
masses called tears,*’ var 3 ring in size from small grains to lumjts 
as large as an egg, and of a semi-transparent i*eddish -brown colour. 
On the plains, '^ich receive a minimum BUi>i)ly of moisture, little 
nourishes except a poor scrubby flora of thorny acacias and miniosas 
scattered thinly over wide areas. Tlie coast districts have been so 
frequently visiti*d by sportsmen in recent years that most of the 
characteristic wild fauna have withdrawn farther inland. Never- 
theless lions, leopards, liytcnas, wild asses, gazelle and othiT ante- 
lopes, jackals, the dog-faced ape, and even elephants, arc still met in 
the more remote districts, llarcs and other rodents arc common 
on the coastlands, wliich are also enlivciuid by tlie jumping -shrews, 
which at a little distance look exactly like (litninulivc kangaroos 
hopping about in search of the insects on which they prey. The 
lizard family is represented bv the Agama JiUpjtel/iij winch changes 
colour when pursued, and by the still more curious Urtmastix 
batilUferus^ another si>ocies of Agania which disa]ipcars in th<*. 
clefts of the rocks, leaving nothing to be scuzed except tlie tip of a 
tail bristling with sharp spines. The Somali have little knowledge 
of the horse, wliicdi appears to be of recumt introduction, and their 
chief domestic animals are the camel and the ass, both of jirinie 
stock. Tlio canwds make excellent mounts, swift and hardy ; and 
tho extensive e.aravan trade is everywhere carried on exclusively 
by mcjiTis of these pack-animals, the natives Iwdng too jiroud to >)c 
treated as beasts of burden, like their Bantu and Negro iieighlioui-s. 

In the northern coastlands most of the llashiya “sultans” have, 
already acci'.ptcd tin*. British protectorate, which affords thorn the 
CM t **‘'*^^' ^^tability of their power. They an*. 

townB heginning Li call themselves “British subjee.fs,” ami 
show a growing disjiositiou to submit their incessant 
tribal wraiiglings to the British authorities at Berbcra. This place, 
which is said to have been founded by the rtolemiiis amongst 
the “Barbari”of the surrounding coastlands, is the capital and 
oliief soai>ort of the protectorate. It is hy far tlie largo.st centre 
of trade and jiopulation in tho whole of Somaliland, with a jaipii- 
lation in tlie trading season of about 3(1, <100. Be.rbeva stands 

at tho liead of a de<ip inlet, which forms the only sheltered 
haven on the south side of tbcBulf of Aden. Becently e,\ tensive 
lifirbour works have been eomjileted, and there are now two Ikdii- 
hous<‘s, piers, warelious<*s, a strong fort, liospital, barracks, and an 
afpiediiet seven miles long, which sup[»lics the town with a copi<*us 
stream from the neighbouring hills. About 45 miles farther west 
is the exposed port of Bulbar, wbie.li, bow(‘,vcr, is eoiiveiiieiitly 
situated for the caravan trade. It has a jicrmaiient ])opulation of 

12.000, and the district yields an abundance of gof»d pasture. 
f51o.sio to the Flench frontier on the same coast stands the flourishing 
seaport of Zcila, with a jircsent population of 15,000. It has been 
proposed to construct a railway from this [dace, or from Bulbar, 
lliiMugh Hamir to Abyssinia. But tlujse projects seem to have 
hc.en susjiended by the rapid e\i*,eutioii of the line nimiing from 
Jibuti through French territory in the sann^ direction. 

The protectorate, -wliieli siiict? 188-1 had been attached f(»r admin- 
istrative j)ur])oses to tin? govenniieiit of Bombay, was ecnistituted a 
Crown colony in October 1898. In 1900 tlie revenue ami expen- 
ditnro were Ks.3,8.5,884 and Rs.3,40,092 respectively ; the iniport.s 
(Berbcra and Bulbar) Hs. 33, 15, 051, (Zeilii) Us.34,71,90«l ; the 
exports from same ))laceh, Rs.28, 71,902 and 118.30,12,712. The 
imports arc chiefly rice, ])ieee-goods, shirtiiig.s, and dates ; the 
exports skins and hides, o.strich feathers, gums, civet, cattle, and 
sheep. 

Authorities. — B rinco Nicolas he. Ghika. Cinq Mois au 
Vays des Somalis, Geneva, 1 898. — F. B. Peauct!;. Bamh/cs hi JAon 
Land: Three Moinihs in Somaliland. London, 1898.— C. V. A. 
Peel. Somalilavd. London, 1899. — (’oiint J. Potocki. Sport 
in Somaliland. (Trans, from the Poli.Mli.) London, 1899.-11. 
G. C. SwAYNE. Seventeen Trips through Somalilavd. London, 
1895. (a. H. K.) 

Somaliland, French, a po.s.sosRion of Franco on the 
Gulf of Aden, at the entrance to the lied Its 

limits are Has Doumeira, on tho strait of Bab el Mandeb, 
and Has Ooumarle, between Zeila and the Gulf of Tajura. 
This coast is arid, and on the south is bordered w ith plains 
500 feet higli, but inland there are some cultivated spots 
on marshy ground. The territory is about 40 miles long 
and 125 broad, with a population estimated at alxiut 

22.000. The climate is very hot Tho port of Olxick, 
one of the centres of this ix)ssession, was bought from 
Turkey in 1855 for £2000 by M. Lambert, then French 
consul at Aden. The acquisition was ratified in 1861, 
after a journey by Admiral Fleuriot do Langle. A French 


factory was erected at tlie jxirt in 1881, and depots for 
victuals and coal for war-vessels w'ere iii.stalled in 1882. 
In that year Sagallo was ceded to France; in 1884, 
Tajura; and in 1885, Ambabo. In 1887 the territory 
wras delimited by agreement with Great Britain; and in 
1888 a jiort was created at Jibuti, wliilher tho administra- 
tive services wcr(3 transferred, and tln^ commencement of 
the works on tho railivay to Harrar conferred real import- 
ance on the place. Tho cx])cn(Uturo of France on tho 
Somali coa.st (budget of 1900) was 337,500 francs. Tlio 
local budget for 1899 balanced at 650,000 francs. Tlio 
colony of Obock, together writh the protectorates of other dis- 
tricts, is administered by a governor, who resides at Jibuti. 
Tho centres of ix)pulation are Jibuti (15,000 inhabitants, 
whom 2500 arc Europeans), Oboek, Sagallo, Tajura 
(2000), Ambabo, and Gobad. TlTic native jxipiilatioii 
is eitlier of llie Danakil or of the Gal la race. Tlie jn oduco 
of the soil i.s almost vif. On tlie coast, turtle and molher- 
of-jK'arl fishing are carried on. The country exjMirts 
motht‘r-of“]H>arl, gum, coffet', emery, hides, ivory, and gold. 
Tho pro.s|Kirity of Jibuti is duo to its po.sition at tho head 
of tho be.st route toxvards Harrar and Afldis Ababa, but 
it wrill not Ixj real until tho railway is compkded. In 
January 1902 tlu*. tiv.st 125 miles of tin* railway from 
Jiliiiti to Harrar weni ojien for trafllc. At tho di.stance. 
of 340 miles north of Obock, on the Bed Sea, is tin; Bay 
of Adulls, ceded to France under the Second Phnpire by 
Tigre, but not occu}»ied. 

ArTiroiiiTiKs. — Cohuift/r, 1900. — IfEvniQi’K. Les 

(Movies Frav^aises {Qhock). Paris, 1889.- Soj.mij.et. Ohock\ 
Parts, 1880.-- I)k Salma. Obock. Paris, 1893. — Hamv. La 
Mission Jb' coil au, Pays Somali. Paris, 1882. (j», l,) 

SoMALTTANi), la’ALiAN. — By vai’ious arrang(‘ni<mts 
with native sultans in 1889 the African coast a.s far 
as Oapo (luanlafiii to tho north, and as far as Bandar- 
Siyada (-19’ ¥*.) on thii (Uilf of Aden, fell within the 
Ftalian sphere of influcnci*. On 19th Novem]>er 1899 
the ItalLm Government notitii^d tho Powers that it liad 
a.s.siiimHl the [protectorate over tin*- East African coast 
from th<^ norlliorn limit of tlu*. territory of Kisinayu 
(O’ IP 30" S., 42** 38' 50" E.) to 2" 30' N, for the str(‘tches 
recognized as intermeiliato betwe^on th(i stations belonging 
to tlio Sultan of Zanzibar. Finally, by a treaty dated 
12th Augu.st 1892, the Snltsin of Zanzilpar made ovi*r to 
Italy for a term of fifty yoar.s, and in cxchangt*. for an 
annual payment of B.s. 100,000 (.subse(|ucnlly reduced 
t<i Bs. 120,000), all Ids rights over the ports of P»ar{iva, 
Marka, Mukdi.sliu, and War.slic'ikh. In juirsnainM'. of tins 
treaty and of tlui Aiiglo-Ttalian ]prolocf)l dated 2JtJi 
March 1891, tho F.ast Afrii-aii littoral from tlio Juba 
valley to Bandar-Siyada was rccognizt'd as nn Italian 
.s[>hero of influ(*nce, under tlio name of Italian Soinalilaml. 
Tow’ards the interior tlie. boundary this s|»hero followed 
th(v course of the Juba as far as G" N., and thence, coincides 
with that [parallel as far as 35" E., and with tht*, 35lh 
meridian U]) to the [point wlii're it intersiicJs flap Blin? Nile. 
On tho Gulf of Aden tho intennil frontier is marked by 
a line whicJi, starting from (Baldcssa and [proceeding 
towards 8" N., follows tlm north-castcTii limits of the Girri, 
Bertiri, and B(*a AU tcrritiprie.s, including in tli(P Italian 
sphere/ the villages of Yaldessa, Darmi, Gig-Giga, and 
Milmil. On reaching 8" N. the linf3 coincide.s witJi that 
parallel as far a.s 48’ K, whence it turns north-ea.Mt to the 
point of intersection of the 9th parallt*! N. with tho 49th 
meridian E. and follows the latter meridian to tlie S(;a at 
Bandar-Siyada (Anglo-Italian protocol of Titli May 1894). 
By the same protocol tlie port of Z(;ila and tliip station 
and territory of Kisinayu wtfc recognized as helonging 
to Great Britain, but tpquality of rights and treatment 
for British and Italian subjects was establi.shed, The 
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Italo-Abyssinian treaty, signed at Addis Abbaba in Uic 
summer of 1897, stipulated that the interior of Italian 
^maliland should belong to Abyssinia up to within forty 
miles from the cojxst, and that the station of Liigli should 
bo miulo over to the Negus. 

Information concerning tho interior of Italian Somaliland is 
scarce and uncertain. To the north it is inhabited by tho Ogaden 
Somali, and to tlio south by the Aru.si and the Boran, which are 
more proinrly chissilied as Galla irilK‘s. The soil, which rises 
rajiidJ y in successive jdatcaux from the sea, is considered csiMicially 
fertihr in tho great valleys of tho Juba (Ganana), Weboi, and 
Wady Nogal, which, <lcsccnding from tho Etliionian Alps, traverse 
the country from north-west to soutli-cast. In other districts 
]a<jk of water impedes cultivation, though after the rains pasturage 
is ahutidant, and resinous plants are so varied and numerous as to 
justify tlic ancient name. Tho cliinato on tlio plateaux is tern- 
])cratc and licaltliy, but near tho streams malaria and enteric 
hivor prevail. The tcnipcraturo in tho interior oscillates between 
and 80” Fahr., but along the coast rises to 101®. Con- 
tinual l)rcczos, however, render this temperature tohjrablc for 
Europeans. Along the coast live a number of Arabs and several 
tri})es of mixed Arabo-Soniali blood, of which llio Aniaran tribe is 
llic jirincipal. These Arabs are a rcshluum of the dominion of the 
Imam of Miiskat, which lasted from 1G9S to 1850. Tho languages 
spoken ill Italian Somaliland arc Arab, Somali, and Suaheli. Tho 
Somali ]»rofcsa tho Mussulman religion, but do not strictly inter- 
pret the injunctions of the Koran. 

Tho chief towns of Italian Somaliland arc. : Dmm^ with about 
4000 inhabitants, belonging for the most part to tribes of the 
interior. It was destroyed in 1840 by Ibrahim of liardera and 
TcjM'oplwl l)y Sheikh Yusuf, who in 1843 invaded llardera, razing 
it to the ground and putting its iiihabitanls to the sword. 

Alarka (Merca), situated at 1” 42' 0:>" N., 44“ 53' 50" E., with 
ahouL 5000 iiiliahiiaiits, and a trade from the interior in cotton, 
eoHec, maiz<», butter, and skins. 

Mvhdsfnt (Mogaclisiiu), 2 ' 01' 50" N., 45® 24' 40" E., is fonned 
of the villages of Shangani and Ilainerain, which together number 
0000 inhabitants. An ancient tower recalls Portuguese rule 
(1520-1008). Ill tlio iieiglibourliood gold and .silver objects have 
Im'cu found, together Avith money and domestic utensils, AA’hich 
bear Avitnoss to an ancient civilization long fiimu'- swept away, 

iranhcikh, 2® 19' 15" N„ 45” 53' 50" E., has about 3000 
inhabitants. A natural cdiaiiiiel alloAvs ships of all sizes to 
approach to within 700 or 800 yards of the coast, but tho bay is 
oiily practicable during the north-east monsoon. 

Itala, a station established hy (’a]dain Filonnrdi, in the belief 
that it Avas a good jiort, but subswiuently abandoned. 

Obbutf 5” 22' N., 48" 30' E., residence of Sultan Yusuf All 
Yusuf, and Alulae residence of tlu; Sultan Osman Mahmud, arc 
two largo villages, Avoll kejit, ami inhabited by tribes Avbieh arc 
ilistinguisbed from oilier Somalis by tlic inildiiess of tlicir dis- 
position. Considerable trade in ostrich feathers is earned on. 

Along tho coast are to be iioled the minor villages of Coriale, 
Gondersha, Gellib, Akari, Gahvin, Gelidi, Torre, Munghia, &.e., 
and the station of Vnb (Yunibo), at tlie mouth of the Juba. In the 
interior is situated Lutjh^ a ]H>pulous eity on the left bank of the 
Ganana, about 210 miles from tho coast ; visited for the first time 
by Captain Bottego in 1893. The Sultan of Lugh applied for 
Italian protection in June 1895, but the city and territory are still 
a subject of contention belAvcon Italy and Ab^’ssinia. For the 
time being Italians and Abyssinians enjoy jiarity of treatment 
there. 

Tho part of Italian Somaliland known as El Beimdir (the ports), 
comprising Yub, Brava, Marka, Alukdishu, and Wursbeikh, AA’as 
^ coded fur tliree years to tlie Filonardi Commercial 

aenaair ^ (Company by way of experiment. In 1890 tlio Italian 

ompany. Trading Company Jjimited (Societii Anonima 

<\mimcr<duIo Italiana del Benadir), formed at Milan Avith £40,000 
capital, should have replaced the Filonardi Society in tho ad- 
ministration of the Benadir coast; but on 2Glh Novcmlier 1890 
the, Italian consul, Captain Cei*chi, avIio Avas preparing to inaugurate 
tho noAV regime, Avas killed in an amhiisli at Ijafolc, and tho 
consequent disturbances liimlered for a time the installation of the 
new compuiiy. On 1st May 1898 the Italian Government, however, 
concluded a coiiA'cntion with tho Benadir Company, granting to it 
tho afl ministration of tho Benadir ports until ICth July 1940, with 
H subsidy of £10,000 annually for the first twelve years, and of 
£14,000 from 1910 until the expiry of the convention. The 
<fOvernmcnt retained the ojition of denouncing the convention on 
loth July 1921, subject to two years’ notice. Tlio company was 
giA'cn the right to collect taxes and customs, to exploit mines, to 
occujty territories in Italian possession, to obtain from Government 
arsenals at cost price the arin.9 and munitions of AA'ar necessary for 
tho safety of the colony, and to enjoy in the port of Kismayu all 
the facilities specified in the Anglo-ltalian protocol of 24th March 


1891 (Art. 3). The company, for its part, undertook to develop the 
colony ; to ])ay to the Sultan of Zanzibar an annual tribute of 
120,000 rupees ; to maintain at least 600 guards for the protection 
of the stations ; to administer justice, respect existing laws ami 
treaties, apply the provisions of tho Berlin and Brussms Conven- 
tions, and to assume the postal service. The Italian Govemxnont 
explicitly declined to guarantee any operations of credit entered 
into by the comiiany, or to consent that the convention with tho 
company, or the privileges therein specified, be ceded to any third 
party. During the year 1890-97 the total value of the Benadir 
trade was £120,000, and since then it has continually increased. 
Tho chief imports are jietroleum, rice, and textile fabrics ; the 
exports are ivory, cattle, butter, cotton, dhurra, gum, myrrli, 
and skins. 

See VOmo: Viagqio di eaplorazionc nelV Africa orinitaic^ 
narrcUo da L» Vanutdli e C, Citerni, Milan, 1899. (l. Me.) 

Somorsetshirep a south-western maritimo county 
of England, is bounded on tlic E. by Wilts, on the N.K. 
by Gloucester, on tho N. and N.W. by the Severn and the 
Bristol Channel, on the W. and S.W. by Devon, and on 
the S.E. by Dorset. 

Area and Populalion.-^T^ho area of the ancient county is 
1,043,485 acres, or 1030 square miles, with a population in 1881 
of 409,109 ; in 1891 of 484,337, of Avlioin 22.'>,754 were males and 
258,583 females ; and in 1901 of 508,104 ; the number of persons 
])cr square mile being 312, and of acres to a person 2*05. 'fhe 
area of the administrative county, as given in the census returns 
of 1891, Avas 1,039,100 acres, with a population of 380,806, or, 
including the county borough of Bain, 1,042,488 acres, Avith a 
population of 438,760 ; but since tlien certain changes haA’o beiii 
made in the administrative area. In 1895 tlic ]>arislics of Goatliill, 
Foyntington, Sandford Orcas, Soaborough, and Trent avcto trans- 
ferred from Somerset to Dorset, the parts of the parishes of Maiden 
Brarlley willi Yarnfield and Stourton with Gaspar in Somerset to 
AYilts, and tlie parisli of Wambrook from Dorset to Somerset ; and 
in 1890 tlie parish of Cburcb-Stanton was transferred from DcA^on 
to Somerset, and tlie parish of Kilmington from Somerset to M’ilts. 
The area of tho registration county is 1,061,614 acres, AvitU a 
population in 1891 of 510,070, of Avhom 219,021 AA'cro urban and 
291,055 rural, and in 1901 of 400,126, of AA'liom 215,093 Avere males 
and 250,433 females. Within the registration area the jicrcentago 
of increase betAV'een 1881 and 1891 was 3*84. TJic excess of births 
over deaths between 1881 and 1891 was 59,729, and the actual 
increase of population Avas 18,851. The folloAving table gives 
the number of marriages, births, and deaths, with the number 
of illegitimate birtlis, for 1880, 1890, and 1898 : — 


" 

Year. 

ifttJ riiip>s 

IMrthfl. 

Illegitimate Rirths. 

Drallis. - 

Males. 1 Friuales. 

1880 

3163 

15,033 

8935 359 

327 

1890 

3209 

14,114 

8909 252 

205 

1898 

3080 

14,064 

8167 21ir. 1 

234 


In 1890 the number of marriages Avas 3226, of birtlis 11,380, and 
of fieaths 7823. 

Tho following table gives the marriage-, birtli-, and dcath-rati .•» 
per thousand of the population, Avith the percentage of illogitiniala 
births, for a series of years ; — 



1870-79. 

1880. 

1880-89. 

1890. 

1888-97. 

1898. 

Marriage-rato 

13-3 

12*9 

13-0 

12-9 

13*4 

14*1 

Birth-rate . 

30*9 

30*6 

29*0 

27*7 

27*8 

26*9 

Death-rate , 

19*4 

18*2 

17*4 

17*6 

10*5 

15 *6 

I’ercontage of ille- 
gitimacy . 

4’7 

4*0 

4*3 

3*7 

3*7 

3*3 


Tho birtli- and death-rates and the percentage of illegitimacy 
are all below the aA^crago. In 1891 tliere were in tho county 1484 
iiatiA’^es of Scotland, 2234 natives of Ireland, and 1049 foreigners. 

Constitution and Government. — Tlio parliamentary and judicial 
arrangements remain as stated in tho earlier article on tho 
county. Tho administrative county includes seven municipal 
boroughs : the city of Bath (49,817 in 1901), Bridgwater (15,209), 
Chard (4437), Glastonbury (4016), Taunton (21,078), Wells (4849), 
and Yeovil (9838). Bath is a county borough. The following 
are urban districts : Burnham (2897), Glevedon (5898), Crewkerno 
(4226), Fromo (11,055), Highbridge (2234), llniinster (2287)> 
Midsomer Norton (5811), Mincheim (2511), Portishead (2544), 
lladstock (3365), Shepton Mallet (5238), Street (4018), Wellington 
(7282), Weston-super-Mare (19,047), and AYiveliscombe (1417). 
The ancient county, which corresponds closely with the diocese of 
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Bath and ^Vells» contains 501 ecclesiastical iiarishes and districts 
and mrts of 3 others. 

Education , — At Wellington there is a board school lor blind 
children. The total numoer of elementary schools in the county 
on 31st August 1898 was 552, of which 106 were board and 446 
voluntary schools, the latter including 410 National Church of 
England schools, 6 Wesleyan, 6 &)man Catholic, and 22 
** British and other.” The average attendance at board schools 
was 17,208, and at voluntary schools 46,224. The total school 
board receipts for the year ended 29th September 1898 were 
£67,590. The income under the Agricultural Kates Act was 
over £3576. 

Nearly five-sixths of the total area of the county 
is under cultivatiou, but about three-fourths of this is in 
permanent ]>astiire, an exceptionally large nuiubor of cattle, 
especially cows, being kept, while many sheep are also grazed both 
on the lower grounds and the hill pasture, of which there are over 

50.000 acres. Orchards, chiefly of apple-trees for cider, occupy 

25.000 acres, and over 45,000 are under woods. The Exmoor 
district is still tenanted by wild deer, and there is also a special 
breed of ponies peculiar to the district. The acreage under corn 
crops has within recent years largely decreased. Wheat occupies 
about five-twelfths of this acreage, and barley and oats usually 
about one- fourth each, oats having the largest acreage of tlic two, 
Of tlie acreage under green crops, about one-half is oecunied by 
turnijis and swedes, about oue-fourth by mangold, and about 
one -tenth by X)Otatoes. 

The following table gives the larger main divisions of the 
cultivated area at intervals from 1885 ; — 


Y<*Jir. 

Total Ai*«a 
under Cul- 
tivation. 

Corn 

Crops. 

Omen 

Crops. 

Clover. 

Prrfnanent 

rastuvi*. 

Fallow. 

1900 

867,409 

116,005 

61,6,50 

58,863 

625,957 

5434 

18S5 

868,721 

109,607 

55,639 

53,567 

643,987 

6112 

1890 1 

860,649 

94,628 

97,333 

52,116 

54,486 

653,4:<5 

5045 

1895 

854,588 

49,111 

50,139 

054,659 

2615 


The following table gives the numbers of tlie jirincipal live stock 
for ibe same years : — 


Yc:ii . 

T^iiJil 

Uors(‘8. 

Total 

Cattle. 

or Hellers 
in Milk or 111 
Calf. 

Sheop. 

UiSH. 

1885 

34,848 

236,899 

110,068 

601,020 

111,719 

1890 

34,895 

235,742 

107,513 

596,637 

137,849 

1895 

37,693 

221,117 

104,111 

538,767 

140,857 

1900 

35,981 

239,663 

106,210 

619,670 

118,884 


Jndmlrhs and Trade , — Acconling to the report for 1898 of the 
cliief inspector of factories (1900), the total number <if persons 
tunjdoyed iiifaidories and workshops in 1897 was 37,164, as com- 
])ared with 34,976 in 1896. Of those 4687 were employed in textile 
factories, woollen and worsted industries employing 1791, and linen, 
&c. (at Crowkerno, Taunton, and Sliepton Mallet), 1096 ; there is 
now a considerable lace manufacture, chiefiy at Chard. Non- textile 
factories employed 25,281 jicrsons, the ])crccntago of increase 
between 1895 and 1896 being 7*5, while between 1896 and 1897 
it was 9*2. Of these, 2770 wore employed in the manufacture of 
pa|)cr, &c., 8324 in clothing industries, 2.553 in the manufacture 
of machines, &c. (including carriages, agricultural iinidemcnts, 
si>ades, shovels, and edge tools), 2023 in tobacco and snuif 
industries, 1446 in clay and stone industries (including bricks, 
<irain tiles, and the well-known bathbrick), 1227 in woo<l indus- 
tries, and 1121 in drink industries. Of the 7196 jKjrsons employed 
in workshops, 3582 were employed in clothing industries. The 
total number of persons employed in connexion w'ith mines and 
(quarries in 1899 was 6864. The same year 480,158 tons of 
limestone were raised, 178,163 tons of clay, 58,910 tons of sand- 
stone, 5970 tons of gravel and sand, 9866 tons of oclirc, 5875 tons 
of gypsum, 1750 tons of slate, 476 tons of sulphate of strontia, 
and 9866 tons of manganese ore. Lead mining has now almost 
ceased. 921,870 tons of coal, valued at £464,776, were raised in 
1890 ; 983,973 tons, valued at £541,185, in 1899. 

The Bristol Channel and Bridgwater Bay abound in varieties 
of white and shell fish, and salmon and licmiig fishing are also 
<;arried on, the principal fishing stations being Torlock, Minohead, 
and Watchet ; out since in the return relating to sea fislierios 
they arc not included amonf^t the fishing ports at which fish arc 
landed, no statistics are available. 

AuTHOKiTiBS. — Paul. Account of some of the Incised Slaps of 
Somerseishire, London, 1882. — Elworthy. West Somerset Eote- 
book, London (Dialect Society), 1886.— Rogeh. MyUis and 
Worthies of Somerset Ijondon, 1887. — Weaver. Somerset In^ 
cumhents, Bristol, 1887. — AttciiBOtn. “Somerset Religious 
Houses,” in Cambridge Historical Essays^ vol. vi. 1892.-— 
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Barret. Somer8etffighufays,EywaySt and Waterways, London, 
1894. — Walter. Byegoru Somerset Iioudoii, 1897.— See. also 
various publications by the Somerset Record Society, the Pro- 
eeedvngs of tks Somerset Archaeological and Eatural History 
Society f and Somerset Notes and Queries, ^T. F. li) 

SomerSWOrthi a city of Stratford county, New 
Hampshire, U.S.A. It is situated in the south-eastern 
l^art of the state, on Salmon Falls river, wliich separates 
it from the state of Maine, and on tho Boston and Maine 
Railroad. It has an excellent water-power in Salmon. 
Falls river, and tliis is turned to account in extensive 
manufactures. Population (1890), 6207 ; (1900), 7023, of 
whom 3166 were foreign-born. 

SomorvlllOf a city of Middlesex county, Massa> 
chusetts, U.S.A. It is situated in 42“ 22 ' N., 71“ 05' W., 
on the river Mystic, adjoining Boston, of wliich it is a 
suburb, and with which it is connected by many lines of 
steam and trolley railways. Its .streets are macadamized 
or gravelled. It is an active manufacturing city; the 
census of 1900 showed that it contained 378 manufactur- 
ing establishments, with a total ca]»ital of $10, 131, .596. 
They employed 4342 hands, and the [jroduc.t was valued 
at $21,776,511. Its tissessexl valuation in 1900 was 
$52,578,200, tlie net debt was $1,828,000, and the rate 
of taxation was $16 per $1000. Population (1890), 
40,152; (1900), 61,643, of wliom 17,232 were foreign- 
bom and 140 negroes. Of 18,148 males 21 years of age 
and over, 490 were illiterate (unable to w'ritc). 

SomillOy a department on the norlli coast of France, 
taking its name from tlm river running througli it from 
south-east to north-west. 

Area, 2123 square miles. Tho population, 550,837 in 1881, 
numbered only 534,101 in 1901. Tho births in 1899 wore 11,670, 
of which 1715 were illogilimate ; doatlis, 12,832 ; marriages, 3989. 
With 1437 schools aecommodatiiig 78,000 pupils, j>rimary grade, 
in 1896, 5 per cetit. of tho population was illiterate. The land 
under cultivation in 1896 inoasured 1,411,605 acres, of which 
1,143,610 acres were arable. There nro no vinos in the agricultural 
returns of this dq^urtinent. The soil is considerably productive. 
Its wheat crop of 1898 amounted to the value of £1,540,000 ; 
meslin, £94,000 ; rye, £88,000 ; barley, £128,000 ; oats, £1 ,120,000 ; 
potatoes, £318,500; luangold-wiirzcl, £114,800; green crn]» 
(trefoil, lucern, and sainfoin), £401,800 ; apples, £43,r»00 ; garden- 
poppy, £43,500. Its beetroot ])roduce was valued at £911,000. 
The live stock comprised (1899) 76, .500 horses, 165,800 cattle, 
380,900 sheep, 85,300 pigs, and 14,550 goats. Teat-cutting in 
1898 amounted to 37,300 metric tons. 'J'bn industry in iiictala 
produced only 3005 tons of iron, valued at £23,500. 'I’he thriving 
industries arc the spinning and weaving of linen, hein)), amt 
cotton. Tho velvets of Amiens are in good repute. Sugar-refining 
yielded (1899) 2,048,000 cwt. The product of the distilleries 
amounted to 5,830,000 gallons of alcohol. Amiens, tho capital, 
had (1901) 90,038 inhabitants. 

SondOrburSfp a soa}»ort and seaside resort of 
Prussia, province of Schleswig-Holstein, on tlio south-west 
coast of tho island of Alsen, of which it is the clnef town,, 
and 17 miles by steamlxmt north-cast from FJensburg. 
There is a castle, now used as barrack.s. Tho town, vrhich 
existed in tho middle of tho 13th century, wus burnt down 
in 1864 during tlio as.sault by the Prussians ujxin tho 
Duppler truxiches (on tho mainland). Population (1900), 
5522. 

Sondershausen, a town of Germany, capital of 
jirincipality Schwarzburg-Sondersliausen, .37 miles by rail 
north of Erfurt. It possesses a castle, with natural histf)ry 
and antiquarian collection.^, and a jiari.sh church (restored 
1891), with the mausoleum (1892) of the reigning princes. 
The people make pins and woollens. Population (1900), 
7053. 

SondriO^ capital of tho })rovince of >Sondrio, lioin- 
bardy, Italy, amongst the Southern Alp.s, on the river 
Adda, 26 miles east of Lake Como, and 83 miles by rail 
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north-east of Milan. It is visited by tourists in spring 
and autumn, and has active silk industries and manu- 
facture of stone pottery {lavez), Tliere are a technical 
school and an industrial institute. Population (1901), 
8700. In the Masino valley, 12 miles north-west of 
Sondrio, there are, at Ardenno, saline baths and springs, 
with a tenii>eratiirc of 86® Fahr. 

Sonf-Koif or Hei) Hiver. >Sec Jnuo-China. 

' SonnoborCf ^ iown of (lermany, duchy of Saxe- 
Mciningen, situated in a narrow valley of the Thuringian 
Forest, l.*J miles by rail north-east of Coburg. It is famous 
for its manufacture of toys, paj)ier-mach4, mirrors, <kc.; it 
has also tanneries, dyeworks, and slate works. The town 
posaeases a fine Cothic church, a hydropathic, and a monu- 
imuit to the philologist Schleicher (1821-68). Population 
(1S80), 10,217; (1900), 13,317. 

Sonnino, Sidneyi Baron (1847 ), Italian 

statesman and financier, was bom at Florence on 11th 
March 1847. Entering the diiilomatic service at an 
early age, ho was apjwinted successively to the legations 
of Madrid, Vienna, Berlin, and Versailles, but in 1871 
returned to Italy, to devote himself to political and social 
studies. On his own initiative he conducted exhaustive 
inquiries into the conditions of the Sicilian j)easants and 
of the Tuscan m^layersi. In 1878 he founded a weekly 
economic review, La Jiasscf/na Setihnanale^ which four 
years later he converted into a jiolitical daily journal. 
Elected deputy in 1880, he distinguished himself by 
trenchant criticism of Magliani’s finance, and upon the 
fall of Magliani was for some months, in 1889, Under- 
secretary of State for the Treasury. In view’ of the severe 
monetary crisis of 1893, he was entrusted by Cris])i with 
the jKjrtfolio of Finance (December 1893), and in spite of 
dtiterininetl opposition, dealt energetically and successfully 
with the deficit of iimrc than £6,000,000 then existing in 
the exchequer. By abolishing the illusory i^nsions fund, 
by apjilying and amending the Bank Laws, effecting 
economies, and increasing taxation uiK)n corn, incomes from 
consolidated stottk, salt, and matches, he averted national 
bankruj)tcy, and placed Italian finance ujion a sounder 
basis than at any time since the fall of the Bight. 
Though averse from the indicy of unlimited colonial ex- 
pansion, he provided by a loan for tlio cost of the 
Abyssinian war in which the tactics of General Baratieri 
had involved the Crispi Cabinet, but fell with Crispi after 
the disaster at Adowa (March 1896). Assuming then 
the leadership of the constitutional Opix)8ition, ho com- 
bated the alliance between the Budini Cabinet and the 
subversive |)artio8, criticized the financial schemes of 
the Treasury Minister, Luzzatti, and opj;K)sed the “demo- 
cratic ” finance of the first Pelloux administration as likely 
to endanger financial stability. After the modification of 
the Pelloux Cabinet (May 1899) he became leader of the 
ministerial majority, and lx)re the brunt of the struggle 
against Socialist obstniction in connexion with the Ihiblic 
Safety Bill. Ujion the formation of the Zanardelli 
Cabjnet (February 1901) he once more became leader of 
the constitutional Oi>i)osition, and in the autumn of the 
year founded a daily organ, U Oiomale d'ltaJia^ the better 
to propagate Moderate Lilnsral ideas. 

Sonora^ a state of Mexico, bounded on the N. by 
the United States, on the E. by Chihuahua, on the W. by 
the Gulf of California, and on the S. by Sinaloa. Area, 
76,922 square miles, l^ing only exceeded by the state of 
Chihuahua (87,820). Population (1879), 115,424 ; (1900), 
220,553. The principal agricultural products are cereals, 
tobacco, cotton, sugar-cane, fruits, ckc. The annual value 
of the exports of minerals is from $10,000,000 to 
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$12,000,000 (silver). Tlie Guaymas and Nogdes Bailway 
connects the state with the Southern Pacific Bailroad, 
The capital, Uermosillo, has 8474 inhttbitants. Other 
towns include Alamos (6197), Guaymas, an important 
commercial port connected by rail with Nogales on the 
United States frontier, the terminal point of the Sonora 
Bailway, Moctozuma or 0|)osura, AriziKJ, Ures. 

Sonpurp a feudatory state of India, in the Chhattis- 
garh division of the Central Provinces. Area, 906 square 
miles. Population (1881), 178,701 ; (1891), 195,245 ; 
(1901), 170,633, showing a decrease of 13 per cent., due 
to the results of famine. Estimated revenue, Bs.l, 06,000 ; 
tribute, B8.9000. The chiisf is a rajput of the Patna line. 
Bice and timber are exported, and iron ore is said to 
abound. The town of Sonpuk is on the Mahanadi river, 
just al)Ove the point where it enters Orissa. 

Sonthal (or Santal) Parffanas, The, a 

district of British India, in the Bhagalpur division of 
Bengal. It stretches south from the Ganges at llajmahal 
to Chota Nagpur, and consists mostly of a rolling, forest- 
clod ]»lateau. Area, 5469 square miles. Population 
(1881), 1,567,966; (1891), 1,754,196, showing an 

ificrease of 12 jKir cent., )>artly due to more accurate 
enumeration; average density, 321 iKsrsons jier square 
mile. In 1901 the population w’as 1,807.286, showing an 
increase of 3 imu* cent. 

Classified aecording to religion, Hindus in 1891 numbered 
900,899 ; Mahommcdtins, 121,086 ; Christians, 5941 ;$, of whom 196 
were Europeans; aborigines, 726 , 284 ; “others," 484 . The land 
revenue and rat(‘s in 1897--98 w’ere Rs. 3 , 31, 7 14 ; number of ]>olico, 
388 ; boys at school ( 1896 - 97 ), 20 , 667 , being 157 pr cent, of the 
male |}02)uhiiic>n of school -going age ; registered death-rate ( 1897 ), 
29 |mr thousand. Tlie Sonthals, who give their name to the 
<listrict, are the most numerous aboriginal tribe in Btmgal, wlio 
work the coabminc's of Eanigarij and Karharbari and migrate to 
the tea-gardens of Aswim. According to tlio linguistic classifica- 
tion of the census of 1891 , tlic total number of persons in India 
sjjcakin ; Sonthali was 1 , 709 , 680 . The Churcfii Missionary Society 
and the Scandinavian Sonthal Home Mission have been very 
successful among them, csneeJally in promoting education. The 
district is traversed by both the (diord and loop lines of the East 
Indian Railway. It e.ompriHes the old Mahommedan city of 
Ivajniahal and the mo<lcrn eummcreial mart of Sahibganj, huth on 
the Gajig(>s ; and also tlic Hindu place of pilgrimage of Deogarh, 
wliich is imiK)rtaiit enough to have a branch railway. Coal-mines 
yield about 1800 tons a year. 

SoOChOW, or SucHAU, the capital of the province 
of Kiangsu, China. It was opened to foreign tradt^ by the 
Japanese treaty of 1895, but the privilege has not been 
largely utilized. Indeed, the value of the trade has 
steady declined from an aggregate of 1,473,560 H. taels 
in 1897 to 1,176,616 li. taels in 1900. The only import- 
ance of the port is as a centre of distribution for foreign 
goods sulK)rdinate to Shanghai, with which it is connected 
by a canal 80 miles in length. Tlie trade is entirely in 
native hands. A cotton spinning mill and two or three 
silk filatures have been erected, two of the latter in native 
hands, the others in part under European management. 
The principal industry in Soochow is silk-weaving. The 
fabrics produced are of extreme elegance and low’ price, 
and are chiefly intended for the domestic market in China; 
but there is a large and increasing demand for export 
(value of silk exjx>rt in 1900, £72,000). In the ninth 
edition of this w’ork Soochow was credited with a }X)pu]a- 
tion of 500,000, but a more recent estimate would give 
about 350,000. 

Sopron (Oedenbuko), a municipal town in Hungary, 
capital of the county of the same name, '40 miles sou^ by 
east of Vienna, with .a |K>pulation in 1891 of 29,543, 
and in 1901 of 33,478. It contains an evangelical school, 
3 gymnasia, 2 upper rfaf-schools, 2 training institutes for 
teachers, a commercial academy, several orphanages, 
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Amongst its manufactures are Ixjll-founding and machinery, 
besides sugar, beer, vinegar, soaij, and a flourishing wine 
trade. The electons light and tramways are in operation. 

SoraUp a town of Prussia, on the Sorebach, near the 
frontier of Silesia, 65 miles south-south-east of Frankfurt- 
on-Oder by rail. There are 7 churches and several schools, 
including a technical and a weaving school The industries 
include cloth and linen factories. Population (1885), 
13,668; (1900), 15,945. 

Sorolp a city and port of entry of Quelle, Canada, 
•capital of Richelieu county, 42 miles north-east of Montreal, 
•at the confluence of the Richelieu and St Lawrence. It is 
A station on the Quebec Southern and South Shore railways, 
and is a port of call for the Montreal and Quel)oc river 
■steamers. It contains iron and leather manufactories, and 
■shipbt^ding is carried on. It occupies the site of a fort 
built in 1665 by M. de Tracy to guard the route by way 
•of the Richelieu to Lake Chamjdain and the Hudson. 
Population (1891), 6669; (1901), 7057. 

SoriAf a province of Spain, in Old Castile. Area, 
3836 square miles. Population, 151,530 in 1887, 147,787 
in 1897. Tlie birth-rate is 3*84 per cent., the death-rate 
3*39 per cent., and the projK^rtion of illegitimate births 
1 *29 jjer cent., l>eing one of the lowest in Siuiiii. The pro- 
vince is divided into five districts and 345 ayuntamieiUos 
or parislies. Three railways run tlirough the province. 
The only really important industries are connected 
with agriculture and the rearing of cattle. Tlie exports 
■jire mostly timber, wool, salt, leather, and cheese. About 
400,000 acres of the soil, chiefly in the mountains, 
are covered with forest; 1,450,000 acres are cultivated, 
and about 350,000 are resen'ed for ])astare. Out of the 
cultivated area in 1897, 103,292 a(;res were covered with 
wheat crops, 199,135 with oats, rye, barley, maize, 13,000 
with pod fruit, 12,000 with vines. The live stock in 
1897 consisted of 3550 horses, 16,502 mules, 11,724 asses, 
16,875 cattle, 487,109 sheep, 25,395 goats, and 14,695 
pigs. There are only two salt mines and one l)cd of 
asphaltic rock actually worked in Soria. 

Soria« capital of the above province, on the Douro, 
station at Alcunoza on the Madrid-Saragossa line. Popula- 
tion, 7784 in 1887, 7290 in 1897. Soria has a provincial 
institute, normal schools for teachers of both sexes, many 
primary schools, savings banks, two liospitals, barracks, a 
theatre, and the usual bull- ring. Near the Douro are 
the ruins of the old castle of Soria, and in many places 
the remains of the walls of the city are yet standing. The 
more modern streets are clean and well paved. The bridge 
across the Douro is a solid and massive structure, which 
formerly had a tower in the centre. 

Sorokiy a district town of South Russia, in the 
government of Bessarabia, 117 miles north-north-west of 
Kishineff and 36 miles from the nearest railway station, 
built in a narrow ravine on tlie right bank of the Dnieiier. 
It is an important river port for the export of corn, wool, 
fruit, wine, and cattle, and had in 1897 a jxipulation of 
15,800, half of whom were Jews. Formerly it was the old 
Genoese colony of Olhionia, and has still the ruins of a 13th 
century Genoese castle. In the 1 5th century the Moldavians 
erected here a fort, Saraki, which the Poles took in the 17th 
century. Peter I. conquered it in 1711, but it was returned 
to the Turks, and was only definitely annexed to Russia in 
1812. 

Sothern, Edward Askew (1826>1881), 

Rngliah actor, was bom at Liverpool, 1st April 1826, his 
father being a merchant. He began acting as an amateur, 
and drifted into a })rofessional engagement with a dramatic 
company in Jersey in 1849. Between then and 1858 he 
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played in various cainvcitics with no particular success in 
Birmingham and in America, where he went in 1852. In 
1868 Tom Taylor’s Our American Cousin^ a ])im! of no 
special merit, w*as brought out at New York, with Sothern 
in the small part of Lord Dundreary, a caricature of an 
English nobleman. He gradually worked up tlie humoui 
of this }wt, so that in 1861, wlien the play was pr(^ 
duced at the Haymarkct Theatre in London, he made 
such a “hit ’’that liis iiiqiersonation was on everybody’s 
li|>s, and the piece ran for nearly five hundred nights: 
the “ Dundmiry whiskers ” became the fashion, and Dun- 
dreary this, that, or the other made its api.>earance on every 
side. At various times Sothern revived the character, 
which retained its ])opularity in spite of all tlu^ extrava- 
gances to which he dcvelojKid its amusing fi‘atures; and 
his name will always be famous in connexion with this 
rdle. In T. AV. Robertson’s David Garnrh (1864) 
Bothem also Inul a great success, his acting in the title- 
])art, which he created, being wonderfully effective, but 
none of his many other parts was specially remarkable. 
Bothern was a Iw^rn comedian, and off the stage ho was a 
notorious practical joker. He was as much of a favourite 
in America as in tlii^ TTnited Kingdom. He died in 
London, 2 1 st J an\iary 1881. 

Sotteville, a town, arrondissement of Rouen, dcjjarl 
ment of Seine Inf^ricure, France, one mile south of Rouen, 
of which it is really a suburb, continuous with Sever, on 
the railway from Paris to Havre. There is a cha])t‘l of tin'. 
12th and 14th centuries, (lotton-spinning and the manu- 
facture of calicoes are conducted on an extensive scale; 
hem|Kspiiming, cordage, varnish, and gelatine r('])resent 
other branches of industry. The Wt*stin*n Railway Com- 
pany have hero an extensive grouj) of manufac^turing and 
repairing workshoyw. To the south of the town is the 
de][)artmental lunatic asylum of Quatre Marias, attached to 
that of St Yon. Population (1 881), 1 1 ,738; (190 1 ), 18,535. 

Soudan. Bee S(/T>AN. 

SoundinC (Deki* Sea).~- Wire has miw entirely 
superseded the hemp gear formerly used for this juir- 
]X)8e. Its smooth surface and minute section, reducing 
friction to a minimum, gives a rapidity of ilescent of 
al)out 100 fathoms ]jcr minute, and this velo(;ity is not 
materially diminished even at gi*eat depths. Reeling in 
may he accomplished at nearly tlw*. same rate. Boundings 
are thus obtained witli a degree of accuracy not ffnincrly 
possible. The apparatus is light, conqjact, and automatic 
in its action. Boundings with wire can Ini carried out at 
night with the same facility as in daytime, and in almost 
any circumstances of wind and wcatluT short of a strong 
gale, against which the shij) (^ould not steam or face the 
sea. A sounding of 1000 fathoms may be obtained in 
twenty-five minutes from the, time the weight is lowered 
to the time the order is given to jmt the sliij) on her 
course, or in half that time if sounding from astern amt 
going ahead on getting bottom. 2000 fathoms will 
require forty-five minutes, and 3000 fathoms seventy-five 
minutes, lieyond that depth, much greater caution being 
required, the time occupied is corresixindingly increased, 
and reeling in must then be done very deliberately. The 
deepest sounding hitherto obtained is 5269 fathoms. 
Soundings at such depths may occupy as long as five 
or six hours. 

The latest pattern of Lucas machine carries neai-ly 6000 
fathoms of 20-gauge wire, and is fitted with two brakes, 
one a screw brake for holding the reel when 
required, the other an automatic brake for tnmehiBe* 
stopping the reel when the weights strike the 
bottom. A guider for the jmri)ose of winding the w*ire 
uniformly on to the reel is also attached, and is wrorked 
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SOUNDING 


bring up a specimen of the bottom, and the same sinkers 
fit them botk 

The “ Driver rod ” is shown in Fig. 2. ABC is a tube 
about 2 feet in length, fitted at the top with a flap valve 
D, working on a hinge at R The lower part of the tube 


by a small handle. After leaving the reel, the wire passes 
over a registering wheel, the dial of which indicates the 
amount of wire run out. Similar machines of smaller size 
are supplied for use in boats. The large machine is repre- 
sented in Fig. 1. 

Heaving in is aceomi»lishcd by means of a 
hemp “swifter" or driving belt, whieh conveys 
the motion of the drum of a donkey engine to 
the drum carrying the wire of tlio sounding 
macliiiw*. It being imimicticablo to i-egulate the 
sj^erd of the engine by hand according to tbe 
lieavo uf tlio ship, in order to obviate the sadden 
and r xcossive strains on the wire so caused an 
ingonions mer;hani(»il arrangement has l>oen fittcnl 
to inacliiiies of recent pattern, by wliicli frictional 
diws, geared by cog-wlieels and cajiable of ad- 
justment, are interiK)sed on the axle connecting 
the grooved wheel actuated by the hemp swifter 
and the revolving dnim carrying the wire. By 
this arrangement the latter can he controlled as 
desired, both in sjieed and dirci^tion of motion, 
by means of a lever regulating a strap on the 
frictional discs, which may be set by experimtmt 
to act at any given tension of tlio wire. As 
the tension upnroaches this limit, the velocity of 
revolution of the dmm is automatically cliecked ; 
and if the tension further increases, the motion 
of tlio drum is actually reversed, thus causing 
the wire to run out, until the tension is relieved 

suflic.iently to allow the frictional disets again to « , - , ui /« j i « . v 

^ Mochlno (from Wharton’s Hydrographic Surveyiiig\ 

ad in the direction of heaving in. The dium (^5^ brake lever; D, springs; E, reffulatinif screw; F, hand 

may be stojiiied instantly by moving the lover 11 , measartttg wheel ; J, indicator ; K, stop ; “ 

in tlu* jirojior direction to throw the apparatus ; N, bolt ; O, screw brake. 



A, Reel or drum ; B, brake 
wheel : G, swivelling frame ; 
L, wire guiding roller; M, handle for working 


out uf gear. 

(rill van ixed steel wire of 20-gaiige and 21 -gauge is supplied on 
drums in lengtlis of .0000 fithums. The 20-gaugo wire when new 
has a breaking strain of 240 lb, and the smaller wire 190 lb. 
TJic birgo machines now made will hold a sunicient quantity of 
the larger wire for tbe doojwst soundings ; there is therefore no 
longer iiny necessity for the siuiilbu* wire, and its use is not rei^om- 
meiided. The zinc wears oH' to a considerable extent with constant 
use ; it is noccswiry to jmss the wire through an oily wad whenever 
soundings ai*e susjKuuled for a time, and the surface layers on the 
drum should Ijc kept well coated with oil and covered over with oily 
wastes A fortnight’s coutiuuous use is about the limit to tbe trust- 
worthiness of any piece of wire ; no amount of t?are will prevent it 
from becoming brittle ; and directly it can bo snapped by twisting 
in Uie hand, it should bo condemned ami passed on to the boats' 
machines. A magnifying glass will assist in examining its con- 
dition. Taut and even winding ou the reel from the dram is most 
important ; othorwiwi, when licaviiig up after a sounding, the 
strain forces each layer as it <‘<>iues in to sink down amongst the 
pi*eviou8 lavors loosely reded on, with the result that at the next 
sounding slack turns will suddenly develop on nmning out, ti» the 
gre-at risk of the wira. The wire is liable to cut grooves in tbe 
Ulterior of the swivclliug frame ; a hie must constantly be applied 
to Buiooth them down, or tlujy will rip the splices. A roller of 
hard sled, underneath which the wire jiassas, and placed in rear of 
the snivelling frame, obviates this to a peat extent. 

Splices ai-o mofie about 5 feet in length, 0 x 10 wiixj being laid round 
the other in a long sjiiral of about one turn |K*.r inch. A seizing of 
lino wire is laid over each end and for two or three inches up the 
splice, no end being allowed to project, and solder is then applied 
tiic whole length of the splice. Three more seizings sliould be 
pbic<5d at intervals. Splices are the weakest parts of the wire, and 
their niultiplication is to Iw avoided. They should lie frequently 
examined and their jiositioii noted, so tliat in heaving in they 
may be cased v<juiid the W'hool with the guider nearly in the centre, 
to avoid tearing. 

-Under 1000 fathoms a lead of 30 to 40 D> weight can 
bo recovered, and 110 detaching rod is necessary. At a 
little risk to the wire, when sounding from astern 
^ depth, the ship may go ahead directly 
Mlak»n. bottom is struck, increasing si^eed as the wire 
comes in ; the groat saving in time thus effected 
will often justify the increased risk of parting the wire. 
For greater de])tli8 the “ Driver rod ” is the best detaching 
apiiaratus for slipjiing the sinkers ; its construction is easier 
than that of the “ Baillie rod,'* and with a piece of gas 
pilling cut to the proper length the ship’s blacksmith can 
make one in a day. Both rods are fitted with tubes to 


C screws on and off, and contains a double flap valve ta 
retain the bottom specimen. The sinkers WW, each 
25 lb in weight, conical in 
form, and pierced with a 
cylindrical hole through which 
the Driver rod passes loosely, 
are slung by wire or cod line 
secured to a flat ring or grum- 
met shown at L and passing 
over the stud Q. A stud K 
on each side of the tube fits 
loosely into the slot H in the 
lower part of the slipping 
lever MH. The weight of tlio 
apparatus being taken by the 
sounding wire, the sinkers 
remain susjiiendod ; but on 
striking the bottom, tlio wire 
slackens, and the weight of 
the sinkers drags the slipping 
lover down till the stud K | 
bears against the upper part | 
of the slot H. By this action 
the point M of the slipping 
lever is brought to bear against 
the up|)er end of the standard 
EF, Ixiing thereby forced out- 
wards sufficiently to ensure that 
the weight acting at the point 
G will tilt the slipping lever 
right over, and thus disengage 
the sling. The tube being then 
drawn up, the sinkers are left 
behind. In descending, the 
valves at top and bottom open- 
ing upwards, allow the water 
to pass through freely ; but on 
drawing up they are closed, 
thus retaining the plug of 
mud with which the tute is 
filled. For water, .under 2000 Fw. 2.— Driver Bod. 
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fathoms two conical weights are sufficient. In deeper 
water a third cylindrical weight of 20 lb should be 
put between them. It is important to inter|x>so a piece 
•of hemp line, some ten fathoms long, between the end 
•of the wire (into which a thimble is seized) and the 
lead or rod. This tends to prevent the wire kinking on 
the lead striking the bottom. A piece of sheet lead about 
12 lb in weight, wrapi)ed round the hemp just below 
the junction, keeps the wire taut while the liemi> slacks. 
iSmail brass screw stoppers, fitted with a hempen tail to 
isecure to a cleat, hold the wire during the sounding if 
necessary to repair splices or clear slack turns. In heaving 
in, the springs are replaced with a spring balance, by 
which the amoirnt of strain is seen and the deck engine 
worked accordingly. A system of signals is required by 
*day and by night, by which the officer superintending the 
^sounding can control the helm, main engines, and deck 
engine. 

of Sounding . — ^The niachino is placed on a projecting 
platform on tlio forecastle. An endk^s liemn swifter, led through 
clocks with large sheaves, connects the sounding machine and dwk 
engine, and when heaving in is kept taut i)y a snatch Idock set up 
with a jigger. As tlio wire runs out, the regulating screw of the 
brake must be gradually screwed up, so as to increaso the }K>weT of 
the brake in projioTtiou to the amount of wire out. The regulating 
screw is marked for each 600 fathoms. In fairly smooth w'ater the 
brake will at once act wh<m the weight strikes the bottom and the 
reel 8to|is. Under 3000 fathoms one sxiring only is sutiieiont, but 
beyond that depth two springs arc retpiircd. If tlio ship is jiitchiiig 
heavily, the automatic brake must be assisted by the screw brake, 
to ensure the reel not oven-unning. Tlio marks on the regulating 
.screw are only inttmded as a guide ; the real test is tliat the brake 
is just on the balanco so as to act when the strain lessens, which 
maybe known by tlio swivelling frame being just lifted oil* the 
stop. As the wire weighs 7^ lb for catili 600 fathoms, the 
500-fathoms mark on the screw should be at the position in wdiich 
the screw has to be to sustain a weight of 7i 1b ; the 1000- fathoms 
mark, 15 H} ; and so on. This can be tested, and the marks 
verified. 

Handling t?ie Shij), — Sounding from forward enables the ship to 
be handled with greater ease to keep the wire up and down, and 
•especially so in a tide- way ; but in very heavy weatJicr soundings 
may be obtained from a mac^hine mounted over the stern, when it 
would he quite imjiossible to work on the forecastle. The sjuinker 
must be sot with the sheet to windward, unless a strong weather 
tide renders it uiidcsiraide ; the sliip’s head must bo kept in a 
'direction which is tlic resultant of the direction and force of the 
wind and current, and this is arrived at by altering course while 
sounding, jioint by i^int, until the wire can be kept up and down 
by moving the engines slowly ahead os ms'cssary. It should 
.seldom, or never, bo necessary to move the engines astern. 

The temperature of the water is usually taken at 
intervals of 100 fathoms down to a depth of 1000 fathoms, 
ObtorvM- closer intervals in the first 100 fathoms. 

Mont oi If a second wire machine is available, the obser> 
vations may be made from aft whilst the sounding 
is being taken forward. A 30-lb sinker is 
.attached to the end of the wire, and the thermometers are 
secured to the wire by the metal clips at the back of the 
•cases, at the required intervals. Care must be taken to 
-see that the indices are down before attaching the ther- 
mometers. To avoid heavy loss, not more than four 
thermometers should be on the wire at one time. When 
sounding, a thermometer is usually attached to the line 
.a short distance above the lead. 

Submarine Sentry , — The primary object of this 
machine is to supply an automatic warning of the 
approach of a sliip to shallow water : it has been instru- 
mental in discovering many unsusiiected banks in imper- 
fectly surveyed waters. By means of a single stout wire 
the sinker, an inverted kite, called the “ sentry,” 
be towed steadily for any length of time, at 
any required vertical dq)th down to 40 fathoms 
with the red kite and 30 fathoms with the black kite ; 
4}hon]d it strUce the bottom, through the water shallowing 
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to loss than the set depth, it will at once free itself and 
rise to the surface, simultaneously sounding an alarm ou 
boai*d, thus giving instant warning. The vertical depth at 
which the sentry sets itself when a given length of wire is 
paid out is not changed by any variation of s^Hjed between 
5 and 13 knots, and is read oil ou the graduated dial-}>late 
on the winch. One set of graduations on the dial indicates 
the amount of .wire out; the other two sets refer to the red 



and black kites respectively, and show the depth at which 
the sentry is towing. By this machine, single soumlings 
down to 40 fathoms can l)e taken at any tiim* while tlio 
sliip Ls under way, the sentry Ijoing let down slowly. 

The gong will indicate when llie bottom is toucheil, and 
the dial corresponding to the kite used will show' at 
once tlie vertical depth at tlie place where the sentry 
struck. 

By removing the kite and substituting a lead, with 
atmospheric sounder or oth(?r automatic, dejitli gauge, 
fiyuig single soundings up to 100 fatlionis can Ixj 
obtained in the ordinary manner without slopping 
the ship. 

The winch is .socuvod to the cleik a short distance from tlio stern ; 
the towing wire passes from the drum under a roller fairlead at the 
foot of tho winch, theiunj through an iron block with .sheave of 
large diameter, suspended from a short davit ou the stern rail and 
secured to the sling of the sentry. The dial being set to zero with 
the sentry at the w'ater\s edge, the ship’s speed is reduced to 8 or 9 
knots, and the wire paid out freely until the kite is fairly in the 
water, when the brake shouhl he ajqdied steadily and without jerk- 
ing, veering slowly until the rct[uircd depth is attained, w hen the 
pawl is put on the rat<*hct wheel and the8|iccd increased to 1*2 kiiot.^ 
if desired when using the black kite, or 10 knots with the icd kite. 

The kite in its position wdicn being towed is indicated in I 'ig. 3. 

Tlie noint of the caUdi 0, nasslng through a thimhle M in 

the siiort log of the sling, is siijUH'd into the hole at tin- t(>]> <>f 

trigger T, whie,h is hinged at K and kept in its place l>y the. 

spring S attached to the hook H. On the trigger striking the 

bottom the catch is released, the short leg of the sling slips off, 

and the sentry, which then rises to the surface, is left lowing liy 

the long leg. The winch is fitted with two handle.s fur heaving in 

the wire ; one gives great iww'er and slow sped, and the other, 

acting on the mnim spindle direct, winds in quickly. The wire 

Biippfied with the macliiiic has a stca^ly breaking .strain of about 

1000 1b. Using the black kite at a speed of 7 knots, tho strain • 

on the wire is about 160 lb, and at 10 knots about 300 11». The 

r^ kite increases the strain largely. (a, M. i'*,) 
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SOUTH 

T. Oeooraphy and Statistics. 

T he expression “]^ritish South Africa which 1^ 
obtained general currency, although it has no official 
sanction — came into use, or at least began to 
Qeaent a definite meaning, in the early ’eighties, 

Murvey, towards the partition of the 

continent was taken by the Gorman occuiMition of Nama- 
(jualand (1884). It then Injcame at once evident that 
Hritisli interests could no longer be confined to the 
regions soutli of the Orange river and east of the 
Drakensberg range, and that the very existence of the 
two long-established colonies of the Cape and Natal 
would Ikj imjierilled unless practical measures were 
taken to keep ofien the “English road” to the interior 
of th(‘ continent, which had hitherto lieen mainly fol- 
lowed by missionaries, traders, and travtdlers. Thus 
arose the imjierial idea of a “British South Africa,” 
as a political domain destined in <lue course to embrace 
in onii vast fcdenition all existing colonics ami all other 
settlements in process of development into free, self- 
govcniing states. But such a system must necessarily 
lack ideal completeness — such comiilcteness as is enjoyed 
by the sister federations of Canada and Australia — ^so long 
as considerable tracts are held by foreign Powers on the 
western and eastern seaboards (German South-West Africa ; 
Portuguese South-East Africa). In the interior, however, 
the* unity of the system has been secured by tlio suppression 
of the late Boer states, while its borders have been 
enlarge<l by the settlement of Matabele and Mashona Lands 
(South ilhodesia), and by the extension of British rule, 
directly or indirectly, over tlie wliole of Bechuanaland. 
1'hus the exfiressioii British South Africa now covers the 
whole of the continent from the Zambezi to the Cai)o, the 
specified German and Portuguese territories alone excejjted. 
Including tlie.se, South Afri(ui has a total area of about 
1,364,000 S([uare miles, and a population approximately 
cstiinatt*d (1900) at nearly 7,000,000, and is 
dfvlnlMM polil^ically divided into live British colonie.s, two 
British protectorates, and two non-British colonies, 
with resjKwrtive areas and jiopulations as under : — 


DiviNioMH. 

Area in 
8(inarc Miles. 

Population 

Cane Colony, with Griuualaiid, South 
btKtlniAnaland, and Poiidoland, all 





now incorporated 

277,000 

1,766,000 

Bechuanaland Protectorate 

213,000 

200,000 

Basutoland ..... 
Natal, witii Zululand and South 

10,000 

250,000 

Tongaland 

Soullierii Ilhodesia (Matabele and 

50,000 

1,026,000 

Mashona Land.s) 

175.000 

450,000 

Orange lliver Colony 

48,000 

207,000 

Transvaal (Colony .... 

119,000 

1,094,000 

German South-west Afriea . 
Pbrtugm‘8e territory south of the 

322,000 

200,000 

Zanib('/.i (Delagoa Bay, &e.) 

j 1.50,000 

1,760,000 

Totiil . 

1,. 364, 000 

1 

6,943,000 


Africa south of the Zambezi forms a vast tableland 
which stands at a mean elevation of aliout 4000 feet above 
sca-lcvel, and is buttressed seawards by a great 
system disposed in concentric ranges 
roughly parallel wdth the contour lines of tlie 
continent, at distances of from 100 to 250 miles from the 
coast. TJie inner encircling range, which falls through 
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secondary parallel cliaina,or through steeply scarped terraces,, 
the so-called karoos, down to the seal^ard, is continuous 
only on the south and oast sides facing the Austral and 
Indian Oceans, and on the west as far north as the Oliphant 
river. Beyond this jx>int the system loses the aspect of an 
unbroken ramjiart^ the outer scarps have l)een greatly 
eroded, the coast ranges lH)come more fragmentary, and at 
last entirely disappear at the broad estuary of the Orange 
river. Still farther north little is to be seen except lowv 
rocky hills and ridges, almost lost amid the shifting dunes 
of the sandy Namaqualand plains. But in the direction of 
the east and north-east the rise is continuous through the 
Boggeveld, the Nieuwveld, the Sneouwberg, and the 
Stormberg round to the Quathlamba (Drakensberg) range, 
where the whole system culminates in peaks from 10,006 
to nearly 11,000 feet high at the converging frontiers of 
Basutoland, Natal, and the Orange lliver Colony. Froni 
these Alpine heights the Drakensberg is continued at a mean 
altitude of 8000 foot along the Natal frontier right into the 
Transvaal, broken only by a few difficult passes, such as 
Tintwa, Van Ileenen.s, Botha’s, and Lang’s Nek at Majuba 
Hill. Beyond Natal the escarpments of the plahiau again 
fall to 5000 or 6000 feet and assume a more broken 
character along the Transvaal frontier, w^here they have 
been subject to much weathering and ero.sion, pre.senting in 
places the aj)pcarance of marine headlands, whence the 
term JCaap, “Cajjc,” applied to the cliffs in this auriferous 
district. Here the liandberg (“Border range”), as it is 
called, is flanked seawards by the less elevated Lobombo- 
Coast range ; and beyond the Mauchberg, culminating point 
of the Transvaal (8725 feet), the whole system gradually 
merges in a broad exi)an8e of moderately tOevated uidands, 
intersected transversely to the main range by the Zoutpans- 
l)crg and Murchison Hand, between the Oliphant and 
Limpojx) rivers. North of the Limi)OiK) the eastern es- 
carpments again assume a mountainous a.spect between 
Portuguese territory and Southern Ilhodesia, broadening 
out northwards in the Mashona highland, and developing 
in Matabeleland the historical Matoj)po ridge, which forms 
the true water-parting between the LimjKjpo and the 
Zambezi rivers. 

From the inner slopes of the encircling ranges, thus 
roughly outlined, the great continental plateau stretches 
away for interminable distances through the former Boer 
states and Bechuanaland from the Orange northwards to 
the Zambezi, and through the Kalahari desert westwards 
to the Atlantic Ocean. It has a total area of not less than 
900,000 square miles; and the tilt of the land being 
w’estw’ards in the south and eiistwards in the north, the 
drainage is almost entirely through the Orange to the 
Atlantic, and through the LinqKJiK), Sabi, Bosi, Pungwe, 
and Zambezi to the Indian Ocean. Lying between tho 
low latitudes of 16* and 35* S., while also exposed to- 
the moist monsoons and warm marine currents of the 
Indian Ocean, South Africa should be distinguished by a 
hot, wet, tropical or subtropical climate. But these con- 
ditions are fully realized only on the eastern seaboard 
between the Zambezi and the Cape, and are elsewhere 
profoundly modified by the great mean elevation of the 
land (4000 feet), by the cold marine and aerial currents 
setting from the Antarctic waters along the west coast, and 
by the great altitude of the eastern escarpments (Drakens- 
berg, Randberg), by which, as in Australia, the 
rain-bearing oceanic trade winds are intercepted, 
leaving but a slight precipitation for the central and 
western regions. Hence in the direction of the east the 




geography] south 

increase of the rainfall is continuous, rising from 3 or 4 
inches in Namaqualand and 8 to 16 in llochuanaland to 
24 at Pretoria and Bloemfontein, and 40 or even 50 in 
Natal. The temperature is much more uniform, the mean 
for the whole year lying almost everywhere between 60“ 
and 70“ F., while the mean of the extremes ranges from 
40* to 91* at the Cape, 32* to 95* at I*ictermarit 2 burg, 
40* to 105* at Kimberley and Pretoria, 41* to 94* at 
Bloemfontein, and 40* to 106* at Bulaway(3. But owing 
to the dryness of the atmosphere, this intense heat is far 
less oppressive than might be supjiosed, and many jmrts 
not only of the Cape but of the central plateau and the 
Rhodesian uplands are iKsrfectly salubrious and well 
adapted to the European constitution. The prevailing 
complaints — enteric fever, ague, diarrluea, and dysentery — 
are due either to the btid watcjr or to long exposure and 
hardships, or else are confined t/O the low-lying swampy 
and riverside tracts. Jillsewliero fever is almost unknown, 
while the Matabele and Mashona uplands, where wdiite 
families are already established, are declared to be even 
more healthy than Natal and other jmrts of the long- 
settled seaboard. The generally salubrious nature of 
the climate is indeed placed beyond doubt by the persist- 
ence of the Boer race and of the English scittlers, all 
noted for their longevity, robust physicpie, and vigorous 
offspring. 

(3n the ]»lateau the deficient moisture is evi'.ry where 
reflected in the poverty and general character of the 
vegetation, marked by the absence of Avoodlands 
and the great predominance of thorny scrub and 
herbaceous growths. Prickly acacias, eujihorbias, 
and mimosivs are characteristic of the high veld, where the 
eye sweej)s over vast grassy plains or rolling steppes, and 
lights on nothing but a few clum])s of low, shadeless trees, 
marking the sites of the Boer farmsteads dotted thinly 
over the steppe. The native grasses yield rich pasturage 
during the wet summer months, but mostly disaj)jK*ar in 
the dry wint(*r season, and then the only visilile vegetation 
is the so-(!alliHl ‘‘bush,” that is, the acacias, willow'.s, 
mimosas, yellow-wood, iron-wood, and wild fig, by which 
the watercourses are often densely fringed. On the other 
hand, the soil is naturally rich, and where water is available 
some districts yield two annual crops of cereals, esjiecially 
mealies (maize) and some of the finest wheat in the world. 
Tobacco, the vine, and most Euro|)ean fruits and vegetables 
thrive well, while sugar, coffee, cotton, and other colonial 
produce already grown in Natal might also bo successfully 
(jultivated in the LimiH)|)o valley. But so far only a mere 
fraction of the available land has been brought und<‘r 
tillage ; and although its agricultural resources are bound- 
less, no great progress can lie exiiected until some practical 
step.s are taken to get rid of the locust jiest and introduce 
the urgently-need^ irrigation works in a largo way. 
Meanwhile the boundless pastures supjiort multitudes of 
horned cattle, horses, goats, merinos, and fat-tailed sheep. 
These more profitable domestic animals have to a large 
extent crowded out the beasts of prey and the game of all 
kinds which till recently alwuniled in prodigious multi- 
tudes. Formerly such characteristic members of the African 
fauna as the lion, leopard, hyaena, elephant, buffalo, zebra, 
quagga, giniffe, baboon, rhinoceros, gnu, eland, springbok, 
gazelle, ami other antelotxjs in endless variety swarmed 
over the inland plateaux and the surrounding slopes, while 
the large streams wore infested with the crocodile and 
hippopotamus. The early travellers speak of the hartc- 
b^st, gnu, and springbok scouring the plains and migrating 
in herds of ten or even fifteen thousand from pasture to 
Ijasture between the Cape and the then unknown nortliem 
wilderness beyond the mountains. But they are now 
seldom seen even in the wilderness itself, and to prevent 
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their total extinction some s{x}cios are sheltered in public 
or private preserves in the C^a|)o and tlui Transvaal. The 
lion is said to have ceased to roar, though still lingering 
about the haunts of men ; the quagga and w'liite rhinoceros 
seem to liavo died out, and the hippo}X)taniu.s has dis- 
ap|Hiared from most of the rivers. 

The same fate has overtaken nearly all the VaaljKuis, 
Bushmen, and Hottentots, who re[>resent the true aboriginal 
element south of the Zambezi, and are descril)ed 
in scjMirate articles. All thij other natives, ])opu- 
larly calletl “ Kaffros,” are miiinliers of the wide- " 
s[)read lUntu family (see Bantus), of whom they here 
form three distinct branches : 1. The Zulu-XosaSy origin- 
ally confined to the south-ciast seaboard between Delagoa 
Bay and the (Ircat Fish river, but later (1 9th century) 
spnjad by conquest over Gazaland, |»arts of Transvaal, and 
Rhoilesia (Matabeleland). 2. The Jicchuatias^ with the 
kindred liasutoH, on the continental plateau from the 
Orange to the Zamlx^/i, and ranging eastwards into the 
late Boer states and Basutoland, and westwards over the 
Kalahari desert and the Lake Ngaini rt*gion. 3. The 
Ova-Herero and Oya-J/;>o, confined to Gerinan South-West 
Africa lietween Walfish Bay and the Chinenij river. All 
these mixed Bantu iieoples, who all speak dialt*cts of the 
extinct Bantu stock language, are immigrants at various 
jxiriods from Iwyond the Zambezi. The Bechuanas, w'ho 
still occupy by far the largest domain, and alone pn^serv'e 
the totemic tribal system in its integrity, w'cre probably 
the first arrivals from thc^ north or the noilh-cast coast- 
lands. There is reason to beli(JV(5 that they formeil the bulk 
of the native jw)pulations when Austral Africa was reached, 
some two or three thousand years ago, by the 
ancient navigators who came h i ther, most probably * 

from South iVrabia, in quest of gold, and to w hom 
thti late Theodore Bent has rightly attributed the 
remarkable Zimbabw’c* monuments still extant near Victoria, 
in Soutlu*rn Rhodesia (Atatalx^leland). These remains, 
with their lofty round tower, encircling walls and ram]>arts, 
all in well ^Iressed stones, disj^lay remarkable constructive 
skill, far Ix'yond the of any of the pr(5S(*nt or i>a8t 

rude inhabitants of the land. They comprise well-planni?d 
fortifications for the defence of the ]>veliistorLc gold mines, 
and temples with numerous carvings, emblems, and de- 
tached objects, which plainly point to ancient Semitic 
religious rite^s. No inscriptions liavcj ycd, Is'cn discovei-cd, 
but in the Malagasy language of the neighbouring island 
of Madagascar (listinct ohunents still survive of the old 
Himyaritic sjxjech which was currtuit in South Arabia 
under the Sabtean and Minaean eiiq>ires, and is not yet 
quite extinct. The inference seems thendore reasonable 
that the Zimbabwe monuments are the work of the ancituit 
civilized inhabitants of South Arabia, perhaps co-oixrating 
with their Phmnician kindred, who were ever ex])loring the 
eastern sctis in sean’h of the gold and other treasures 
reported from the “ land of Ophir.” 

Gold, with diamonds of recent discovery, still consti- 
tutes the chief mineral wiialth of South Africa, which in 
both of these resjK*cts may be regarded as un- . - 

rivalled. Full details are given elsewdicre (Catk Siamomr*. 
Colony, Transvaal), and hertj it will suftice to 
state that while, the Kiml)erley outimt controls the diamond 
markets of the w^orld, in 1898 the Transvaal gold harvest 
exceeded that of Australia, Siberia, and America. The 
diamantiferous blue clays (“ pljn's ”) are not confined to the 
Cape, and rich auriferous nuds range far lK*yond Transvaal 
into Southern Rhodesia. In other rcsjxjcts South Africa 
is well mineralized, and iKJsidcs iron, coj)jK!r, tin, and silver, 
extensive coal-fields occur in the (Jajxj (Molt<»iio district), 
in Natal and Zululand (Newcastlci, Nougoma), in the 
Orange B,iver Colony (Kroonstad), and in ^'a^ious jiarts of 
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the Transvaal and llhodesia nearly up to the banks of 
the Zambezi. 

In the following table are brought together a 
few leading data showing the economic condition 
mitffffoa. of various British South African 

colonies for which accurate returns are available 


Capo. 


Imports . 

Kxpnrts . 

Kuvoiiua 
Expomllluro 
l)«bt 
Cattle . 

Ifonm . 

Hbe««p 
UoatN 
Wool iTOp 
Mohair . 

Wheat . 

Moalios . 
oats 

Ostrinh foathvi 
Wine . 

Brandy . 

Diamonds 
Railways 
White population . 
Coloured populathm 


<19.207.000 

23.000,000 

8.781.000 

8 . 100.000 

31.410.000 

1.076.000 

888.000 

1.264.000 
ri.&7S.000 

37.180.000 lb. 

6.707.000 .. 

2.221.000 bush. 

2 . 868.000 .. 
1,810,000 .. 

278,0001b. 

4.826.000 gals. 

1.107.000 .. 

<4.136,000 
2300 miles 
390,000 
1.400,000 


<6,390,000 

l.S'AOOO 

2,081,000 

1.915.000 

9.019.000 

278.000 
67,000 

600.000 

1,03^ lb. 

388,000 tom 
Bark. 
<68,000 
Swiar. 
<147,000 


601 miles 
48,000 
613.000 


Orange 

Ulver. 


<1.191,000 
' 1.094,000 
800,000 
067.000 
30,000 
006,000 

249.000 
6,020,000 

866.000 


302 miles 
78.000 
130,000 


TruuvMl. 

BMUto* 

lead. 

<13.600.000 

<86.600 


134000 

Aoi^ooo 

70.600 

3.071.000 

00.000 

s.66aooo 


GoUL 

821.00(1 

81.000 

1800. 

tl.870.000 

1893. 

8.480.000 
ia9& 

8.67a000 

imH 

16.044000 

1884^ 

09.846.000 

coSl. 

1.008.000tnni 

<43.700 


774 miles 


160.000 

600 

712.IXM 

26.000 


From this table it appears that about 4000 miles of 
railways had been o|)Gned by 1900. In that year about 
1000 additional miles were either in progress or projected ; 
and when these are finished, the interior will enjoy the 
advantage of railway access to the coast and to the 
Zambezi at eight different jxiints — Walfish Bay, Cape 
Town, Port Elizabeth, East London, Durban, Delagoa Bay, 
Beira, and some place on the Zambezi below the Victoria 
RmHwyM! The main line from Cape Town north- 

th 9 Cmpe- wards has already reached Bulawayo, a distance 
io-Cmiro of 1360 miles; and this is now regarded as 
Mchem9. merely the southern section of a transcontinental 
Cape-to-Cairo ” line, which it is proixwod to construct 
mainly through British territory, the northern section of 
wliich is also completed from the Mediterranean to 
Khartum, a distance of 1350 miles. As the total distance 
is 6610 miles, there is still left a central section of 3900 
miles to complete the system by the route originally pro- 
]K)sod. But recent exploration about the White Nile 
headwaters shows that considerable deflections may have 
to be made, to avoid the almost impassable swampy 
tracts north of the equatorial lakes; and there are other 
difflculties, wliujli render the exiiectations of those who 
hope to see the undertaking out of hand within the first 
decade of the 20tli century a little sanguine. But when- 
ever the railway is completed, the resets must be far- 
reaching, and must tend enormously to develop the material 
resources of Britisli South Africa. 
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n. Modern History. 


For historical purposes South Africa may be taken to 
include that part of the African continent which lies to 
the south of the Congo State on the west and German 
East Africa on the cast. Within it are situated Portu- 
guese East and West Africa, Rhodesia, German South- 


West Africa, Cape Colony, Natal, Basutoland, Ora^e 
River Colony, and Transvaal The Euio^iean coloniza- 
tion of these territories has occurred step by stop, 
the establishment of one colony or state leading 
on to the establishment of another. As it is 
through the European colonists that we have ob- 
tained such information as we possess with regard to the 
native races of the country, it will be most convenient to 
deal with colonization first in the order of its occurrence, 
and to consider the native races afterwards. The relations 
of the white and aboriginal races in the various colonies 
will also be dealt with. 

What led to the discovery of America led also to the 
discovery, exploitation, and colonization of South Africa. 
In the 15th century the great Eastern trade 
with Euroiie was carried on by the Venetian 
Republic — ^Venice was the gate from West to 
East, and her fleets, richly laden with goods brought down 
to the shores of the Mediterranean in caravans, supplied 
Eurojic with the luxuries of the Orient. It was in that 
century that Portugal rose to prominence as a maritime 
power ; and being anxious to enjoy at first hand some of 
the commerce which had brought such prosperity to Venice, 
Portugal determined to seek out an ocean pathway to 
the Indies. It was with this intention that Columbus 
sailed westward and discovered America, and that Bartholo- 
mew' Diaz, sailing southwards, discovered the Ca|)c of 
Good Hojie. The story of these early voyages is full 
of gallant adventure, hardihood, and romance. It is 
sufficient hero to record that in 1486 Diaz, having rounded 
the Cape, entered Algoa Bay, and landing u^xm a small 
island, erected a cross as a token tliat lie had taken 
iwssession of the country for the king of Portugal 
llotuming, he sighted the Ca|>e in heavy w'eather, and 
christened it the -Cape of Storms. This name was subse- 
quently changed by the Portuguese king into that of 
the Capo of Good Hope. In 1500, wdiile on another 
voyage to the Indies, the brave Portuguese explorer Diaz 
w'ent dowm with his ship in the Atlantic. Eleven years 
after the first exjiedition of Diaz another Portuguese 
expedition was fitted out under Vasco de Gama. De 
Gama entered Table Bay, but did not land. From here 
he pushed on round the coast, landed in Mossel Bay, 
then sailing up the south-east coast, he sighted land again 
on 25th December 1497, and named it in honour of the 
day, Natal Still proceeding northw^ards, he fell in with 
coast pilots, and eventually reached the coast of Malabsr, 
in the island of Java. 

For a hundred years subsequent to this date Africa 
represented merely an inconvenient promontory to be 
rounded on the voyage to the Indies. Ships stopped at 
different ports, or rather at such few natural harbours 
as the iiffiospitablo coast offered, from time to time, 
but no attempt was made by the Portuguese to colonize 
the southern end of the continent. They did, how'ever, 
in course of time establish ports, and through them small 
settlements, on the eastern and western sides of South 
Africa, and these to-day are represented by Portuguese 
East and West Africa. 

The first Europeans to follow in the wake of the 
Portuguese Indian voyagers were the English. In 1601 
the English East India Company fitted out a 
small fleet of five vessels, which sailed from 
Torbay. After four months at sea they dropped cempamy. 
their anchors in Table Bay, where they landed 
and remained for seven weeks before proceeding east* 
wards. From that time forward Table Bay was used 
as an occasional port of call for British ships, and in 
1620 two English captains formally took {tossession of 
the Cape in the name of James 1. This .patriotic act 
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was not, however, sufficiently appreciated by either King 
Janies I. or the English East India Company to 
evoke any official confirmation on tlieir part. Mean- 
while the Dutch East India Company had been 
formed in Holland, and the Dutch had entered kiienly 
into the competition for the glittering prizes of Eastern 
commerce. In 1648 one of their ships was stranded in 
Table Bay, and the shipwrecked crew were left to forage 
for themselves on shore for several months. They were 
so ]>leased with the resources of the country that on 
their return to Holland they represented to the directors 
of the company the great advantages that would accnio 
to the Dutch Eastern trade from a properly provided 
and fortified station of call at the Cape. The result w^as 
that in 1652 a fort and vegetable gardens were laid out 
at Table Bay by a Dutch ex])edition sent for the purjxise 
under a surgeon named van lliebeek. 

In 1657 a few soldiers and sailors, discharged by tlie 
Dutch East India Company, had farms allotted them, 
and these men constituted the first so-called 
“free burghers.” By this step the station 
Cmpaa^ became a plantation or settlement. More 
settlers were landed from time to time from the 
passing Duteli ships, and in 1688 180 Frcmcli Huguenots 
were added to the original settlers. The little setth^ment 
grow slowly, but gradually sj[)read eastwards until in 
1778 the Great Fish river was declared the Ijoundary 
of the Cape of Good Hope. All through the latter 
half of the 17th, and the whole of the 18th, century 
troubles arose from time to time between the colonists 
and the Government. The administration of the Dutch 
East India C'ompany was of an extremely des]:)otic char- 
acter. The most interesting and completi5 account of 
the com])any’s tenure and government of the Cajw was 
wTitten in 1 857 by Mr E. B. Watcniieyer, a (v^a})e colonist 
of Dutch descent residing in Cape Town. He points out 
that it w'as after failing to find a route by the north-east 
to China and Jai)an that the Dutch turned their eyes 
to the C^ape route. The Capo of Good Hope subsequently 
“became not a colony of the llcjmblic of the United 
Provinc^es, but a dependency of the ‘Netherlands Char- 
tered General East India Company* for mercantile pur- 
j) 08 es; aiul to this fact principally can be traced the 
slow progress, in all but extension of Uirritory, of a 
country w"hi(di was settled by Europeans within thirty 
years of the time w^hen the Pilgrim Fathers, the founders 
of a mighty empire, landed at Plymouth to jdant 
democratic institutions and European civilization in the 
West.** 

On the settlement under van Riebeek, and the jiosition 
in it which the so-called “free burghers** enjoyed, this 
candid Dutcli wTiter, wdiose lectures are now out of jirint, 
throws an interesting light. 

“The jieople,” ho says, “wlio came here w'itli Khilmok himself 
wore not (?olonists intending permanently to settle at tlio Cape. 
All were jw-id servants of the company : tho men, in course of 
time, to he removed to other stations ; tho olUcei-s, esuecially the 
commandant, who, after the first year, urgently presstd his claim 
for promotion, expecting to be transferred to more lucrative posts 
in India. A watering and cattle station of tlio company, under 
the charge of tho servants of the company, was all tJiat was 
intended by tho occupation of 1652. The j>ro|K)sition that any 
freemen or burghers, not in tlio jMiy of tho company, sliould be 
encouraged to cultivate tho ground was first made ahout threo 
years after Riebcck’s arrival. Accordingly, some discharged sailors 
and soldiers, w ho received, on certain conditions, plots of ground, 
extending from the Fresh River to the Liesbeek, were tlic first 
free burghers of the colony. . . . Here it is sufficient to my tliat, 
generally, tho term ‘free burgher’ was a complete misnomer. 
The first burghers were, in trutli, a mere change from paid to 
unpaid servants of the company. They thought, in obtaining 
their discharge, that they had much improved their condition, 
but they soon discovered the reverse to be tlie fact. And hence- 
forward to the end of the last century, we find the constantly 


re^)eated and well-founded complaint, that the company and its 
oflicers possessed every advantage, W'hilo tho froomeii were not 
allowed even tho fruit of their ow'U toil. Trallic with the natives, 
at first ])ermittcd on stringent conditions, was soon jiroliibitcd, 
lest the?reby prices sliould become too high for tlie company when 
inclined to purchase. Tho ‘free burgliers' might buy nothing 
except from the company, at the company’s store and price. They 
were proliibited, according to the caprice of tho governors, from 
fishing in tho hays. They might not snj»ply strange ships, for 
strangers were to bo discouraged. Twenty years after tlie establish- 
ment of tho settlement, Commissioner Verhurg oxamiiiid into tlio 
state of the colony for the information of the homo autliorities, and 
tlius reports : — ‘Tho Dutch colonists at tho Cajm of Go(k 1 Hope bear 
tho name of freemen ; but they are so Iramnicllcd and confined in 
all things that tho absence of any freedom is Vuit too manifest. 
The orders and uroidamations from time to time issutnl are so 
rigid that it would be impossible to cairy out tlio jK'iialtics tliercin, 
except witli the utter ruin of tlic burglicrs.’ The natural effect of 
this narrow and tyrannous rule was disconbuit, amounting often to 
disaffection. After a time every ondt'avour was made to escaiw 
beyond tbo immediate control of tlio authorities. Thus the 
‘trekking* system, with its attendant evils, tlie liane of South 
Africa, W'os born. By their illiberal spirit, wliich sought hut tem- 
poraiy commercial ^vontagt^ in connexion with the Kastern trade, 
the Dutch authorithis themselves, although generally humanely 
disposed towards tho natives, created the system W'hieh causi'd their 
ojipressioii and extermination.’* 

When it is borne in mind that tho l!)iit(di at this Capo 
were for one hundred and forty-tliree years mnicr the 
rule of the Dutch East India (.'ompany, t.c., for consider- 
ably more than lialf the ])oriod of their (mtiro residence 
in that country, the importance of a (!orre(di ajiprociatioii 
of the nature of that mle to any student of South African 
history is obvious. No modern writer — not even tho 
South African historian Dr Theal— approaches Watermeyer 
either in the completeness of liis facts or the sc; verity of 
his indictment. Referring to the policy of tlie company, 
Watermeyer says : — 

“The Duti'li colonial system as cxemj)li(ied at the Ca]io of Good 
or rather tlio syst»‘m of the Dutch KasI India (^mqtany 
(for the nation should not wdiolly suffer under the condemnation 
justly incurred by a trading association that sought only pecuniary 
profit), was almost without one redeeming feature, amf was a ilis- 
tionour Iv, the Netherlands’ national name. In all things political, 
it was imrely .icspotie ; in all things commercial, it was purely 
moiiojiolist. Tho Dnte.h Kast India Com]>aiiy eared nougiiL for 
tho progress of the itolony — providisl only that they had a refresh- 
ment station for their richly laden fleets, and that the Kiiglish, 
Frenedi, Dan(^s, and Portuguese had not. Whatever tended to 
iiifringo in the slightest degree on tln*ir darling monopoly was 
visited with the wvercst jienalties, whether the eulprit ehimeed 
to bo liigh in rank or low. An instamte of this, ludicrous W'hilo 
groasly tyrannical, is juvserved in the records. Comiiiaiider van 
Quajlbergcn, the third of the Dutch govcniors of the colony, was 
tlismissed from the government in 1667, and ex|Mdled the service 
of tho company, because he had interehaiigi*d eivililirs with a 
Froiicli governor bound eastwards, tho United I’roviiiees ln'iiig then 
at jKiatic with France. ‘Not only,’ so the rlespateh appointing 
Quail iKjrgen’H successor comphiiin*d, ‘ha»l he ventured to give tho 
French a kindly rotsejition ashore, Init he had cpiitteil his jiost in 
the fort, and had jircKieedod on hoaril of t he Freiieli ship, u most 
incxcnsablo fault, for wliich the Cliainher of XVII. felt hound to 
express their grievous disi»leasur(‘, as subversive of all military 
disi;ij)linc.* 

“Of this nature was tlie foreign ]K)liey of the Dutch company at 
the Cape of Good llojie ; modified, indeed, in some degree from times 
to time, but governed hy jiriiutijiles of jealous, stringent monopoly 
until the surrender of the colony by Commissioner Sluyskeii in 
1796. The internal govoniment of the colonists for the ciitiro 
duration of the Kast India Comjiany’s nilc w'as always tyrannical, 
often oppressive in the extreme. AVith proclamations, ])]wraats, and 
statutes ahundantly filling huge tomes, the cajiriee of the g<ivcTiior 
was in tnith the law. The exeoases and enormities of van der 
Stell at a iiomparatively early jieriod of our history, of van PJetten- 
lierg and a despotic functionary, the ‘ Independent Fis|al * Bwrs^ 
tow'ards tho close of the last century, and of many iiibTveniiig 
petty tyrants, are in tnith almost iiieredihle, to us, who, called 
freemen, enjoy the rights of freemen, and who would fain believe 
that those who bore this name in our country in tlio olden time 
were privileged, as wc are, to know' the blessings of lifjorty. A 
mockery of j>opular iiistitutioiis, under the name of a Burgher 
Council iudetHl cxistcil ; Init this was a mero delusion, and must 
not be confounded with the system of local government by means 
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of district Burgher Councils wliich that most able man, Commis> 
sioner de Mist, sought to establish duiing the brief govemm^t 
of the Batavian Jlejmblio from 1803 to 1806, when the Butch 
nation, convinced and ashained of the false^ policy by which they 
had permitted a mere money-making association to disgrace the 
Batavian name, and to entail dfgradation on what might have 
been a free prosperous <;olony, sf>ught to redeem their error 
by making this eoimtry a national colonial possession, instead of 
a slavish property, to be neglected, oijpressed, or ruined, os the 
caprice or avarice of its inercliiuit owners might dictate.’* 

t 

From time to time servants in the direct employment 
of the company wt*Te endowed with the right of “free 
hiirgliers.” One of the documents conferring this privilege 
was brought to light by the researches of Watermeyer. 
It is a (juaiiit instrument, and will illustrate better than 
anything else can the attitude of the Government to the 
colonists : — 

“Joachim van Plcttenberg, Governor of the Cape of Good Hoi>e 
and its dependencies, greeting ; Wliereos Johan Ileiidrik Cans, of 
Lipfudsberg, who arrived here in the year 1770 with tlie ship 
Veldhoent as soldier at the pay of nine guilders per month, hath 
by jM)tition particularly requested of us to bo dischargcnl from 
the service of tlie Honourable Company and to be appointed 
(aangesteld) as burgher, liaving du^ served the Honourable 
Company. 

“Wlicreforc, we graciously grant his nsquest to earn his liveli- 
hood here, or elsewncre within the colony, with his liandicraft as a 
tailor ; but that lie shall not bo allowed to abandon tbo some, or to 
adopt any other mode of living, unless ho shall iirst have obtained 
special pcTiiiission tliereto from this Council, and that ho sliall not 
jietition for any grant of laud from the Honourable Company, 
which specially ro.wrves the right and power, at any time when it 
may be deemed necessary, or W'heiievor his conduct shall not be 
proper, to take him ba('k into servic-e in liis old capacity and pay, 
and to transport him hence, if thought lit ; fui*thc*r submitting him 
to all sucli placaats as liave already, or may in future lie enacted 
regarding freemen. 

“ Bone at the Castle of Good Hope, 5th Scptfuuber 1780. 

“ J. VAN rLJSTTENBKnO. 

“0. M. Bkugh, SecreUtry,'* 

“This right to enforce into servitude those who might incur tho 
displeasure of tho governor or other high oOicers was not only 
oxercisi^d witli reference to tlie individuals themselves wdio had 
received this conditional freedom : it was claimed by the Govern- 
ment to be applicable likewise to tbo children of all such." 

Tho olfoct of this tyranny was inevitable : it drove men 
to do 8 iX 5 ration. They lied from oppression ; and thus trek- 
king began, not in 1837, as is generally stated, 
ne Tnk before the commencement of 1700, From 

oen, 170 Q to 1780 trekking liad gone steadily for- 
wards. In 1780 van Plettonberg, the governor, proclaimed 
the Sneeuwbergen the boundary of the colony, expressing 
“the anxious hojKs that no more extension should take 
I>lace, and with heavy j)erialties forbidding the rambling 
ix>asants to w'aiider beyond.” In 1 789 so strong laid feeling 
amongst the burgliers become that delegates were sent from 
the Cape to interview the authorities at Amsterdam. After 
this deputation some nominal reforms were granted ; but 
in 1795, after a further period of disaffection at the Caj>e, 
a number of burghers settled in the Swellendam and 
Graaff lleiriot districts drove out the officials of the 
company and established indcixjndent governments. This 
rebellion was aocoinimnied by aai assertion of rights on 
the jmrt of the burghers or freemen, and this same 
declaration contained the following clause, from the 
spirit of which tlio Trek Hoers never really dejiarted : — 

“That every Bushman or Hottentot, mole or female, whether 
made prisoner by commauderH or caught by individuals, on well in 
time past as in mture, shall fur life bo the lawful property of suoli 
burghers as may possess them, and serve in bondage from geiierii- 
tion to generation. And if sucli Hotkiitots should csca})e, the 
owner shall he entitled to follow them up and to punish them, 
according to tlieir merits in his discretion. 

“And as to the ordinary Hottentots, already in sorvico, brought 
up at the places of Christians, the children of these shall be 
compelled to serve until their twenty-fifth year, and may not go 
into the service of any other save with their master’s consent ; that 
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no Hottentot, in future, deserting his service sliall be entitled to 
refuge or protection in any part of tlie colony, but that the 
authorities throughout the country shall immediately, whatever bo 
the alleged cause of desertion, , send bock tho fugitive to his 
master." 

After one hundred and forty-three years the rule of the 
Dutch East India Company came to an end at the Cape. 
What its principles were we have already seen. Water- 
meyor recajutulates its effects as follows ; — 

“The effects of tins pseudo-colonization were tliat the Butch, os 
a commercial nation, destroyed commerce. Tlie most industrious 
rac.e of Europe, they repressed industry. One of the freest states in 
tlie world, they encouraged a des^tic iriisrulo in which falsely- 
called free citizens wore enslaved. These men, in their turn, became 
t 3 rrant 8 . Utter anarchy was tho result. Some national feeling 
may have lingered ; but, substantially, every man in the country, 
of every hue, was benefited when tho incubus of the tyranny of the 
Butch }!)ast India Company was removed. Since then tlie 
advancement of the colony, both under an English and a brief 
Butch administration (1803 to 1806), has been as rapid as that of 
any in the world. So great has been tho ])rogress, so utterly 
different is the condition of the inhabitants, so iniuih has in the 
intermediate sixty years been effected, that it is with incredulity, 
and with some eifort, that we are compelled to accept the foci tliat 
affairs within so short a period were in the state wliii;h our history 
describes.” 

To this one further note must be added. The Trek 
Boers of the 19th century were the lineal descendants 
of the Trek Boers of the 18th. What they had learnt 
of government from tho Dutch East India Company 
they carried into the wilderness with them. Tlie end 
of the 19th century saw a revival of this same tyrannical 
monopolist policy in tho Transvaal If Watermeyer’s 
formula, “ In all things political, purely despotic ; in all 
things commercial, purely monopolist,” was true of tho 
government of the Dutch East India Comj»any in the 
18th century, it was equally true of Mr Kruger’s govern- 
ment in the latter part of the 19th. 

In 1806, as one of tho results of w^ar, France and 
Holland being united against Great Britain, the Cai»o was 
seized by a British force. In 1814, at the 
close of the war with Holland, Great Britain 
surrendered to her all colonies seized during the tticmpt. 
war, with the exception of the Cape and portions 
of what are now British Guiana. In consideration of 
retaining these territories Great Britain j)aid to Holland 
£6,000,000. The British title to Ca^Kj Colony is thus 
based upon conquest, treaty, and purchase. The popula- 
tion at that time was estimated at ii6,700 Eurojxians, 
17,650 free Hottentots, and 29,000 slaves. AVe have now 
dealt with the introduction of Portuguese, Dutch, and 
British to South Africa. Germany did not enter upon 
the scene until 1883, when the German flag was hoisted 
in Damaraland, on the south-west coast. 

Before tracing the development and history of the 
country during the 19th century, and endeavouring to 
estimate the part that the European races have 
played, it is necessary to consider the native 
races of South Africa. The natives first en- 
countered by the early voyagers and the Dutch settlers at 
the Cape wore the Hottentots. They at this time occupied 
the Cape jjeninsula and surrounding country, and in the 
early days of the settlement caused the colonists a con- 
siderable amount of trouble. An extract from the diary 
of van Riebeek in 1659 will best illustrate the nature of 
the relations existing betw^ecn colonists and natives at 
that time : — 

“Srrf Jvm » — Wet weather as before, to the prevention of onr 
operations. Our people who are out against the plundering 
Hottentots, can efiect nothing, noitlier can they effect anything 
against us ; thus during tlie whole week they nave been vainly 
trying to get at our catuo, and we have lieen trying vainly to get 
at their persons ; but we will hope that w'e may once fall in 
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with them in fiiio weather,' and that the Lord God will 
with us.” 

The Hottentots, like the other negroid races of Africa, 
lived in clans or tribes and occupied kraals or villages. 
They tilled the soil to a limited extent, and i)os8es.sed 
flocks and herds. A study of their ethnology, language, 
ike., will be found under Hottentots (see also under 
Africa: Ethnology), Throughout Cape Colony to-day 
the Hottentots chiefly reside as servants on farms, 
although in Namaqualand the Namaquas and Korannas 
are both Hottentot tribes, and still live in a state of 
semi-tribal independence. The Bushmen resemble the 
Hottentots to some extent in appearance. They are a 
race of pigmies (see Bushmen). Between the Bushmen 
and Hottentots in the early days an inveterate hostility 
usually existed. Yet occasionally a party of Bushmen 
would be attached as hunters and scouts to a Hottentot 
tribe. For the most part, however, both among black and 
white races, the Bushmen’s hand has been against every 
man and every man’s hand against him. To-day tlie 
Bushmen liave almost disappeared from Ca])e (Jolony, 
though the abundant evidence of their deserted caves an<l 
old habitations attest that they once resided there in 
considerable numbers. When lirst known to the early 
colonists, tliey were inveterate stock thieves, and \\(‘re 
treated by the Boers as wild animals, to be shot whenever 
an opportunity occurred. The habitat of these pigmy 
races is a wide one, and extends from the Libyan deserts 
of Herodotus through the regions of Central Africa to 
the Cape. To-day such Bushmen as are It.* ft in South 
Africa are to be found chiefly in the deserts of the soulh- 
vrest. Such opposition as Hottentots and BushiiK'n w’cre 
able to offer to colonization was not diflicult to overcome. 
The feuds of the early days with the Hottentots soon 
came to an end, and the Bushmen, who lived in small 
communities, were hunted like wild game. The formid- 
able native iK)Wcr of the great Bantu tril)es was not 
encountered ’until later in the 18th century, when 
the boundary of tlie colony was extended to the Fish 
river (see Bantu). The first of the Kaffro wars, of 
Avhich a long series occurred in the 19th centuix w'iis in 
1811, when the Kaflrcs crossed the Fish river and 
o<;cupied neutral territory to the south of it. The Bantu, 
like the Europeans, w^ere invaders of South Africa, and 
while the European tide of immigr«ation flowed in from 
the south, the Bantu came in su(;cessive migrations from 
the north down the east coast of South Africa. The 
meeting of these rival invaders on the Kaffre frontier was 
the scene of many bloody conflicts. Tn 1819 the Kaflres 
again crossed the Fish river, and, headed by Mahana, a 
prophet, they ]X 5 netrated through the dense bush country 
lying to the south of the Fish river, and attacked in large 
numbers the fort and settlement at Grahamstown, which 
was defended by only 3l-0 men. The Kaffres w^ere finally 
driven oflf; but this last invasion convinced Lord C’harles 
Bomerset, then governor of the colony, of the necessity 
for a line of frontier forts and a more numerous 
BritM settlement of colonists. Ilcia-csontations on the 
VnaM matter in England, coupled with assurances 
from Somerset as to the fertility of the district, 
induced the British Government to vote £!}0,000 for 
the purpose of sending out a number of emigrants. 
Applications were called for, and no less than 90,000 
were received. Of these, only 4000 were selected and 
shipijed to South Africa. Tliey were landed in 1820, 
in Algoa Bay, where they founded Port Elizabeth and 
the Albany settlement. Among these settlers W’crc a 
number of married men witli families. They were 
recruited from England, Ireland, and Scotland, and came 
from all ^wies of society. Among them were cadets of 


old families, retired officers, professional men, farmers, 
tradesmen, mechanics, and labourers. They encountered 
many difficulties and some suffering in their early days, 
but on the whole tliey throve and jirospered. Their 
descendants, the Atlierstones, Bowkers, Barbers, B'oods, 
Whites, Turveys, and a number of other well-known 
frontier families, are to-day the backbone of the eastern 
province, and furnish the largest jiortion of the pro- 
gressive element in Ca^HJ Colony. Among them wAs 
a gifted Scotsman named Thomas Ihingle. His jiocm 
entitled “ Afar in the desert I love to ride ” and other 
|>oems have depicted the scenes of those early days in 
glowung and eloquent lines. The vast sjiaces of the veld, 
the silence of the solitudes, the marvellous varied and 
abundant animal life, th(5 savage half-weird character of 
the natives, and the wild adventure of the early colonists 
have been caught witli a true spirit of genius. Since his 
day no one, unless it be Olive Schreiner in 77/c Story 
of an A frican Farm, has so vividly jiainted the life and 
tlie atmosphere of tliat vast continent lying to Ihi! south 
of the ZanilKJzi. Pringle did more than wriU*- jioctry : 
ho opjiosed the somewhat desjjotic rule of Ijfud Charles 
Somerset, and gallantly stof)d up for the causes f»f lilierty 
of the j»»-ess and education in the colony. In 182G lie 
returned to England and IhrcAV himself into the anti- 
slavery agitation, lie beiiame secretary of the Society 
for the Aliolilion of Slavery, and heartily co-operated in 
tlie great work it had undertaken. Ho was the author of 
the lines, at one time famous — 

** 0]»j>i’i‘Ssioii, I littvn seen thw* faco to face, 

And met thy cruel eye and clouLleJ hrow.” 

In 1834 occurred another terrible Kaffre invasion. 
Alany Europeans w'erc massacred, farmhoiises burnt, and 
an enormous quantity of stock taken from the 
colonists, before the Kaffrius were eventually 
driven back across the Keiskamma river. In 
the same year the Slave Emancijiation Act, 
emaneijjating j^II slaves throughout the British Emjiiro, 
came into force. The slaves in Cajie Colony, wdio 
consisted chiefly of imported negroes from the West 
Coast of Africa and of Hottentots, were estimated at 
tlie time at 3G,000. These slaves were valued at the 

Ca|)e at i/2,000,000. The sum actually voted by the 
British Government to slave -owners in Cii]»e Colony, 
out of a total comjiensation j>aid of i>20,000,000, was 
£1, 250,000. This money was unfortunately only made 
payable in London, and ilie fanners were comjH*lled to 
sell their claims for c.ompensation to agents, who h cqiieutly 
j>aid a merely nominal jirice for them, in many instances 
farmers founil tlicmselves ijuite unable to obtain native 
labmir for a considerable time subsequent to tlii^ eman- 
cipation, and in some cases, no doubt, ruin was the 
result. The feeling created among the Dutch colonists 
wjis very bitter. Alany of the fanners, who hail parted 
writh their claims to coiiijxjiisatioij for a triiliiig sum, found 
themselves without labour or means of paying for it. 
At the same time, of tlie soundness of the general 
principle of the Act of liimancijiation there (.annot be 
a shadow of ciuostioii. 

Quite apart from the, actual tyranny exercised over 
the natives, from w'hich they suffered heavily, lliere was 
a still more disastrous re.su]t of slavery in »Soiilli Africa. 
The ownership of native women li^d to a numerous 
bastard offspring, some of whom wxre in due course 
themselves sold as slaves. The influence upon the owners 
of such a j>racticc as tliis was degrading to a degree. 
The intimate contact, lasting now for two centuries, 
lictween the Dutch and the natives, has exercised^ a 
marked influence upon Boer character. The liberation 
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of the slaves doubtless diminished the evil effect of this 
influence, but among the Boers of the Transvaal a system 
of apprcnticeshi]) liardly less rigid than slavery has existed 
down to the j)resent day. In justice to the Dutch, it 
is only fair to say that the question of the relationship 
between wliite master and black servant has always been 
a difficult one. The difficulties were greatly enhanced 
where master and servants lived on distant farms, two 
or tliree days’ journey from a magistrate or field comet. 
A system of punishment apidicable on the siiot was a 
necessity, and summary justice was often administered 
long after slavery ceased to exist. If the Boers have 
erred by undue harshness to the natives, colonists of 
British origin must not be entirely acquitted. And the 
fact must not be lost sight of that the native is not 
infrequently a most untrustworthy and lazy servant, as 
well as an inveterate drunkard if he can obtain access to 
alcohol. 

Foremost in championing the natives were tlie mission- 
aries. The missionaries have been attacked not only by 
Dutch but by British colonists. Their zefid, it 
MUmTrttfM certain, has frequently outrun their discretion. 

Their success in making converts, at least among 
the Bantu tribes, has been limited. Moreover, a longer 
cx])erienco of all the African negroid races has led to a con- 
siderable modification in the views originally held in regard 
to them. The black man is not simply a morally and 
intellectually undevelo 2 )ed Eurojiean, and education, except 
in rare instances, does not jiut him on a j)ar with the 
Euroi)can. There is a tendency in all the negroid races 
for mental devcloiunent to ce^xse at a much earlier age 
than in the Euroiioan. But after all has been said against 
the extreme attitude of some of the missionaries, no 
unprejudiced man will deny that their work on the whole 
lias been a good one. The fair faiiuj of Great Britain 
has more than once been ujdield in South Africa at the 
instigation and by the comluct of these intrepid luoneers. 
Moffiat and Livingstone among the Bechuanas, Cassalis 
among the Basutos, Dr Stewart in ("!aiie Colony, have 
all had a beneficent influence upon the natives around 
them. They have op 2 )Osed the sale of alcohol, denounced 
inhumanity from the farmers, encouraged the num to 
lalx)ur and taught them mechanical arts. To-day technical 
education is still further taking the 2 )lace of doctrinal 
discourse, and the effect is an excellent one. 

In 1836 an Act was jjassed which set a limit to the 
jurisdiction of the Cape Government in South Africa. 
It was entitled the Cajie of Good }Ioi)e Punishment Act, 
LlmiiMof **'*^‘^^ under it the Cape colonial courts were 
Britlab empowered to deal with the offences committed 
luriadiG- by British subjects in any part of South Africa 
up to the latitude of 25 degrees. The iiiqjort- 
ance of the Act lies chiefly in the limit given to British 
230wers at an early date. On the strength of it, the 
Boers who subsocpiently trekked away from the colonies 
were warned that by so trekking they did not 
pass out of the limits of British jurisdiction. 
From 1836 to 1840 what is known as the 
Great Trek occurred. A number of the more turbulent 
spirits among the Boers, iininitient of British rule, emi- 
grated from Cai»e Colony into tho great plains beyond 
the Orange river, and across them again to the fast- 
nesses of the Zoiitspanberg, in tho nox^em part of the 
Transvaal Various reasons for this trek have been 
assigned. Among the Boers of the Qraaff Beinet and 
other frontier districts the tradition of rel)ellion against 
every form of civilized government had existed since the 
days of their first revolt against the East India Company. 
They now protested against what they considered the 
misrepresentation by the missionaries of their attitude 
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towards the natives. They further objected that the wars 
on the Kaffre frontier were of a ruinous and disastrous 
character, and were not sufficiently dealt wit^ by the Cai»e 
Government. Finally, what exa 82 )erated them beyond 
everything was the abolition of slavery. In relation to 
this trek, it is as well that the cause advanced by their 
loader Piet Iletief in i837 should be put on record. The 
manifesto dealt with various points, but the one in 
reference to the alK)lition of slavery ran as follows: — 
“ Wo comidain of tho severe losses we have been forced 
to sustain by the emanciimtion of our slaves, and the 
vexatious laws which have been enacted respecting them.” 
It was estimated that during the four years in which 
the trek lasted no less than 7000 persons took part in 
it. Sir Benjamin D’ Urban, who was governor at the 
time, desired to stop tlie trek, but could find no means 
of doing so ; and when urged by the colonial authorities 
to take some steps in tho matter, ho replied that he could 
see no means “of stojiping tho emigration except by 
2 )ersuasion and attention to the wants and necessities 
of the farmers.” 

At the outset misfortune a 2 )pearod to dog the footsteps 
of these pioneers. They had no sooner crossed tho 
Vaal river than they encountered the Matabele under 
Moselekatze. After an initial defeat at his hands, and 
the loss of much of their stock, they were eventually 
victorious, and in 1838 drove Moselekatze out of tho 
country. Moselekatze having been defeated, the Boers, 
under Piet Itetief, turned their attention to Natal, and 
marched towards the coast. Under the Drakensberg, 
while interviewing a chief of the Zulus named Dingaan, 
some sixty-five Boers under Retief were treacherously 
murdered by him. Other trokkers followed in the wake 
of Retief, and attacking Dingaan, avenged tho massacre, 
although not before a number of Boers — men, women, 
and children — had been massacred by the natives at 
Woenen (the Place of Weeping). In July 1838 tho 
British Government announced that they could not allow 
the establishment of an indej^endent state by “any of 
Her Majesty’s subjects, which the emigrant farmers con- 
tinued to be.” Sir George Nainer, who had then been 
a 2 ))x>inted governor, issued a 2>x'Oclamation warning tho 
trekkers to rectum to the colony, and also stating that 
he should take immediate i)OS8essioii of Natal at an early 
date. Meanwhile tho emigrant farmers had established 
what they called the Reimblic of Natalia, elected a 
Volksraad, and founded the town of Pietermaritzburg, 

In 1841 the Volksraad of tho “Natalia Republic 
requested “that a free and independent state in tho 
closest alliance with the British Government” might bo 
recognized. In rejfiy to this Sir George Napier wrote 
saying that “Her Majesty could not acknowledge the 
indei^endence of her own subjects, but that the trade 
of the emigrant farmers would be placed on the same 
footing as that of any other British settlement upon 
their receiving a military force to exclude the inter- 
ference with or possession of the country by any other 
European Power.” To this the Volksrwid in Natal replied 
that they had asserted and maintained their indo2)endence 
ever since leaving the colony, and they could not surrender 
it. Troops wore then sent to the country, and several 
skirmishes occurred between the Boers and the British 
forces. At the conclusion of these a settlement was 
2 )roposed by Mr Cloete, the British Commissioner, and 
eventually those Boers who had come down from beyond 
the Drakensberg withdrew, returning to their homes. 
Those remaining behind in the territories of Natal 
accepted the constitution of a British colony. 

A feature in the policy of the British authorities at this 
time in South Africa, and one which arose out of the 
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strong representations of the missionaries, was the estab- 
lishment of what were known as treaty states, in which 
the territory and rights of certain natives were 
A«rlv 0 defined. The first of these was made betw'een 
JtmieM. Colony and the chief of the Gricjiias, Andries 

Waterbocr, in 1834, This treaty alleged that 
Waterboer was the “ friend and ally ” of the colony, and it 
also defined his boundary extending along the Orange river. 
It further agreed to supply him with a certain quantity 
of muskets and ammunition. Waterbocr was the chief 
of some three or four thousand Griquas, a bastard race 
winch had sprung up from the intercourse between Boers 
and native (principally slave) women. In 1843 two more 
of these treaty states were established, one under Adam 
Kok and the other under Moshesli. Adam Kok had 
under him a small number of Oricpias, who dwelt in 
the country cast of that occupied by Waterboer. And 
oast of this country again was a tracit of territory occupied 
by Basutos under Moshesli. In the same w’ay Pondoland 
was established as a treaty state in 1844. At a later 
^late it was found that in the country allotted to Adam 
Kok and his Griquas there were settled some thousand 
omigrant Boers. Thus the arrangement with Adam Kok 
naturally gave rise to a good deal of bitterness on the 
jiart of the Boers. They said it was not their intention 
to drive the coloured jjeople from their dwellings, but 
it w^as their wish that they also should have their rights 
respected. »Skirmishing between Boers and Griquas 
occurred, and eventually a force of ‘JOO British troojw 
w^as sent to the scene of disturbance. The njsult of this 
expedition was that Kok’s territory was divided into two 
districts, one being retained exclusively for the natives, 
and the other for white men as well as natives. The 
government of both these tcri’itories was for a time under 
ii British llesident. From the small station at which 
this agreement w-as draw'n up the towm of Bloemfontein 
eventually <levcloi)ed, and subsequently became the capital 
of the Free State. Difficulties arose at this time also 
in Basutoland with the natives, and Major Warden defined 
the Basutoland boundary. This boundary, known as the 
^‘Warden line,” divided the Basutos from the emigrant 
Boers. Its definition did not by any means terminate 
the strife between Basuto and Boer. 

In 1848 Sir Harry Smith proclaimetl the country 
between the Vaal arid Orange rivers British territory, under 
the name of the “Orange lliver Sovereignty.” The 
battle of Boomphiats followed, in which Sir Harry Smith 
routed the Boers. Meanwhile the Boers wxrc 
Ormage having considerable trouble amongst themselves 
the northern side of the Transvaal, arranging 
for the government of their country. They 
eventually evolved a very unsatisfactory system, which 
was practi(!ally one of district governments. The result 
and extent of this system will bo found described under 
Transvaal. Sir Harry Smith, who was one of the most 
energetic, enterprising, and brave governors that South 
Africa ever had, and who had been responsibhi for the 
founding of the Orange River Sovereignty, was shortly 
after the establishment of the sovereignty reprimanded, 
and eventually recalled. 

In 1852 the Boers, claiming complete supremacy in 
the district, turned back an Englishman who was travel- 
ling through Bcichuanaiand tow^ards the interior 
. (see Bechuanalanr). Livingstone’s protest at 
rmttMvmm . important one, and his testi- 

mony as to the cruelty of the Boers towards the natives 
is of interest. The Boers plundered his house, destroying 
his books and taking away his goods. In 1852 the Sand 
River Convention was signed, which* guaranteed to the 
Transvaal Boers the indcjiendcnce of their state. 


In 1853 the Bloemfontein Convention was arranged 
by Sir George Russell Clark, on behalf of the British 
Government, with the Fnjo State. Under this 
convention the Orange River Sovereignty 
handed over to delegates ap{)ointed to receive 
it. Both in the Sand River and Bloemfontein Con- 
ventions clauses were inserted stating that Great Britain 
had no alliance whatever A\'ith any native chiefs or tribes 
to the north of the Orange and Vaal rivers, with the 
exception of the Gritjua chief Adam Kok. It was further 
stipulated that neither the Transvaal nor the Orange 
River Government should jaTmit slavery or tunle in 
slaves in their territory. Numerous jirotests were made 
at the time, from many of the inhabitants of the Orange 
River Sovereignty, against the abandonment of it ))y the 
British Government, but the Duktj of Newcastle, ^\ho was 
then in office, re]>lied that the decision was inevitable, as 
British res jKmsibili ties in South Africa re(]uinjd restrict- 
ing rather than extending, esj)ecially (he added) “ as Capo 
Town and part of Table Bay w^cre all she [England] 
really required in South Africa” (see Oranok River 
Colony). The abandonment of the Orange River Sove- 
rtiignty in the territory north of the Orange river, against 
the wishes at the time of many of the emigrant lioers, 
was the first great blumUir made*, by the British GovtTninent 
in their dealings with the emigrants. 

AVhen the Great Trek occurred, two courses obviously 
lay before tlie British authorities : either to let the Trek 
Bckts go, and give them their bh'ssing and liberty, or to 
rejmdiate and discourage the trek from the outset. The 
action iJiken by the British authorities^ was one of \'acilla- 
tion between tlu\sc two courses. In the words of Mr 
Paul Boiha, a Boer writer, England first blew hot and 
then blew cold. In 1854 Sir George Grey was 
sent to the Ca})e as governor. He had no 
sooner arrived than he addressed himself with 
energy and diligence to the great j>roblems awaiting 
him. Tie at once resolved that in dtialing with the 
natives thi^ i)oli(*y of (tontinually fighting vas not 
altogether satisfactory. Uj) to the time of his arrival 
little or nothing had been dtme in the matter of 
education, and hii now deUirmined, to the utmost of his 
ability, to encourage the dissemination of knowledges 
among the natives. He> visited the kraals in Brilisli 
Kaffraria, and thoroughly acquainted liimself with tlie 
jKJCuliaritics of the TTantu tribes. He then addressed 
himself to the missionaries of various denominations, and 
offered ])ecuniary aid in the establishment (►f largo 
industrial schools, in which th(^ boys shoiihl leani not only 
to read and write, but to work as jiiccthanicH, and where 
they should bo trained in industrial habits. These 
societies and schools continued for some time, but were 
discontinued at a later dato wljen the g^ant was curtailed. 
The school at Lovedalc, however, still exists, and has 
continued to do good work. The jdau of technical 
education among the Kaftres has recently been reintro- 
duced, and is now received with more general favour. 

In 1858 8ir Georgtj Grey, w'ho hafl acquainted himself 
thoroughly with tlie South African Boers, ]»r(^)jK)sed 
confederation betwH;en tlie various South African states. 
In making this i>roi»ositi<m to Sir E. B. Lytton, lie wrote 
at the time: “Exi»eriencc has shown that the views 
which led to the dismemberment of South Africa were 
mistaken ones. In point of fact, her Afajesty’s jMwsessions 
hero are of great and yearly increasing value to the trade 
and commerce of Great Britain.” As if to justify the 
sanguine jirediction of Sir Giuirge Grey, the Free State, in 
December of the same year, having found that indejicnd- 
ence had brought numerous troubles in its train, and 
being weary of native wars, wrote to Sir George Grey, 
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conveying a resolution of their Volksraad in favour of 
federation with the Caj)C (Jolony. Sir George Grey was 
highly pleased to receive this communication, and urged 
the home authorities to ado])t it. Unfortunately, his 
views witJi regard to federation and the reconciliation of 
the Dutch at tliis early stage did not meet with the 
ajiproval of the British Government, and the proposition 
fell through. Sir Gijorge Grey had the mortiiication of 
seeing nearly every proiK>sition lie made rejected. \n a 
despatch to the Colonial Office, on the 20th July 1859, he 
wrote as follows : — “ With regard to any necessity which 
iniglit ('xist for my removal on the ground of not holding 
tlie same views ujion essential jioints of jiolicy as her 
Majesty’s Government hold, I can only make the general 
remark tliat during the five years wliich have elapsed 
since I was appointed to my i>resent office there have been 
at least seven Secretaries of State for the Colonial 
Department, each of whom held different views ujwn some 
important points of jwlicy connected with this country.” 

The retjuest of the Free State Boers for federation with 
Caijc Colony having been rejected, the inhabitants of 
the two republics w^ere now left to develop their own 
institutions and government to the best of their ability. 
The Free Staters, owing chiefly to their acquiring at an 
early stage a most enlightened and lil)eral leader in 
President Brand, were fairly successful. The turbulence 
and continued unrest of the Transvaal Boers, on the other 
hand, ke[»t their country in a state bordering on chaos 
(see Tuaxsvaal). Tn 1877 the Transvaal once more 
came under British rule. 

IT]) to the year 1870 the Dutch considerably out- 
numbered the British inhabitants not only in Cape 
Colony but throughout Soutli Africa. At the 
^ndthiich. British annexation of CaiK) Colony 

the colonists were entirely of Dutch and 
Huguenot extraction, and although the settlers of 1820 
had brought a British element among the colonists, 
and an clement which has thriven and i>rosjKjred, the 
Dutch continued, even after the Groat Trek, to be con- 
siderably in a majority. The industries of tlie colony 
were almost entirely jmstoral, and remained chiefly in 
the hands of the Dutch. Continual feuds with the 
Kaffres, and also the continual desire to trek into new 
countries, all tended to koej) back farming as an industry, 
and the country in the years 1867 to 1870 was in a 
generally very depressed condition. The Zulus during 
these years went on foraging ex j editions into the Trans- 
vaal, and threatened Natal. The Basutos were continually 
at feud with the Free State, The Kaffres had a scries 
of wars, preceded usually by massacre, chiefly with the 
British colonists on the eastern frontier of Cajx) Colony. 
In 1870 a new era ojicnod for South Africa. The era of 
commercial ex^iansion began. In that year, following 
smaller finds of diamonds on the Imnks of the Voal and 
Orange rivers, the diamond mines of Du Toits Pan and 
Bultfontein were oijencd up. In 1869 gold had been 
found in the Lydenburg and Zoutpansberg districts in the 
Transvaal, and diggers had resorted there from different 
imrts of tlie world; moreover, farther up the country, 
in the temtories of !Mashonaland, Bain had reported 
discoveries of gold. Among the purely pastoral jiopula- 
tion ostrich-farming became a new industiy, and added a 
considerable asset to the wealth of the colony. The 
revenue derived from the exi>ort of ostrich featliers in 
1899 was recorded at half a million. It was, however, 
the mineral discoveries of diamond and gold t^t chiefly 
determined a new deimrture in the development of the 
country. Emigration, which had been going on slowly for 
some time past, now largely increased. Men rushed to 
the diamond fields, and in smaller numbers to the new 
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I gold fields of the Transvaal. From that time the 
immigration of Eurojicans of other than Dutch extraction 
w’ent steadily on. The extension of railways, the influx of 
capita], the providing of markets for the produce of the 
country, were all due to the opening up of the gold and 
diamond mines. As the development of these industries 
proceeded, the line which divided the Boors from the 
colonists of British extraction became more clearly marked. 
It was soon evident that the Boer had little faith in and 
less capacity for mining, either as a digger on the diamond 
fields or as a prospector on the new gold-fields. He 
remained on his farm, content to reap such benefit as 
might be derived from the sale of farms at greatly en- 
hanced prices, and also with what he could obtain in the 
way of cash for the small products he was able to offer in 
the various mining camps. On the other hand, a large 
mining iK>pulation soon grew up, first of all at Kimberley, 
afterwards in and around Lydenburg and Barberton, and 
finally at Joliannesburg — a population modern in its 
ideas, energetic, educated, co8mo])olitan, appreciating all 
the resources that modern civilization had to offer them, 
and with a strong partiality for the life of the town or the 
camp rather than that of the farm and the veldt. The 
Boers remained very much what they had been in the 
17th century. Their life of continual strife with natives 
continual trekking to fresh pastures, had not been con- 
ducive to education or the acquirement of civilization. 
Tn religion they were puritanical, fanatic, and their old 
traditions of Dutch East India government, together with 
their relation to tlu^ natives, undoubtedly developed a 
spirit of caste and even tyranny. 

In the competition which now set in for such wealth as 
is won in cities, the Boer found liimself hoixdessly handi- 
capped. From Capo Town to the north of the Transvaal 
a consulcrable difference has always existed amongst the 
inhabitants of Dutch origin. Beginning with the Dutch 
of Cape Town and the Western Brovince, many are on- 
lightened gentlemen, who are well educated themselves 
and have sent their sons to European universities. 
Farther out in the Graaff lloinet and other districts of 
Cai>e Colony a more primitive life obtains among the 
Dutch, and in the Free State existence was of even a 
simpler character. Nevertheless, the history of the Free 
State, under the masterly presidency of Brand, shows that 
the Boers of that country evinced a considerable know- 
ledge of the advantages of civilization,' and in a measure 
endeavoured to increase them. Farther north, again, the 
Boer is a wilder and more turbulent spirit, as the history 
of the Transvaal down to 1877 tastifies, until on the 
noi’thern frontier of the Transvaal are to be found some of 
the wildest sijecimens of white men anywhere extant on 
the face of the globe. A race of hunters, and it is to be 
feared of slave-owners, they respected neither the laws of 
their own people nor sometimes those of humanity. The 
Boers were a prolific race, and in spite of all their losses 
from war, pestilence, famine, and other causes, they 
continually increased in numbers, if not in civilization. 
This increase did not, however, keep jmee with the 
continual inflow of immigrants which began about 1870, 
and in 1872 we find the European inhabitants of the 
diamond fields returned at 35,000. 

It was at this stage of affairs that responsible govern- 
ment was granted to Cape Colony. From that time down 
to the annexation of the Transvaal in 1877, Bmrth 
to quote once more the homely phrase of Mr Pnn mnd 
Botha, Great Britain “ blew hot” in South Africa. coaMern* 
Lord Carnarvon was Secretary of State for the 
Colonies, and in 1876 he appointed Sir Bartle Frere as 
High Commissioner of South Africa. Sir Bartle Frere’s 
special mission was to further the confederation of the 
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states of South Africa, and in making the appointment 
Lord Carnarvon went so far as to express to Frcro the 
hope that he would be the first governor-general of the 
South African Dominion. Meanwhile things had reached 
a critical stage in the Transvaal : the treasury was empty ; 
the two faiTtions were in o|>cn feud with one another; 
President Burgers was unable to raise taxes; the Boers 
w^ere threatened with invasion from the Zulus, and were 
unable to suppress a native rising within their own 
territories. Under these circumstances, on 12th April 
]877 Sir Theophilus Shepstone, who had been sent to 
Pretoria to investigate the state of affairs, annexed the 
Transvaal to Great Britain. Shepstone did not take 
this step until he had convinced himself that it 
Aoatxa- the only step which could save the Tmnsvaal 
TnaavaaU motive and the evidence which 

' was before him are fully discussed under Trans- 
vaal. In 1880 a change occurred in the Government of 
Groat Britain, and with it there occurred another of those 
alterations of ]»olicy which have been so disastrous in South 
Africa. Great Jiritain once more “ blew cold.” !Mr Glad- 
stone returned to i)ower, and with his return the hopes of 
the dissatisfied Boors in the Transvaal, who w'cre already 
agitating for rcitrocossion of the country, were still further 
encouraged. In 1880 the fate of Sir Harry Smith and 
Sir George Grey overtook Sir Bartle Frere. Frere, whose 
coming had been heralded with such encouraging messages, 
was roc*alleil. In October 1880 he received a cablegram 
from Lord Kimberl(^y that “there has been so much 
divergence between your views and those of her Majesty’s 
])re8ent Government on South African affairs, that . . . they 
have with regret come to the coiniusion that her ^Majesty 
should be advised to replace you by another Governor.” 
It was sucii ^'}willation as this on the part of Home 
Governments wiiich won for South Afritja the title of 
“the grave c»f reputations.” An article in the Aimteeiith 
Century in 1880 by Sir Bartle Frere exactly ex])rosscs 
the attitudij of the Transvaal Boers, and shows a true 
insight on the part of the writer : — 

“What till* bom individually wished for [he wrote] wtis 
individual indepr-ndence of law and government g»‘iirrally, not of 
this or that foreign (loverninent, hut to ol>ey no oik? hy foreo of 
law ; to ho far lioiii ]»ower of e<iin pulsion ; to sec, as they put it, 
no other nuiu’s smoke ; to ho free aiicl unfettered in thc^ wilds. 
This was llio tihjeet of their aspirations. For national life and 
national iiidei»en‘denee they liad a sentiment; but for national 
liberty they w'ere not willing to make any sa<?rifie,e of individual 
licence or power to refuse olwlicnce to law. The limits w'ithin 
which such freedom was possible had h<?e,n reached licfore Mr 
Burgers undertook to attempt the task of governing.” 

The recall of Sir Bartle Frere was follow^ed by a 
rebellion among the Boers in the Transvajil. In 1881, 
I after a series of severe skirmishes tenniiiaiing in 
n^Woa the battle of Majuba, where the Boers were 
andratro* entirely victorious over tlio British forces, a 
caaaloa, treaty was signed betw'ocn Sir Evelyn Wood 
and the Boer generals, and once more the Transvaal 
was recognized as an indojicndcnt state. TIkj terms 
on which this independence was granted were clearly 
defined, first of all in the Pretoria Convention of 1881, 
and BubsequeTitly in the London Convention of 1884. 
The boundaries of the Transvaal were defined in ^th 
conventions, the right of control in all fondgn relations 
was retained by her Majesty’s Government, and the 
suzerainty of the Queen was reserved. On these condi- 
tions the indeiMjndcnce of the Transvaal in the 
conduct of its own affairs was duly recognized. 
^/WtejriTer 18g2 the Afrikander Bond, which liad its 

** * origin at Bloemfontein and the Paarl, came into 
existence, and was joined by members in the Free State, 
Transvaal, and Cape Colony. The Cajxj Colony branch 
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of the Bond dissociated itself later from those in the 
republics. With regard to the formation of the Bond, 
it is only fair to say that although the Bond j)artially 
originated in Bloemfontein, it was strongly dtuiounced 
and 0 })enly discouraged by President Brand, then ruling 
the Free State. From this time forth the Dutch in South 
Africa on all political questions divided into two canijis. 
These two canq)s were represented by President Kruger 
and his intriguing following in the Transvaal, and by 
President Brand, with an enlightened following of Free 
State Boers, in the Orange Free State. In CajH) Colony, 
on the other hand, there was Mr Hofineyer, at the head 
of the Bond, with a number of followers in intimate 
corres]X)ndenco and relationship wuth Mr Kruger, while 
a small number of enlightened Dutchmen held aloof (see 
Cape Colony). 

From the signing of the Pretoria Convention the 
Transvaal Boers, wdio had iii‘ver re.spected their own 
laws, showed tliat they had very little intention 
of resjiccting conventions. They raided over 
their bordei's to the west, north, and oast. In 
the east they establislicjd the “New Bcpublie” in Zulu- 
land, and on the west the republics of Stelhiland and 
1 Goshen in the territories of Biichuanalainl. Tlieir aggres- 
sive action in Bcchuanaland led, in 1884, to the Warnui 
expedition, which expelled the Boers from Jhichuanaland 
and compelled them to remain within their borders. I t 
was about this time that Mr Hofineyer thought it 
ex])edient to modify the extreme tone of his Bond policy, 
and that Mr Khodes became a factor in Caj>e politics. 
The Warren exiH«lition was clear evidence to the Bond 
and the rest of South Africa that whatever else Great 
Britain might contemplate, she did not propose either U) 
withdraw or give up all claims to sujiremacy in South 
Africa. 

The vvAiv 1888 saw the introduction of another 
Euro})cali Power into South Africa. The German fiag 
was hoisted over GiTinany’s first colony on the 
shores of Angra Pequena Bay, in 1 lamaralaiid. 

German missionaries had been settled on this /urica. 
coast for some time, and had previously on more 
than one occasion asked both the Imperial and Cajw 
Colony Governments for protection. In 1878 Sir Bartle 
Frere had urged tlio British Government to resiKuid 
to these ap])oalH, saying that if they wen^ m^glectcd 
Gennany would certainly step in. The result was the 
annexation to Great Britain at that time of M alfish 
Bay, with a small strip of territory adjoining. This 
port was handed over to (Ja[»o Colony in 188*1. Mean- 
while the colonial party in Germany had used their 
influence to obtain further cx])ansion, and in August of 
1884 Germany finally annexed 322,450 s<juare miles of 
country, with a coast-line of *130 miles, excluding the 
small strip of British territory in the vicinity of Walfish 
Bay, The greater ]»ortion of German South est Africa 
is a desert and barren country, and at the time of annexa- 
tion was stated to contain between 2000 and 3000 white 
inhabitants and about 200,000 natives, chiefly Bantu. In 
September of the same year a German explorer, Herr 
Einwald, profKised to take jKissession on behalf of Germany 
of St Lucia Bay, on the coast of Zululand. After some 
correspondence between Great Britain and Germany, it 
w^as eventually arranged that Germany should make no 
annexation on the east coast of Africa south of Dclagoa 
Bay. The whole of Zululand is now a portion of the 
colony of Natal. 

After the retrocassion of the Transvaal lu 1881, and tlie 
re-establishment of the country under liritisli suzerainty 
as an independent state, tlio attention both of the f5ocvs 
and Europe was turned to Dclagoa Bay. In order to 
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understand the complications which now arose with regard 
to this port, it will he well to review briefly the history 
of the territories in which Portugal had from 
time to time maintained settlements since 
the end of the 15th century. Vasco de Gama 
discovered Dclagoa Bay in 1498, and it became the 
site of a small settlement similar to those estab- 
lished at the same time on the west coast of South 
Africa by the Portuguese. Tlie history of these settle- 
ments since tlieir foundation has remained, at least to the 
world at large, almost unknown. In 1899 investigations 
among various Portuguese archives at Lisbon and the 
British ^luscum in London were undertaken, on behalf of 
the Cai)e Colony Government, by Dr Theal, the well- 
known Cape historian, with a view to obtaining some 
details as to the records of colonization in these districts. 
From these researches, and also from the interesting record 
of events compiled by Mr Pratt in his Leading Points 
of South African History^ the following facts have been 
gathered. The voyages of the early Portuguese naviga- 
tors were very minutely described by Portuguese historians. 
They were full of adventure by sea and land. Of those 
who succeeded Diaz and De Gama, the most distinguished 
navigator and administrator was D’ Albuquerque. He 

reduced Goa to submission and made it the ca])ital of 
Portuguese India, of which the coast of Africa formed 
part. Forts wore established at Hofala and Kilwa. Two 
armed fleets were maintained to keep the setis, the one 
from Capo Guardafui to the Gulf of Cambay, the other 
from the Gulf of Cambay to Capo Comorin. This state 
of things did not, however, last very far into the 16th 
century ; and as Holland, England, and Franco took up 
the Eastern trade, that of Portugal declined, and with it 
also declined the settlements on the African coast. For 
three hundred years these Portuguese settlements remained 
dojidts of trade, chiefly in gold and ivory, at times being 
practically abandoned, and again being used in slave 
traffic. In 1868 Protorius, then President of the Trans- 
vaal, attempted to annex Delagoa Bay, on the pretext 
that it formed the natural outlet of the Transvaal to the 
sea. Thereupon both Portugal and Great Britain advanced 
claims to the ])ort, and the whole matter was eventually 
referred in 1872 to the President of the French llepublic 
for arbitration. In 1875 an award was given by tlxe 
French President, Marshal MacMahon, entirely in favour 
of the Portuguese. While the inquiry was proceeding, an 
agreement had been come to between Great Britain and 
Portugal that whichever of them should obtain possession 
of the Bay, should give the right of pre-emption to the other. 
Previously to the arbitration the Boers had withdrawn 
their claim in favour of that of Portugal, on an under- 
standing with the J^ortuguese that, should the award be 
given in their favour, they should allow the South African 
llepublic si>ecial facilities for the importation of goods, and 
allow many of them to enter the state duty free. In 
fulfilment of this understanding a treaty was signed 
between Portugal and the South African Kepublic in 1875 
granting these privileges, and also consenting to the con- 
struction of a railway from the iK)rt. President Burgers 
endeavoured to raise the capital necessary for the building 
of this railway, but only succeeded in obtaining a i)ortion 
in Eiiroj)e, and the scheme fell througL In 1883 an 
American, Colonel MacMurdo, succeeded in obtaining 
from the Portuguese Government a concession for the 
building of a railway from Delagoa Bay to the Transvaal 
frontier. In 1889 the Portuguese Government arbitrarily 
seized the railway, w^hich was then oi^en to Komati, the 
point contracted for and shown in the Portuguese plans, 
on the alleged ground that tlie “ frontier ” was really at 
a point five miles nearer to Pretoria. This alteration of 
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the boundary and seizure of the railway, it was freely 
stated at the time, was done at the instigation of the 
Transvaal As both American and British subjects were 
interested in this concession, a strong protest was made to 
Portugal at the time by the United States and Great 
Britain. Again the matter was referred to arbitration, on 
this occasion the tribunal being appointed by the Swiss 
Government. After a session of no less than ton years, 
Portugal was, on 29tli March 1900, ordered by the court 
to pay compensation to the holders of the MacMurdo 
concession. The total amount disbursed was over 
£900,000. The amount awarded was less than was 
antici])atod, but it was the award of an independent 
court, and at least went to show that the action of the 
Portuguese had been unjustifiable (see also Arbitration, 
International). In 1895 the Delagoa Bay railway was 
extended by the Netherlands Kailway Company to Pretoria. 
In the drama of South African history the Portuguese 
states have not played an important 2>^i’t- Boundary 
disputes have occurred from time to time with both their 
Boer and their British neighbours, but with the exception 
of a few skinnishes in the early days of the British South 
Africa Comimny, these have been satisfactorily settled. 
Wliat interest the Portuguese colonies have aroused in 
modern times has been centred round Delagoa Bay. 
While the Transvaal retained its independence, Delagoa 
Bay, as a port outside British control, was a source of 
strength to the Boers. Both President Kruger and his 
Hollander and German advisers interested in the railway 
concentrated their elforts on a close relationship with 
Portugal. In the war which began in 1899 munitions of 
war and recruits for the Boers were freely passed through 
Delagoa Bay. 

In order to pursue the course of events in South 
Africa, it is now necessary to return to the British 
colonies and the Boer republics. If the year 1870 is 
memorable as marking the dawn of a great commercial 
era in South Africa, so must 1881 be taken to mark 
the beginning of a disastrous i>olitical jxeriod. 

It is well that the events from 1877 (the date 
of the British annexation of the Transvaal) 
onwards should be clearly remembered. In the 
first 2 >laco, the Zulu power, which had so long menaced 
the Transvaal, was broken in 1878 by British forces, 
and by the expenditure of British money to the extent 
of £6,000,000, with practically no assistance from the 
Boors. Within the Transvaal the Bantu tribe, under 
Secocoeni, another native tribe in Boer territory, was 
defeated by a British force under 8ir Garnet Wolseley. 
In 1881 the Transvaal was not only again independent, 
but the amount of its debt was funded and advanced 
by Great Britain. The Afrikander Bond was founded, 
with the deliberate intention on the })art of its Boer 
jiromoters of fonning a United* States of South Africa 
under a Dutch flag. The raiding over both east and 
west boundaries which the Transvaal B(M3rs continued 
to carry on in the face of conventions was a lyart of this 
lK)licy. 

The Warren exixsdition, which cost over £1,000,000, 
had the effect of checking for a time the extreme ambi- 
tion of the Dutch party throughout South Africa. Mr 
Hofmeyr, the leader of the Bond in Gape Colony, con- 
siderably moderated his attitude, and in 1887 proposed a 
Zollverein scheme for the whole British Empire. In the 
Free State President Brand continued to make his influ- 
ence felt with the Boers of both republics, insisting upon 
tlie importance of a peaceful development of the country 
and friendly co-operation with the British Government. 
Mr Kruger remained implacable, bigoted, avaricious, 
determined on a policy of isolation and excliisioiL The 
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old Transvaal dream which Brand had denounced in 
the early days (see Transvaal) was now revived and 
adopted with redoubled fervour. President Kruger wouhl 
have a seaport of his own, or, if not, Delagoa Bay should 
have a monoply of tlie trade. The Transvaal would enter 
into an alliance with the Free State, and British trade was 
to be rigidly excluded. In 1887 a conference was held at 
Pretoria with delegates from the Free State. The pro- 
ceedings reveal the gulf existing between the Jidherents 
of Kruger and the adherents of Brand (see Cape Colony, 
Transvaal, and Orange River Colony). On the one 
hand was an undying hatred of Groat Britain, combined with 
a deep scheme of ultimate attack uix)n British supremacy 
throughout South Africa ; and on the other was a desire to 
work amicably with all the white races of South Africa for 
their mutual benefit and the prosjierity of the country. 

The conference was followed by a personal visit from 
President Kruger to President Brand at Bloemfontein. 
Pn&SiMte result was a complete failure to arrive at 
sadTnttM^fiuy treaty whatever. Brand refused to be 
vMaicon- ensnared in the wild intriguing policy of 
feiwnce. president Kruger, and while he lived the Free 
State hold aloof. Meanwhile the great gold-fields of 
Johannesburg, which liad been discovered in 1886, were 
developing by leaps and bounds, and by 1889 the popu- 
lation equalled that of Kimberley. Once more there 
otjcurred that rapid increase of the British and European 
(other than Dutch) ])opulation in South Africa, which 
from the beginning of the mineral discoveries has steadily 
gone on. From Cape Colony railways continued to be 
extended towards the new centres of wealth. In 1885 
Kimberley was reached, and in 1890 this lino was ex- 
tended to Vryburg in Bechuanaland. In 1889 the Crqwj 
railway was extended to Blooirifontein, and in 1892 it 
reached Johannesburg. 

Under the influeneo of a rapidly increasing revenue 
from the gold-fields and that system of trade monopolies 
which Mr Kruger had introduced, the Government of the 
Transvaal gradually brought into existence a large 
privileged class of concessionaries and office-holders, until 
at the outbreak of the war in 1899 one burgher out of 
every five in the Transvaal held some office or another. 
The effect of this dcveloi)ment was the production of a 
body of officials in the Transvaal, i)artly Hollander and 
German, jiartly Boer, the majority of whom were very 
l^oorly educjited, and the whole of whom were pledged 
supporters of Mr Kruger’s Government in any policy, 
however extravagant, which he might choose to adopt. 
The Government grew narrower, more exclusive, and 
more entirely monopolist with every year of its existence. 
It would almost appear as if Mr Kruger had deliberately 
set himself to copy the model of the Dutch East India 
Company at the Cape, of which Watermeycr wrote in 
1857 that it was “in all things political, purely despotic; 
in all things commercial, purely monopolist.” Meanwhile 
at the Cape there was growing up a jjarty of 
jUHkMder African ImiHjrialists, or, as they have 

jJJfc been called, Afrikander Imperialists, who came 
to a large extent under the influence of 
Mr Rhodes. Among these were Mr W. P. Bchreiner 
and Mr J. W. Leonard, and apjiarently even to some 
extent Mr Hofmeyr. From the time of his entrance 
into jK)litic8 Mr Rhodes endeavoured to induce the^ leading 
politicians and colonists in Caj^e Colony to realize that 
a development of the w’hole country could and should 
be accomplished by South Africans for South Africans. 
He fully admitted that the cry which had become so 
popular since 1881 of “Africa for the Afrikanders” ex- 
pressed a reasonable aspiration, but he constantly pointed 
out that its fulfilment could best and most advantageously 
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be sought, not, as the Kruger party and extremists of the 
Bond persisted in saying, by working for an independent 
South Africa, but by wwking for the general development, 
progress, and prosperity of South Airica on democratic, 
self-reliant, self-governing lines, under the constitution 
and beneficent shelter of British colonial rule and the 
British flag. An indejMjndent South Africa such as the 
Kruger party desired might have resulted in a so-culled 
republic. But such a republic would have been a 
stranger to all true liberty and equality of rights: it 
w'ould rapidly have l>ecome a prey to the same sf>rt of 
faction, strife, and anarchy as had obtained in the Trans- 
vaal Mr Hofmeyr’s attitude became considerably modi- 
fied after the Warren exiHsdition. In that year (1884), 
having the }K>w’cr in his hands at the time of the fall of 
the Scanlen Ministry, ho put Mr Upington into ofiicc, 
with Sir Gordon Sprigg as his colleague. In 1886 Sir 
Gordon Sprigg became Premier ; and in 1 890 he was suc- 
ceeded by Mr Rhodes, who took office with the approval 
and HUpi)ort of Mr Hofmeyr. Mr Rhodes remained 
ill office as Prime Minister until 1896. Ibiring this 
jHiriod of Mr Rhodes’s life the part he ]>ljiy(;d in the 
development and public life of South Africti was greater 
than that of any other man. 

In 1888 Mr Rhodes had siiecceded in inducing Sir 
Hercules Robinson to send Mr Moffat, llu* missionary, to 
enter into a trtuity with Lobengiila, the Mala- 
bele chief. Umler this treaty Lobengula ]>oiind South 
himself not to make a treaty with any other ^Mcm 
foreign Pow'er, nor to sell or in any other way 
dispose of any portion of his country without tlu‘ sanction 
of the High Commissioner. By this st(‘p the (V)uiitry 
was secured from both the Portuguese and the l>utch, 
both of whom, more especially tins lattiT, wer(‘ already 
making overtures with the object of ohlaining the 
country for themselves. This treaty w'as follow imI by 
the formation of the British South Africa Gonipany, 
under loyal charter (see Rhodesia and ChiAKTF.RED 
(/OMPANlEs) in 1899, and the occujiation of Mashonaland 
by the pioneer exj)editioii in 1890. In 1891 a skirmish 
was fought with Portuguese forces. In 1892 a war 
was fouglit with the Matabele by Dr Jameson, then 
administrator of Mashonaland, arul Bulaw’ay<» was 
occu])ied. The name Rhodesia W'as confeiTe<l upon the 
whole country by general consent in 1894. l)uring 
the whole of these stirring events Mr R}rr)des, in addition 
to l>eing Premier of (’ape Goloiiy, was also managing 
director of the Rritisli South Africa (’oiujiany, and res|K>n- 
sible for the conduct of its affairs. He further occujae*! tlio 
jKisition of chairman of the Do Beers (^)Ilsoli^lal(‘d Mines 
(the great diamond mining corjKjration in Kimberley), 
and was busily engaged in develojung j>lans, in conjum^tion 
with Mr Alfred Beit, for an extension f»f the tclegrapli 
from Cape Tow7i to (’airo, and the piishiiig forw ard of rail- 
way communication into tlic heart of Africa. The political 
effocit of this northern movement w^as detinitely to limit 
the northern boundary of the Transvaal Living in Cape 
Town and at tin? luwl of the Government, Mr Rhodes 
; used every effort in his i>ower to demonstrate to the Cape 
colonists that tlie w^ork he was doing in tlie north must 
eventually be to the advantage of Cape I -oloiiists and 
their descendants. By this means he clict k<'d oj)position 
to the movement wdiich scntimentiil syni]»athy witli tlie 
Transvaal Boers tended to develop under tla* pretext tliat 
the Transvaal, by reason of its proximity, had some sort of 
reversionary right to the country lying to tie' nortli. On 
the whole, Mr Hofmeyr and his friends were well ]»leaso(l 
at having secured theco-oi)cra1ion of tin? “ big IjUglauder 
Rhodes, or, as he was at one lime called by Mr Merriman, 
the “young burgher.” 
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In 1891 the Bond Congress was held at Kimberley, and 
harmony api>eared to roigii 8uj)rbme. During his term of 
otiice Mr JIhodos addressed himself to bringi^ 
together all interests, as far as it was practic- 
able to do so. He showed that his views of 
the .situation were broad and statesmanlike. The direc- 
tions in which ]>ractical jirogress was made were the 
steady dcvuloiiment of inter-stat# and inter-colonial rail- 
way sysleins, and the establishment, as far as }K)Ssible, 
of common customs, tariffs, and inter-colonial free trade 
under a (Mistoms union. The persistent ox);[K>nent to both 
these measures was the Transvaal. In matters of colonial 
domestic legislation, referring to taxation, native questions, 
and excise, Mr lUiodes fell in to a considerable extent 
w'ith T)ut(!h }»rejudioos. The loaders of the Cape Dutchmen 
apparently thought they might some day win Mr Khodes 
to indejKindent republicanism, while, on the other hand, 
"Mr llliodes endeavoured to demonstrate to the colonists, 
Dutch and British alike, that those very privileges which 
theoretically are associated with republicanism were practi- 
cally more fully obtainable in an enlightened self-governing 
British colony. Afrikander Imperialism thus became a 
definitij and living policy, and it was about this time that 
the term “progressive” came to be associated with the 
party which supported it. 

Mciin while the Kruger faction and retrogression were 
rampant in the Transvaal. Tn 1892 there began in that 
Pint <Jountry wliat has since come to bo known as 
Tnnsvami the first reform movement. The National 
ntorm (Inion was founded at Johannesburg by ex-Cajio 
movemeai. ( of the Tmjierial jirogimsivo party. The 

first clj».irriian was Mr Tudhopc, who had held office 
in the Cape Ministry, and he was ably supiX)rted by 
the Hofi. ,J. W. Leonard, at one time Cajie Attomey- 
Cencral, and his brother Mr Charles Leonard. For 
thrcHi years petitions and deputations, ]mblic meetings 
and newspaper articles, the efforts of the enlightened 
South African party at Johannesburg and Pretoria, were 
all addressc'd to the endeavour to induce Pre.sidont Kruger 
and his (Joverrimont to give some measure of recogni- 
tion to th(? steadily increasing Uitlander population. The 
Presi(l<*ut remained as imjienetrable a.s adamant. Any 
measures be <li<l take W'cro retrogressive rather than 
progressive, intended still further to conserve the burgher 
privileges and exclude the Uitlander from any i>art or 
lot in tJm affairs of tlic State. Nine-tenths of the 
state revenue was contributed by the Uitlanders, yet, 
practic^ally s^^eaking, neither for them nor for their children 
were ] political privileges to be accorded. The Uitlanders 
had not oven any municij^ml power. At this juncture 
a conspiracy wa.s entered into between Mr Ilhodes, Dr 
Jamt?soii, and certain of the Uitlander leaders which led 
to tlu) Jameson Paid. In conjunction with this con- 
spiracy, and in order to lay before South Africa the tnie 
lM>sitio]i of affairs in the Transvaal, as livell as to give 
IVesident Kruger a final chance to meet the Uitlanders, 
Mr diaries Leonard issued a manifesto as chairman 
of the National Union, the terms of which are memorable 
both for the completeness with which the Uitlander case 
was stated and for the fact that the claims advanced 
therein wero those which the High Commissioner and 
the British Government very largely supfiortod in 1899. 
This manifesto, the full text of which may be found in 
the apjiondix to Mr Fitzjiatrick^s The Tramvoxtl from 
Wit hi concludes as follows : — 

“ Wo lift VO now only two questions to consider i {a) What do we 
want / {h) How shall w'e got it ? I have stated ])lainly what our 
griovanoos arc, and I sliall answer with equal directness the ques- 
tion “What do wo want?” We want (1) the establishment of 
this Kcpublic a.s a true Republic ; (2) a Grondwet or Constitution, 
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which sliall be framed by competent persons selected by representa- 
tives of the whole jieople, and framed on lines laid down by them — 
a Constitution which shidl be safeguarded against hasty alteration ; 
(3) an equitable franchise law, and fair representation ; (4) equality of 
the Dutch and English languages ; (5) responsibility of the Legisla- 
ture to the heads of the great departments ; (6) removal of religious 
disabilities ; (7) independence of the courts of justice, with adequate 
and secured remuneration of the judges ; (8) liberal and oompre- 
liensive education ; (9) efficient civil service, wdth adequate pro- 
vision for pay and iiension ; (10) free trade in South African 
products. That is what wo want. There now remains the question 
which is to be put before you at the meeting of 6th January, namely, 

I How shall we get it ? To this question 1 shall cx[K)ct from you an 
I answer in plain terms accoi*ding to your deliberate judgment.” 

Tho conspirators believed that President Kruger and 
the burghers would realize the p<^ril of further withholding 
; redress of grievances, and be induced to do by force what 
I he had always refused to do in deference to mere reason. 
The conspiracy entirely failed, and the Uitlanders were 
loft in a worse plight than ever, although while Johannes- 
burg was partially armed Mr Kruger had promised a 
consideration of grievances — a jiromise wliich w^as never 
fulfilled (see Transvaal). The Reform leaders, sixty-four 
in number, were imprisoned at Pretoria, and the Uitlanders 
wore now deprived of their services ; for although the long 
terms of imprisonment were not carried out, under the 
agreement on which the reform prisoners were liberated 
in May 1896, they were bound to take no part or in 
any w^ay interfere in jiolitics for three years. Mr Rhodes’s 
complicity in the Jameson Raid compelled him to resign 
his position as Ih*emier of Cape Colony; and in 1896 he 
went to Rhodesia in time to take an active part in the 
suppression of tho Matabelo relMdlion, wdiich had occurred 
shortly after the surrender of Dr Jameson’s force in the 
Transvaal. 

Sir Gordon Sprigg took office for the third time as 
Premier of Cape Colony, in succession to Mr Rhodes, and 
in 1898 he was succeeded by a Bond ministry under Mr 
W. P. Schreiner. In 1896 and 1897 feeling ran very liigh 
throughout South Afri(;a over the Jameson Raid con- 
troversy. The grievances under which the Uitlanders 
suffered were lost sight of ; President Kruger proceeded on 
his retrogressive course unchecked in the Transvaal ; while 
in the Free State Mr Steyn used the Raid as an elec- 
tioneering cry during his contest for the Presidency, to 
work up the race feelings of the Free State burghers. 
Mr Fniser, who had been born and brought up in thti 
Free State, and who was a supporter of tlie more 
enlightened ])oliry followed, while living, by President 
Brand, was defeated by Steyn by a large.* majority. In 
Cai3e Colony the cleavage between the l^rogressives 
and the Bond party, although not more real, was more 
openly expressed than it had ever been before. Tho term 
“Progressive” w^as now formally adopted by the British 
mercantile communities in the various large towms and 
among tho sturdy farmers of British descent in the Eastern 
Province. On returning to South Africa after the Raid 
inquiry at Westminster in 1897, Mr Rhodes had intended 
to withdraw from Cape politics and devote his energies 
entirely for a time to the development of Rhodesia, but 
the pressure put uiion him by a section of the British 
colonists w^as so strong that he determined to throw in his 
lot with them and assist the Progressive party by every 
means in his power. In 1898 the Sprigg Ministry was 
defeated over a Redistribution Bill by which they hoped 
to secure more adequate representation for the !]^o- 
gressives, and Mr W. P. Schreiner became Prime 
Minister. 

In 1897 Sir Alfred Milner had been appointed High 
Commissioner of South Africa and Governor of Cape 
Colony, in succession to Lord Rosmead. He at once ad- 
dressed himself to a careful study of the situation, visiting 
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every part of the colony and obtaining a considerable 
command of the Cape Dutch language. In March 1898 
he felt that the time h^ come when he should 
MUbt. remonstrance with those Dutch- 

men in Cape Colony who avowedly encouraged 
President Kruger and the Transvaal Government in in- 
justice to the Uitlanders and hostility to Great Britain. 
The remonstrance was moderately stated in a speech 
delivered at Graaff Bcinet, and was of so im]x>rtaiit a 
character that it is advisable to reproduce a portion of it : — 

“For my own part, I l)olicv(3 tin? whol<i olyecit of tlie iieoiile for 
espousing tin* cause of the Transvaal is to prevent an ojhjii niptiire 
between that country and the British Government. . . . They 
think that if they can only impress upon the British Government 
that in ease of war with the Transvaal it would have a groat 
number of its own subjects at least in sym}mthy against it, that is 
a way to ])rovent such a calamity. But in this they are totally 
wrong, for this policy rests on the assumption that Great Britain 
has s<.»me occult designs on the iudejM^udoiiee of the Traiisv^uil. . . . 
But that assumjttiou is the exact opposite of the truth ... it is 
not any aggressiveness C)u the part of Her Majesty’s Govemiiient 
which Jiow keeps up the spirit of unrest in South Africa. It is 
that un]>rogrcssivciioss — I will not say retrogressiveness — of the 
Govominciit of the Transvaal, and its dee]) susjiicion of the inten- 
tion of Great Britain, which makes it devote its attention to 
imapnary exbTiial dangers, when every imiMirtial observer (;an see 
prfectly W(!ll that the real dangers which threaten it are internal, 
jfow, 1 wish to be perfectly fair. Therefore let mo say tliat this 
suspicion, although absoluti.*ly groundless, is not, afttu* all that has 
liappened, altogether unnatural. 1 aece])t the situation that at the 
present moment anyiidvice that I could tender, or that any of your 
British fellow-eitiz<*ns could tender, in that quarter, though it was 
the best advice in the wtudd, would be instantly rejected because it 
was British. But the same does not apply to tlie Diiteh citizens of 
this colony, and especially to those who have gone so far in the 
cx])ressiorj oftljcir sympathy for the Transvaal as to otiose them- 
selves to these charges of disloyalty to tluiir own Hag. Their good- 
will, at least, cannot bo suspected across the bord<‘r ; and if all they 
desire — and I lH.*lieve it is what they desire — is to pres<3rve the 
South African Rej)uhli(5 and to promote good relations between it 
and the British colonies and Oovernnicnt, then let thetn use all 
their innuonce, not in confirming the Transvwd in unjustified 
susi)icions, imt in encouraging its Government in oljstinato 
resistaiiee to all reform, hut in inducing it gradually to assimilate 
its institutions, and — what is even more important than institu- 
tions — the temjMT and sjiirit of its administration, to those of the 
free coinmuniLies of South Africa, such as this colony or the 
Orange Free State. That is the direction in >Nhich a jieaceful way 
out of these inveh’rahi troubles, whicdi have now ])lugUGd this 
country for more than tliirty years, is to he found.” 

After this the colonists realized that in the High 
Cominissionor they liad a man of resolution, ability, and 
Htraightforwardnes.s to deal with. The accession to i)ower 
of a Bond Ministry at this junctnro made the High Com- 
missioner s i)osition one of considerable difficulty. Affairs 
in the Transvaal were steadily going from bad to worse. 
An Intliistrial Commission, appointed by President Kruger 
in 1897 to inquire into* a number of gricsvaiices affecting 
the gold industry, had re])orted in favour of certain 
reforms. The recommendations of the Commission, if 
adopted, would have done something tow-ards relieving 
the tension, but President Kruger and his executive 
Second refused to be guided ])y them. Once more the 
Tnaevnal Uitlanders determined to make a further attemi)t 
reform to obtain some redress by constitutional means, 
movement, second organized movement for reform 

began by the formation in 1897 of a branch of tlie 
South African League. In 1898 Dr Leytls retired from 
the ]>osition of State Secretary in the Transvaal, and 
repaired to Europe as minister at large to the South 
African Bcpublic. What tlie precise terms of that 
appointment may have been is unknown to history, but 
they ai»iiarcntly included the wearing of a picturesque 
uniform and the administration of secret service funds, 
whicli were chiefly exi^ended on various organs of the 
Gontinental press. Dr Leyds was succeeded as State 
Secretary by Mr Reitz, ex-President of the Orange Free 
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Stata The change was certainly not for Iffie better. 
Mr Reitz liod ever siilfce 1881 been one oi the most 
pronounced anti-Britisli Dutchmen in South Africa. He 
had co-ojierated with Borckenhagen in founding the 
Afrikander Bond. When elected lYesidont of the Free 
State in succession to IVesident Brand, he utterly departed 
from the policy to w'hich Brand had always adhered, and 
instead of continuing to, hold aloof from the Transvaal, he 
entered into an offensive and defensive alliance with it. 
In him Mr Kruger found as willing, if not as skilful, an 
instrument as in Dr Leyds. At the end of 1898 the 
feelings of the Uitlanders were "wrought u]) to fever pitch. 
The ]X)lice service, which was violent where it should have 
been reasonable, and blind whore it should have lieen 
vigilant, had long been a source of great irritation. On 
18th December a ]h)er iKiliceman, in ])ursuit of an 
Englishman named Edgar, whom lie w'ished to arrest for an 
alleged assault on another man, entered his house and shot 
him dead with a revolver. Tlie deei>est indignation was 
aroused by this incident, and was still further increased 
by the trivial way in which the case was dealt with by the 
court. In 1899 matters reached a climax. After an 
ineffectual attempt to get a petition forwarded in Deciun- 
ber of J898, the Uitlanders handed to the High Ckim- 
missioner in March 1899 a petition to her Majt*sty with 
21,684 signatures attached to it. 'J’he i)etitioii was 
acicopted by Sir Alfred Milner and forwarded to Loiwlou. 
Tliis historic document will best sijrvc tf) illustrate the 
cour.se of events in the ^IVansvaal after 1896, and also to 
show" the status the Uitlander liad arrived at in 1899. It 
is given in full in 77ie Times* History of the II a?’. The 
following extracts convey its general tenor and jmrport : — 

‘*29. The l•onclitiolI of Your Majesty's subjects in this State has 
become well-nigh intolerable. 

“30, TJie acknowledged and admitted grievances of which Your 
Majesty’s subjects complained prior to 1895 not only are not re- 
di*«.s.sed, hut exist to-day in an aggravated form. They are still 
deprived of all iwlitieal rights, they are denied any voice in the 
goveniiiicnt of the country, they are taxed far above the require- 
ments of the Country, the revenue of which is misa])j)liod and 
devoted to objcAjts wdiich keep alive a continuous and well-founded 
feeling of irritatit)n, without in any way advancing the g(?ncral 
interest of the State. Maladministration and peculation of public 
moneys go liuud in hand, without aiw vigorous incaHures being 
ado]»t^ to j)Ut a sto]) to the scandal. The education of Uitlamler 
children is made subject to inqiossiblo conditions. The ])oliee 
afford no ade(|uate i)rot«*etion to the lives and ))roj)(!rty of the 
inhabitants of Jolianm*sburg ; they are ratlier a source of danger to 
the jK'ace and safety of the UitlandcT population. 

“82. Wherefore Your Majjesly’s humble j)etiiioners liumbly beseeeli 
Your Most Gratiious Majesty to extend Your Majesty’s proti*etion 
to Your Majesty’s loyal subjecits resident in this State, and to (jause 
an inquiry to be made into grievances and complaints ennmerated 
and set forth in this humble jMitition, and to diicet Your Majesty’s 
repmsentative in South Afric*a to take measures which will secure 
the speedy reform of the abuses creiiphiined of, and substantial 
guuraiit(‘cs from the Government of this State for a recognition of 
their rights tts British subjects.” 

When this documoiit w"as recoived at the Colonial Office 
in London, and its contents w"ere made j)ublic, tho British 
nation realized that Mr Kmger and liia Government must 
either bo immded or ended. In February 1899 Mr 
Kruger received a diisjmtch from the British Secretary of 
State for tho Clolonies, Mr Chamberlain, protesting against 
his projK^sal to extend tho dynamite monojK>ly for a 
further ]»eriod of fifteen years, and i)ointing out tliat tho 
mono])oly was a breach of the Convention. Tliere then 
followed a long series of desi)atelies and corres])ondence 
on the various ix)iiits at issue. On the dynamite (]uestion 
projK>sals were made on behalf of the Transvaal Govern- 
ment, through Mr Li])pcrt, to the heads of tho large 
mining houses in Johannesburg ; but as President Kruger 
coupled them \vith impossible conditions, nothing came of 
them. On 4th May 1899 Sir Alfred Milner felt it his 
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duty to rqx)rt at some length by cable to Mr Chamber- 
lain. The concluding passages of this message sum up 
the whole South African situation in a masterly manner, 
Tb 9 cmM§ produced by 

torBrtttMh Mr Kruger’s attitude not only in the Transvaal 
tnUr- among the Uitlanders, but throughout South 
vonHaa. jVfrica. The telegram undoubtedly carried great 
weight in helijing Mr Chamberlain to frame his policy. 
The concluding i)assage8 were as follows : — 

**Tho case for intervention is overwhelming. The only at- 
tempted answer is that things w'ill right themselves if left alone. 
Hut, in fact, the ])olicy of leaving things alone has been tried for 
3 ^car 8 , ami it has led to their going from bad to worse. It is not 
true that tliis is owing to the Haid. They were going from bad to 
worse before the Raid. We wore on the verge of war before the 
Raid, and the Transvaal W'os on the verge of revolution. The 
clfeca of tlie Raid has been to give the policy of leaving things alone 
a now lease of life, and with the old consequences. 

** Tlie sj)Cctai:leof thousands of Hritish subjects kept permanently 
in the {K)8ition of helots, constantly chafing under undoubted 
grievances, and calling vainly to Her Majesty’s Government for 
redress, does steadily undermine the influence and reputation of 
Groat Britain, and the resi)ect for Hritish govcniment within the 
Queen s dominions. A certain sec.tion of the Press, not in the 
Transvaal only, preaches openly and constantly the doctrine of a 
Rc])iiblic embracing all South Africa, and supports it by menacing 
references to the armaments of the Transvaal, its alliance with the 
Orange Free State, and the active symmthy wdiicli, in case of war, 
it would I'ecoive from a section of Her Majesty’s subjects. I regret 
to say that this doctrine, supported as it is by a ceaseless .stream of 
malignant lies about the intentions of the British Government, is 
producing a great eflbet ii]»on a large number of oiir Dutch fellow- 
colonists. Ijaiiguage is frequently used which seems to imply that 
the Dutch have stune suixirior right even in this colony to their 
fi‘llow-citizcns of British birth. Thousands of men peaceably dis- 
posed and, if left alone, })cvfectly satisfied with their position as 
British subjects, are being drawn into disaffection, and there is a 
cnrres]HmdiTig exasperation on the side of the British. 

**I can He(< nothing W’hi<!h will put a stop to this mischievous 
projNiganda but some striking proof of the intention of Her 
Majesty's Govcniment not to be ousted from its iiosition in South 
Africa. And the best jiroof alike of its power ana its justice w'ould 
Iw to obtain for the Uitlanders in tlie Transvaal a fair share In the 
government of the country whitdi owes evoiything to their 
exertions. It could be maefe perfectly clear that our action was 
not directed against the existence of the Republic. We should 
only be demanding the re-establishment of rights which now exist 
in the Orange Free State, and which existed in the Transvaal itself 
at the time of, and long after, the withdrawal of British sovereignty. 
It would be no selfish demand, os other Uitlanders besides those of 
British birth would benefit by it. It is asking for nuiliing from 
otbors which we do not give ourselves. And it would certainly go 
to the root of the political unrest in Sciith Africa ; and thongli 
temporarily it might aggravate, it w'onld ultimately extinguish tlio 
race feud, which is the great bane of the country.” 

On receipt of Sir Alfred Milner’s message Mr Chamber- 
lain sent, on 10th May, a full and comprelicnsive despatch 
dealing both with the Uitlander jKJtition and tlio message. 
Tie concluded by suggesting a eonforence at Pretoria 
between the l^esident and the High Commissioner. Mean- 
fi/ofm- 'while a proposal had been made, at the instance 
toat9in of some of the Schreiner Ministry, in con- 
ooniisr- junction with President Steyn of the Free 
•aoa. State, for a conference at Bloemfontein. This 

was accepted. On 31st May the conference licgan its 
sittings, and it was very soon evident that Mr Kruger’s 
objedt was to obtain concessions, not to make them. 
Sir Alfred Milner jiractically confined his demands to 
a five years’ franchise, which he hojjcd would enable the 
Uitlander to work out his own salvation. It is neces- 
sary to point out that oven had Sir Alfred Milner’s pro- 
|K>sition been accepted, the Uitlanders would have l)oen 
left with a very small representation in the Volksraad. 
Nevertheless, it was much too advanced a proix>sal for 
President Kruger. He had quite other vlew^s. His objects 
were to obtain Swaziland, Zambaansland, a seaport, and 
an arrangement whereby all future questions which might 
arise with Great Britain should be .settled by arbitration. 
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The conference broke up without any result, and the 
gulf seemed wider than ever. The two ^eat jjarties into 
which South Africa had gradually been divided now made 
themselves heard all over the larger towns. The 
Imperialists held enthusiastic meetings, at which con- 
fidence in the High Commissioner was expressed. The 
Bond and Afrikander party 02 )enly jiroclaimed that Krager 
had offered considerable concessions, though jirivately 
they exi)Ostulated with him. Messrs Hofincyr and 
Herholt, the one the leader of the Bond and the other the 
CajKJ Minister of Agriculture, visited Pretoria to reason 
with Mr Kruger. They found him deaf to all argument, 
while the Transvaal Volksraad ap})arently regarded the 
whole franchise question as one which they could not be 
ex})ccted seriously to entertain. 

In the despatches which followed from Pretoria, con- 
siderable confusion wm manifest. Whether the obscurity 
was intentional, or whether it was the outcome of mental 
confusion on the part of Mr Bcitz, whose retirement from 
the Presidency of the Free State had been caused by 
mental breakdown, it is impossible to say. But it is at 
any rate certain that one of the state jjajxjrs ]»urj>orting 
to contain the draft of a new franchise la>v w^as 
ambiguous that it was suiqflcmented by an ox]fianatory 
memorandum from the State Attorney, and called forth 
the severe censure of Sir Henry de Villiers, tlie Dutch 
Chief Justice of (Jajie (Colony, who in writing about it 
observed, “ Surely a law should be clear enough to sjicak 
for itself, and no government or court of law will be bound 
by the State Attorney’s cxiJanations.” 

Tlio fact is tliat all offers of amelioration on the part of 
the Transvaal, subscejnent to the Bloemfontein conference, 
were as disingennous as they had always been lief ore. 
The end was bound to come. The Boers had long before 
made up their minds to a trial of strength with Great 
Britain for supremacy in South Africa. The warning of 
the wiser heads in the Afrikander party was 
useless. President Kruger, his executive, and 
a certain section of young Boers had persuaded malum, 
themselves they could win the day in battle. 

On 9th October 1899 the Transvaal ultimatum was 
formally handed to the British Agent at Pretoria. 

This historic ultimatum was in tlie form of a somewhat long 
letter, and concluded by requesting Her Majesty’s Government to 
give it the assurance 

** {a) That all points of mutual differeneo shall he regulated by the 
friendly course of arbitration, or by whatever aniicabl«», way may he 
agreed upon by this Govcniment with Her Majesty’s Government. 

“ (6) That the troops on the borders of this Kcjmblic shall be 
instantly withdrawn. 

** (c) That all rcinforcoments of troops which have arrived in South 
Africa since tbolsi June 1899 shall be removed from South Africa 
within a rea.soiiablo time, to be agreed ui»on with this Government, 
and with a mutual assurance and ^arantee on the juirt of this 
Government that no attack upon, or Jiostilities against, any portion 
of the possessions of the British Government shall be made by the 
Republic during further negotiations within a iHuiod of time to 
be subsequently agreed ujHin between the Goveinmcnts, and this 
Government will, on compliance therewith, bo prepared to with- 
draw the armed burghers of this Republic from the ijordcrs. 

“(d) That Her Miqesty’s troops which are now on the high seas 
shall not be landed in any port of South Africa. 

“This Government must press for an imnudiate and ailirmative 
answer to these four questions, and earnestly requests Her Majesty’s 
Government to return sueli an answer befoi’e or upon Wednesday, 
the nth October 1899, not later than 6 o’cltKik p.m. ; and it 
desires, further, to add that in the event of unexqiectedly no satis- 
factory answer being received by it within that interval, it will 
with great regret be comiielled to regard the action of Her Majesty’s 
Government as a formal declaration of war, and will not hold itself 
responsible for the consequences thereof ; and that in the event of 
any farther movements of troops taking i>laco within the above-men- 
tioned time in the nearer directions of our borders, this Government 
will be comjielled to regard that also as a formal declaration of war.** 

This ultimatum was cabled to London, and on the 
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following day, Mr Chamberlain telegraphed as follows to 
Sir Alfred Milner : — 

“Her Majesty’s Government have received with regret the 
peremptory aeniaiids of tlie Government of the Soutli AfricAu 
bepuhlic conveyed in your telegram of 9th October. You will 
infonn tlie Government of the South African Republic, in reply, 
that the conditions demanded by the South African Republic aro 
such as Her Majesty’s Govern ment deem it iin|K)ssible to discuss.” 

On 11th October the Free State Hoers seized a Natal 
railway train on their lx)rders, and on 12th ()ctol)er, at 
Kraaipan, within Cape Colony, tlie first shot of tho 
greatest war in which Great Britain had been engaged 
for nearly a Imndrt^d years was fired. For the course of 
tho war, see under Tkansvaal. 

The foregoing review of the history of South Africa 
from the earliest days of EurojKian colonization clearly 
brings out certain facts of the deeixjst interest. Coloniza- 
tion in the truest sense of the word, since tho days of 
Greece and Rome, was not understood by European 
nations until the end of the 18th and first half of the 
19th centuries. The Portuguese colonies are 
ImSob, ““ instance of w'hat results from merely estab- 
lishing an official caste to hold some sort of 
nominal rule over a settlement, without endeavouring to 
develop a country for the advantage of all its inhabitants. 
The Cape under the Dutch East India Company w'as no 
better. The company ruled as absolute tyrants for one 
Imndred and forty-three years. The so-called “ free 
burghers ” had no rights or ])rivileges of any kind. They 
were little better than slaves of tho company, and it 
■was under this system tliat there grow up the “Trek 
Boer ” class, who wandered like Arabs from one jiasturc 
on tlie frontiers to another. Tlie habit of Hying from 
all government and endeavouring to sot up their own 
laws was thus acquired, and w’as never abandoned by tlie 
Trek Boers and their descendants. These men founded 
the Free State and Transvaal. If the laudalile desire 
to shaiK^ their own destini(*s had combined with it a due 
api»reciatiori of the ])rinci]»les of civil liberty an<l simple 
justice between man and man, it is ])robablc tliat a ])ermanent 
and strong independent Boer state would have grown u]> 
in South Africa, whuth would liave become a formidable 
power. But tluj vices under wliicli tliey Imd siiflered 
whiMi subject to tlie Dutch East India (kniqiany left their 
mark. Themselves at one time little better than slaves, 
they now inetiul out to tlie natives similar treatment. 
Tliat they should liavi^ been slave-owners when all the rest 
of EurojKj was engaged in a similar traffic is no reproac;h 
to the Bof3rs. J3ut the humanitarian wave of sentiment 
wdiich culminated in tlie abolition of slavery never 
reacheil tlie remote wilds of the colonial frontier. Tlie 
name of Wilborforce, the cause he championed, the iniipiily 
of traffic in human life — these were tilings unheard of 
on the Orange. The native was a licwcr of wood and 
draw^er of water provided by God for tho servi(!o of white 
men. To the Boers the liberation of slaves in Cajx'. Colony 
W'as only one more piece of Euroi>can tyranny. Thus the 
Trek continued and the Boer republics were founded. The 
vacillation in British jiolii^y wliich followed has been 
referred to. It was de])lorable. But whatever errors may 
liave been committed by Colonial Secretaries, Governors, 
and High Commissioners, republicanism was established 
and recognized. Faction, strife, anarchy, and bankruptcy 
under a nominal republic brought aliout annexation of tho 
Transvaal in 1877. Retrocession of the country by Great 
Britain in 1881 gave to republicanism another lease of life. 
Meanwhile mineral discoveries had brought wealth to the 
Free State, and they now brought it to the Transvaal. 
In both instances the work which brought about the 
industrial development of these resources was done by 
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men not of Boer race. With wealth came still higher 
ambitions. The Republican Boers became divided into 
two camps. IVesideut Brand represented the enlightened 
division. Tlioy recognized the desirability of cordial co- 
operation with tho British, who at least held the ports, 
constructed railways, chiefly conducted the commerce of 
the country, and protected the coasts. President Kruger, 
still cherishing the old ideals of monopoly in all things 
handed down through generations of trekkers from tlie 
Dutch East India Company, led the other division, an 
exclusive and even retrogressive iiarty. I’lie one hope, 
tho one chance, for Boer republicanism was a reconciliation 
of these two divisions of Bocrdoni. The opportunities fur 
such reconciliation were abundant. On at least three 
occasions after 1881 President Kruger delilicrately spurned 
overtures whiidi would liave accomplished tliis object and 
have established Boer indejicndcnce on a constitutional 
and iicrmancnt basis. He rejected President Brandis 
sidieme for fedemting the two republics in 1887, because 
the constitution suggested was a lilxiral and civilized one, 
much on the lines of the United States. He refused the 
overtures of the large progressive and enlightened Uit- 
lander section of the Transvaal inhabitants, a numerical 
majority, which might have lieen accejited at any time 
between 1892 and 1895, and which, while securing eijnal 
privileges to all w’hite men, would have incorporated a 
progressive and wealthy element in tho state. Such a 
combination, acccpt(‘(i in a liberal sjiirit, would have made 
a powerful republican state. Lastly, with the alternative 
of a suicidal war clearly before liim, he rtjected the Milner 
jirojiosals at the Bloemfontein confen'nce. If, then, 
republicanism failed in South Africa, the cause of its 
destruction cannot fairly be said to bo the policy of Great 
Britain. The cause was the endeavour to j)erjH.3tuate a 
system of monojM^ly in jiolitics and eommerce as thi^ 
privil(*ge of a class, a system which coviu'imI the Dutch 
East India (Jonipany with rejiroach and led to its dis- 
solution, which drove the Trek Boers into the wilderness, 
the Uitlanders into reliellion, and finally drove Great 
Britain to i’gbt for the establishment of that civil e(|uality, 
impartial justice, and commeTcial freedom under British 
supremacy which i)utch so-called republicanism had rtdusod 
to gmnt. The Dntijlimcn of South Africa ado jitcd as their 
cry “ Africa for the Afrikanders 1 ” Tliis is a cry w'liicli no 
Englishman need resent, lint among Afrikanders should 
obviously, in justice, bo included all J^ritish and otlier 
Eurojieans who have domicilul themselves in the country. 

Laiv . — The basis of the common law' of British Soutli 
Africa is the Roman-Diitcli law as it existed in Holland 
at the end of the 18th century. This was simjily the 
old Roman jurisjirudence embodied in the legislation 
of Justinian, modified by custom and Iigislative de(irei*s 
during the course of the centuries which witnessed tlie 
growth of civilization in Europe; and it is to all intents 
and puq loses the juris] irudeiice which was tho foundation 
of the Code NapoliMui. It was in part closely akin to the 
“modern Roman law” wbudi is jiractised widely over the 
continent of EurojMi, and even in Scotland, at the present 
day. The authorities ujkiu the common law in South 
Africa are : the Dutch commentators u]K)n the civil law, 
the statute law of Holland, the decisions of the Dutcli 
courts, and, failing these, the corjms juris dm I is itself. 

In the century which has elajised since the establish- 
ment of British rule at the Cape tlu^ law has been 
considerably modified and alti^red, both by legislation and 
by judicial decisions, and it is not too miicli to say that at 
the present time there exists hardly any material difference 
in principle over the greater part of the field of juris- 
prudence lictwecii the law of England and the law' of Soutli 
I Africa. The law of contracts, the law of torts, the 
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mercantile law, the law relating to sliipi^ing and insurance, 
not to mention oth^r subjects, are practically identical 
with those of Eng^nd ; ^nd even the crimiiMd law is 
virtually the same, though the greater elasticity of the 
civil jurisprudence allows fewer o]>portunities for the 
escape of malefactors, notably in cases of fraud or falsity 
in any form, than exist under the law of England. The 
constitution of the courts is based on the example of 
the English judiciary, a^d the rules of evidence and 
])rocedure are practically the same in both criminal and 
civil (;ase.s as in England. All serious cases of crime 
arc tried before a judge and jury, with the same formali- 
ties and safeguards as in England, while minor offences 
are dealt with by stit)endiary magistrates ijossessing a 
limited sbitiitory jurisdiction. In criminal cases it is 
necivssary for the jury to lind a unanimous verdict. In 
civil cases either j)arty may demand a jury, a j)rivilege 
which is seldom exercised ; but in a civil case the verdict 
of the majority of jurors prevails. 

The most marked difference between the English and 
South African systems of law is, as might l)e expected, 
to be found in the law relating to real projjerty. In 
South Africa there is a rigid and universal application of 
the principle of registration. The title to land is regis- 
tered, in all cases ; and so, with a few exceptions, is every 
•servitude or easement, mortgage or charge, upon land. 
With regard to the devolution of proi)erty ujjon death, 
it may be remarked that the law of intestate succession 
applies equally to real and jiersorial estate, thenj being 
no law of j)rimogeniture. The rules of distribution 
in intestticy differ, however, very considerably from those 
established in England. There is absolute freedom of 
testamentary disposition in Cai)e Colony and in some 
other parts of South Africa. In some of the colonies, 
however, the old restrictions of the civil law as to the 
legitimate portion {legitim) and kindred matters still 
obtain, but there is little doubt that these will soon be 
abolished. The effect of marriage upon the proiKjrty of the 
sj)ouses is, by the Iloinan-Dutcli la^v and in the absence 
of any ante-nuptial contract to the contrary, to bring about 
a complete community of proi)erty, virtually a universal 
partnership between husband and wife, subject to the 
sole and absolute control of the husband wliile the 
marriage lasts. The courts have, however, the right to 
interfere for the protection of the wife in case of any 
llagrant abuse of the i)ower thus vested in the husband. 
Ante-nuptial agreements may be of any nature the parti(»,s 
may choose. Such agreements must in all cases be jiublicly 
registered. Upon the dissolution of a marriage in com- 
munity of property, or in the event of a judicial sejiara- 
tion a cormvvmione bonorwni^ the ])roi)erty of the spouses 
is divided as ui>on the liquidation of a imrtncrship. It 
is not necessary here to refer particularly to certain 
exceptions to this general rule in cases of divorce. 

By the common law gifts betw'oen husband and wife 
during marriage are void as against creditors. Tliis rule 
cannot be evaded even by ante-nuptial agreement. By the 
statute law of Natal post-nuptial agreements between 
spouses are jwnnitted under certain conditions, to which 
it is- not possible now to refer at length. Divorce is 
granted to either sfiouse for either adultery or malicious 
desertion, the distinctions established by the English law 
between husband and wife in resi.)ect of divorce being 
disregarded. 

Language , — The languages spoken in South Africa by 
the inhabitants of Euro])ean descent are English and 
Dutch, the latter chiefly in the form of a patois collo- 
quially known as the Taal. The history of the Dutch 
language in South Africa is intimately bound up with 
the history of the South African Dutch people. The 
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basis of the language as spoken to-day is tliat 17th- 
century Dutch of Holland which the first settlers brought 
to the country; and as a matter of fact, although the 
Dutch of Holland and the Dutch of South Africa differ 
very widely to-day. Capo Dutch differs less widely from 
the Dutch language of the 17th century tlian from 
the modern Dutch of Holland. The tongue of the vast 
majority of the Dutch-si)eaking inhabitants may thus 
be said to be a degenerate dialect of the 17th-century 
Dutch of Holland, with a very limited vocabulary. The 
limiting of the vocabulary is due to two reasons. In the 
first place, the early settlers were drawn princijmlly from 
the peasant class, being chiefly discharged soldiers and 
sailors ; and, further, when once settled, the necessity for 
making the language intelligible to the natives, by whom 
the settlors wore surrounded, led to a still further simpli- 
fication of sjxiech structure and curtailment of the vocabu- 
lary. There thus grew up an ungrammatical dialect of 
Dutch, suited only to the most ordinary requirements of tho 
everyday life of a rural ix)pulation. It became a language 
with neither a syntax nor a literature. At tho same time 
it remained in character almost entirely Dutch, no 
French — in spite of the incori>oration into the ]»oi»ulati()U 
of the Huguenot emigrants — and only a few Malay words, 
finding a place in the Taal. But side by side with this 
language of everyday life a purer form of Dutch has 
continued to exist and find its uses under con- 

ditions. It must be borne in mind tliat the Boers of 
every grade have ahvays been more or less sedulously 
instructed in religious subjects, at all events to the extent 
required to fit them for formal meiiibershiji of their (.liurch, 
and in all their w-anderings they have usually Ix'eu attended 
by their jiastors. The Dutch Bible and (^atechisin are 
written in pure Dutch. Tho language of tho Dutch Bible 
is as majestic as that of our English version. Moreover, 
the services of the Church have always been conducted 
in grammatical though simple Dutch ; and the clergy, in 
their intercourse with the peojilo, have as a general rule 
abstained from conversing in the ordinary dialc^ct. The 
Boer thus has but slight difficulty in reading and under- 
sbxnding pure Dutch. Of late years strenuous efforts have 
been mode to teach the language in the schools throughout 
the greater jiart of South Africa, In the Transvaal and 
Orange river republics education was iin]>arti*d almost 
exclusively in Dutch. All imblic business in the Govern- 
ment offices and law courts was conducte<l in thr language, 
and the Transvtuil w^as being gradually inundated by 
officials, railw^ay servants, and others introduecd from 
Holland, wdio s|X)ke modern Dutch. 

Attthoiiities — Tlie reader is refeiTcd to th»^ following w^orks 
W’liicli have lieeu consulted, among others, in coinju'ling this article. 
With referonee to tho notes on law and language, tlie writer is 
iiiucli indebted to tlie Hon. J. W. Leonard, K.C., laic Attomey- 
General of CajH) (’olouy, who has placed his unique knowledge of 
thos(} subjei^ts at the W’riter’s dis]K)sal. E. Watkiimever. The. 
Cape of Good Hope uiuHr the Govemimni of the Ihitch East India 
Company y 1857.-— G. McCall Tukal. History (f Houth Africa,-- 
Reks, Life and Times of Sir George Grey, — Dilke. Trohlems 
of Greater Hritain,— Livingstone, South Africa. — John Mac- 
kenzie. Austral Africa: Losing It or Ruling It. — Pratt, 
Leading Points in South African History, — Yin den. Cecil 
Rhodes: His Political Life and Speeches , — Oordt. Paul 
Kruger, — Statuam. Paul Kruger, — The Times History of the 
War, — Fitzpatrick. The Transvaal front Within.— Hilliee, 
South African Studies, — Van Zyl. Judicial Practice in South 
Africa, — Oloete. History of the GrccU Boer Trek. — Paul Botha. 
From Boer to Boer and Englishman, — ^Worsfold. The Story 
^ South Africa, — For Parlu^entory Pimers see Colonial Office 
List. The best library for reference on South Afrit;an literature 
is that of the Royal Colonial Institute. (a. V, H.) 

South Amboyp a borough and 8ea]x)rt of Middle- 
sex county. New Jersey, U.S.A. It is situated in 
40* 29' N., 74* 17' W., at the head of llaritan Bay, in 
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the eastern part of the state. Its site is hilly and its plan 
regular. It is on the Central of New Jersey, the Penn- 
sylvania, and the Raritan River railways. It is an im- 
portant point for coal shipments, and contains asphalt 
works, potteries, and other manufactures. Population 
(1880), 3648 j (1900), 6349, of whom 1700 were foreign- 
born. 

SOUth&fllptOlli a seaport and municipal county, 
(1888), and parliamentary borough of Hampshire, England, 
a county in itself, at the head of Southampton Water, 79 
miles by rail south-west by west of London, on the 
main line of- the London and South-Western Railway. 
The Itchen, bounding the town on the east, is crossed by 
the Northam (1889), a free, and a steam floating bridge. 
The town now consists of 1 3 wards under a mayor, sheriff, 
senior and junior bailiffs, 13 aldermen, and 39 councillors. 
There are 19 churches and many chapels of various 
denominations ; 1 9 board and 1 4 National schools. Modern 
erections include the public library, baths, and the royal 
pier, reconstructed in 1892. In 1891, 539 persons were 
engaged in the making of machinery, and 381 in iron and 
steel manufactures. There are 1 daily, 1 bi-weekly, and 4 
weekly newspapers. Since 1892 the docks have been the 
property of tlie London and South-Western Railway 
Company. They accommodate vessejs of over 13,000 
tons burden, and measure*, about 250 acres, comprising 
extensive quays both in the Test and Itchen rivers with 
28 feet of water at low water of ordinary spring tides, 
and 15,000 lineal feet of accommodation ; the Empress 
dock, 184 acres, with a depth of 26 feet at low water 
spring tide; the outer dock, IG acres, with 18 feet at 
low water siiring tide; and the inner dock, 10 acres. 
There are also two coal barge docks capable of floating 
10,000 tons of coal at one time. In all the docks con- 
tain about 3 miles of railway line. The five dry docks 
liave from 29 feet to 1 2 feet depth of water over blocks at 
neaps. The Prince of Wales, or No. 5 dry dock, oi)ened 
in 1895, is the largest single dock in the world; it is 750 
feet long by 874 feet wide at sill, and 112 feet at cope 
level. In 1888 the registered shipping was 322 vessels 
of 69,431 tons; in 1898, 337 of 123,406 tons. In 1888, 
9690 vessels of 1,651,472 tons entered; 9478 of 1,593,780 
tons cleared. In 1898, 12,347 vessels of 2,704,390 tons 
entered; 11,994 of 2,591,441 tons cleared. The value of 
the imports in 1898 amounted to J&12,303,103, against 
j£7, 182,734 in 1888. The exports in 1898 were valued 
at £8,610,265, against £7,407,063 in 1888. The total 
tonnage of thii entrances in 1899 was 4,257,085, of the 
clearances, 4,220,847. Including coin and bullion, imports 
were valued at £34,105,645, exports at £19,027,624. 
Population of municipal and county borough (1881), 
60,051 ; (1891), 65,325. In 1895 it was extended to 
include, among other districts, Shirley and Freeman tie, 
an urban district with a population in 1891 of 15,898. 
Extended area, 5295 acres. Population (1891), 82,126; 
(1901), 104,911. Area of parliamentary borough, 7774 
acres. Population (1891), 93,589; (1901), 120,302. 

South Australia.— (For geographical and geo- 
logical features, see Australia.) Each state of Australasia 
has de|xmdod very largely for its prosperity uj^n the 
production and export of one or two staple products. 
What wool has been to New South Wales and gold is 
to West Australia, wheat has been to South Australia. 
In 1885 the colony saw the end of a series of seasons 
eminently favourable to the growth of grain and the pro- 
duction of wool, and to the pastoral industry gener^ly. 
In the decade 1886 to 1895 there were only two good 
seasons, and the condition of the state would have been 
seriously affected were it not for the fortunate mineral 


discoveries made in Barrier District of New South Wales, 
the trade of which is commanded by' Adelaide. 'Plif poi)u- 
lation in 1860 was 124,112, ahli the i>roviuci5 was third 
in im]^)ortancc amongst the, states forming tlu^ AuKstrahisian 
group. In 1870 the iK)pulation stood at 183,797, and in 
1880 at 267,573; in 1890 4 was 319,414, and at the 
census of 1901, 362,604. These figures are inclusive of 
the iK)pulation of the Northern Territory, the pr<^viiice of 
tSouth Australia properly so-called containing 358,508 
jKiople and tlie Northern Territory 4096, the respective 
density of the tw^o divisions toeing one |)orson jxt square 
mile and one ]Hn* 128 square miles. Tht^ number of 
males in 1901 was 184,422 and the females 178,182. 
The births during 1900 numbered 9177 and tlic deaths 
3837, representing 25*59 and 10*70 j»er thousand of 
lK)pulation respectively. I'he birth-rate has declined very 
greatly, and births were less numerous in 1900 than in 
1880, notw*ithstanding an increase of about 30 jm*!* c^eiit. 
in the population. 

Dividing the years from 1861 to 1900 into livc*-y«‘!irly groupis, 
the following were llic average birth-rates ; — 


Period. 

liirt-hs per 
1000 of 
Poimlation. 

I’erifHi. ! 

Jlirllih per 

KHH) of 
I'opnlalion. 

1861-65. 

44*14 

1881-85. 

38*r,2 

1866-70. 

40*60 

1886-90 . . . 1 

34*48 

1871-75. 

37*24 

1891-95. . . ! 

31 *24 

1876-80. . . 1 

38*28 

1896-1900 . 

26*59 

1 






Illegitimate births are less frequent in Soutli Australia tliiin else- 
where ill Australia ; hi the live years 1896-1900 tlie [iroiiorfion of 
illegitimate to total births was y*76 per cent. 

The death-rate has always h<*en remarkably liglit, not having 
exceeded 13 per 1000 in any year since 1886. TJic averages for 
each quinquennial ])criod from 1861 were as follows 


Pcrioil. 

I>eaths per 
1000 of 

1 Period. 

per 

pltMl of 


I*o)iuIatiori. 


ropiiiiitioii. 

1861-0.5. 

15*70 

! 1881-85. 

14*71 

1866-70. 

15*01 

i 1886-90 . 

12*55 

1871-75. 

15*83 

1891-95. 

! 12*08 

1876-80. 

14*90 

I 1896-1900 . 

! 11*93 


The excess of births over deaths in 1900 was 14*89 ]>er 1000, which 
is in excess of the English experience. In tlie lol lowing quin- 
quennial jieriods the excess was, 1881-85, 23*81 ; 1880-90, 21 *93 ; 
1891-95, 19*16 ; and 1896-1900, 14*66 pier 1000 iiihahilaiits. This 
remarkable reduction means a very serious cheek to the jnogress 
of the country, especially as there is very little inmiigratiou. 
The number of marriages celebrated during 1900 was 2313; this 
repirosents a marriage-rate of 6*45 and tJie iiuinber «>l persons 
married 12*9 p>er 1000. The number uf ilivorees ainl judicial 
se|)arations does not exceed seven a year, ai.d sine*- 1891 tlieir 
number compiured witli tlie marriages in the same ]>eri<Ml Ims been 
as 1 to 300. 

The i>eoi)le ore mainly of British race ; out of 320,000 ]»ersoii8 
•whose oirtiijdacc was ascertained at tlie census of 1891, just over 
300,000 w^cre of Britisli or Australian jmrentage, 11,653 were born 
on the continent of Eurojio — of whom 8553 were tiennans and 
1157 Scandinavians — and 4000 were (3iiiiose. The total foreign- 
bom element of tho ]>o]>ulatioii nuinhered only 4*9 j»er cent. The 
jiopulntioii increased 16 percent, between the census ot 1891 and 
the close of 1899 ; allowing for this increase and othiptiiig tli" jjro- 
jiortion ascertained in 1891, there would be in 1899, 147,190 }»er- 
sons in the ^iroviuce following gainful pursuits, naiiu ly, 1 H»,300 
males and 28,100 females; tJic same numbers are g(»t by inde- 
pendent estimates. Agriculture, the main industry, ]>rovided 
empdoynicut for 33,430 picrsons, of whom 32,480 were m:ile,s ami 
1030 females. Pastoral pursuits and dairying eiiipl<>ye<l 4640 
males and 1540 females, total 6180; and niimiig <fm]»loyed 5890. 
The industrial class may be divided into (a) persnns engaged in 
manufacturing industries, 16,200 males and 6100 leinules ; (&) 
persons engaged in the construction of buildings, i ail ways, nittds, 
ic., numbering 7900 ; and (e) px-rsons engaged in otlier iii<lusirial 
piursuits, 12,900 ; these are cliiefly jiersons whoso f'eiisiis ileserip- 
tion » merely “labourer.” The oouimercial class, including 
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traders of all kinds as well as personti, engaged in finance, numbered 
18,900, namely, 16,700 males and 8200 females; while the num- 
bers of persons engaged in transport^ sea and land and in effec^ 
ing communications was 11,800. The professional class comprised 
5200 males and 8000 females, or a total of 8200; while the domestic 
class— comprising persons engaged in providing board and lodging, 
hotel and restaurant keei>er8, as .well as servants— numbered 16,520, 
namely, 3550 males and 12,970 females. The foregoing classes 
show the distribution of employment amongst the 147,400 bread- 
winners ; the /remainder of the population, comprising, in 1899, 
223,300 persons (75,260 males and 148,040 females), were de- 
pendent on tlie breadwinners, except a small number (1700) who 
arc wliat is usually termed of independent means. South Australia 
does not possess any towns of importance besides the metro- 
polis. 

Adelaide was the first Australian city to acquire the right of 
self-govcniment, and on the 3l8t October 1840 the first municipal 
elections in Australia were held in that city. The area 
Local South Australia now under local government eni- 
ornment. 42,498 square miles, the local authorities being 

(;allcd corporations and district councils, according as they contrm 
urban or rural areas. Although a largo part of the state, properly 
8o.(3alled (337,677 square miles), as well as the whole of the 
Korthern Territory, are without local government, the incorporated 
area includes all those parts of which the development warrants 
the right of local government being conferred u^ion them. Local 
rates are assessed upon the assumed annual value of the properties 
liable to be rated, and tlio amount of such assessed annual value 
was, iu 1900, £2,576,729, and the capital value about 40 millions. 
The exXHindituro was £346,081, of which £190,124 was spent on 
works. TIu 5 revenue of the various local bodies was £348,768, of 
which £233,695 was obtained from rates and £116,073 from Goveni- 
nicnt endowment. The total debt of the local bodies at that date 
was £78,400. 

The South Australian system of popular education in its present 
form dates from 1878. It is compulsory, secular, and free. The 
compulsory ages are over seven and under thirteen 
years, but children wlio liave attained a certain stand- 
flitare- education are exempt from compulsory attend - 

//g on. Eeligioua instmction is not allowed to bo given 

in state schools except out of ordinary school hours. Secondary 
instruction Is in the hands of jirivate and denominational establish- 
ments, an(l the University of Adelaide is well endowed and efficient. 
The state maintained, in 1900, 690 schools, with a gross enrolment 
of 62,439 pu])ils, and the average attendance was about 43,100. 
The sum expended in 1900 on public instiuctiou was £165,706, 
and of this amount £152,239 was on account of primary instruc- 
tion. Although education is free, the instruction department has 
a small revenue ; this in 1900 amounted to £11,612, of which 
£61 13 was derived from rents, £3834 from sale of books and school 
material, and £1565 from fees; the greater ))ortion of the fees 
comes from the advanced sehoffi for girls, which acnounted for 
£1209, the remainder being paid by ]mpils attending classes in 
agriculture held in llie public schools. The average cost of primary 
instruction to the state, including cost of school premises and 
niaint«5nanec, is about £8 78. 4d. ))er swdiolar in average attendance. 
Th<j revenue of the Adelaide University in 1900 was £19,023, of 
M-hich £6556 was obtained from the Government, £7237 from fees, 
and £5230 from other sources. The number of students attending 
lectures during the same jrear was 466, of whom 238 had matri- 
culated. Tcelini(;al odiicatioA ^ well advanced ; the School of 
Design in Adelaide had 504 students on the roll, and there were 
branch schools at Port Adelaide and Gawler. The Sidiool of Minos 
and Industries, founded in 1899, had in 1900 an onrohnent of 1608 
stndeiits. Private schools numbered 290, with 860 teachers and 
12,322 scholars; the average attendance was about 11,300. Of 
the teachers, 669 were engaged in general instruction, while 191 
were s]H>oiany engaged iu particular aubjocts. In state and private 
s(‘.hools there were 74,761 scholars at all schools and about 54,400 
iu daily attendance. Tliere were in 1900, 169 public libraries, 
with 333,000 volumes. 

Tlie })eculiarity of religion is the strength of the non-Episcopal 
Churches. Tlie Church of England, which includes over 40 per 
ceqt. of the j^opulatiou of the other Australian states, claims only 
27 per cent, in South Austealia ; and the Roman Catholic Church, 
whose adherents numbe^ 22f)or cent, in the other colonies, numbers 
about 14 |wr cent, in Soutli Australia. Tlie Presbyterian Churches 
have also loss supporters, for only 5*6 ner cent, of the population 
belong to such Churches, compared with 13 pr cent, in the otlier 
colonics. To the Wesleyan Cnurches 19 per cent, of the popula- 
tion lielong, to the Congregational Churchos 8*7 per cent., Bap- 
tists 5*5 jMr cent., Lutherans 7*5 per cent., and other Protest- 
ants about 8 per cent. 

For the year ending June 1901 the state had a public revenue 
of £2,998,231, which is equal to £8 Ss. lid. per inhabitant. 
This amount includes revenue received by the Commonwealth 
Government on behalf of the State. The principal sources of public 


revenue were: import and excise duties, £687,146 ; land, income, 
and other taxes, £283,321 ; railways, £1,254,598 ; posts and 
telegraphs, £274,716 ; public lands, £162,846 ; and _ 
other revenue, £886,104. In 1871 the revenue of 
the province was £778,000, or £4 4s. 8d. per inhabitant ; from 
that year it rose rapidly iintil in 1881 it stood at £2,172,000, or 
£7 168. lOd. per head ; m 1891 it was £2,732,000, or £8 lls. Id. 
per head. The expenditure for the year ended 80th June 1901 was 
as follows : railway working expenses, £747,557 ; posts and tele- 
graphs, £222,995 ; public instruction, £166,387 ; interest and 
charges of ^blic debt, £1,089,106 ; and other services, £952,866. 
The debt (marges amount to £2 17s. lid. per head and absorb 
84*6 per cent, of the total revenue of the state. Against thia 
must be placed the net return from services upon whicn the loan 
moneys were expended ; this amounts to about £634,827, so that 
the real burden of the province’s debt is reduced to £404,779 per 
annum. On 80th June 1901 the public debt of the state st^d 
at £26,423,805, which is equal to £73 2 b. 6d. per head, and tho 
purposes for which the debt was incurred were : railway construc- 
tion and equipment, £13,332,206 ; water supply and sewerage, 
£4,839,140; telegraphs and telephones, £979,768; and other 
works and services not producing direct revenue, £6,077,613. The 
debt has tended upwards from the time the state first commenced 
borrowing, but the largest oommitmonts were between 1878 and 
1889, during which period the debt was increased by £16,000,000, 
and rose from £21 to £66 per head. The amount of the clebt in 
ten-yearly periods commencing with 1861 was : — 


Year. 

Total Debt. 

Debt per Head. 

1861 .... 

L 

866,600 

£ 8. d. 

6 16 8 

1871 .... 

2,167,700 

n 13 7 

1881 .... 

11,196,800 

20,347,125 

39 2 1 

1891 .... 

62 9 2 

1901 .... 

26,423,805 

73 2 6 


South Australia has a large public estate : the area alienated or 
ill process of alienation was 144 million aijres out of a total of 
678 million acres, and under lease 266 million acres. 

South Australia, on 31st December 1900, had a small defence 
force of 8021 men, com) (rising 2977 partially-paid troo)>s aii(l a 

r id stair of 44 ; but in addition to the land force there 
a corps of 207 men capable of being cm jdoyed on local ^ 
war vessels or as a light artillery land force. The province main- 
tains a twin-screw cruiser of 920 tons, whoso armament comprises 
one 8-inc;h 12-ton B.L., five 6-inch 4-ton B.L., four 3-pr. Q.F., 
and five Gatling machine guns, and an auxiliary gun vessel carrying- 
two 6-inch 5-toii B.L. guns. The expenditure of the province on 
defence in 1900 w^as £43,649 ; but this sum incluaes £10,355 
contributed towards the cost of maintaining the auxiliary squadron 
attached to the Imperial fleet in Australian waters. About a. 
quarter of a million has been expended u))on permanent fortifica- 
tions and charged to the general loans ac(;ouni. 

The minerals mined are cop))er, silver, and gold ; and of these, 
onlv copper is found in largo quantities in the province projier, the 
bulic of the gold being won in the Northern Territory. p , 

The great copper mines at Moonta and Wallaroo are 
still worked, but the production has greatly fallen olf. ^ 

In 1900 the value of coiq»cr raised in the province was £386,015, 
and the gross production to the end of that year amounted to> 
£22, 821, 969. Gold to the value of £82, 1 88 was won iu 1 900, chiefly 
obtained from the Northern Territory, The value of minerals 
other than gold and cojtper w*on during 1900 was £46,926. In 
1871 the mineral production of the colony was valued at £725,000, 
iu 1881 at £421,000, and in 1891 at £366,000, and in 1900 the 
value was £516, 128. 

The chief industry is distinctly wheat-growdng, and out of 
2,369,680 acres under crop in 1901, 1,913,247 acres >vere under 
wheat for grain and 341,330 wheat for hay. In some parts of 
South Australia very fine yields are obtained ; but taking it as a. 
whole, the yield of the province is very light. During the ten 
vears 1891-1900 the retiini per acre varied from a minimum of l*r 
bushels in 1897 to a maximum of 6*1 bushels in 1893. South 
Australian wheat is of excellent qualitv and strength, and well 
kncjwn in Eurojiean markets, to which tne province has sent wheat 
since 1850. There has been little expansion of wheat cultivation 
since 1880 ; nor, indeed, has there been any material expansion 
iu the tot^ area under crop. Up to the year mentioned, every 
season showed an additioxiai area devoted to cultivation ; but 
repeated failure of crops, due to want of seasonable rain, have 
disheartened farmers, an(l much land that was formerly cultivated 
now lies fallow. The following is a statement of the area of wheat 
harvested for graiq at specified intervals from 1861 * 
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Yew. 

1 Acreage under 

1 wneat. 

1 

rroduotion. 

Average Yield 
per Acre. 



Acres. 

Buahela. 

Bnahels. 

1861 


. ; 810,686 

63,410,766 

11*0 

1871 


. ' 692,608 

8,967,079 

5*7 

1881 


. , 1,768,781 

8,087,032 

4*6 

1891 . 


. ! 1,662,428 

6,436,488 

5*6 

1899 


. j 1,778,770 

8,778,900 

4*9 

1900 


. 1 1,821,187 

8,468,185 

4*6 

1901 


. ! 1,918,247 

11,253,148 

5*9 


The totid area jmder crop during the same period was: 1861, 
400,717 acres; 1871, 887,780 acres; 1881, 2,156,407 acres ; 1891, 
1,927,689 acres ; and 1901, 2,869,680 acres. In 1901 the princi|)al 
orops grown, with their acroaj^, were : wheat 1,918,247 acres, oats 
27,988 acres, other grain crops 15,852 acres, hay 341,330 acres, 
potatoes 6628 acres, vinos 20,158 acres, other crops 44,977 
acres. In viticulture the province has made considerable progress, 
and many Germans are employed in the industry. The pro- 
duction of wine for the year 1900 amounted to 1,888,847 gallons, 
while 2607 cwt. of currants and 8151 cwt. of raisins were also made. 
The wine made is of excellent quality, and about 400,000 gallons 
are exported annually to London. 

The production of wool has been one of the chief industries since 
the foundation of the state, but of late years it lias been much 
affected by droughts and low prices, so that the oxjjort of locally 
grown wool in 1901 was considerably less in quantity than in 1880, 
and little more than half as valuable. In 1861 tb a colony carried 

8.0. 88.000 sheen ; in 1871, 4,412,000 ; in 1881, 6,8il,000 ; in 1891, 
7, 745,000 ; ana in 1900, 5,288,247. The quantity of wool expoited 
in the year last named was equal to 83,277,660 lb weighed in the 
grease. There was also expoited about 9,592,000 Hi of wool grown 
in New South Wales. As a cattle-breeding country South Australia 
docs not take a prominent place beside the three eastern states 
of Australia. The province jiropcr depastured in 1900 only 214,761 
cattle, and the Northern Territory about 257,667 — in all, 472,428 ; 
in 1691 the numlier was 677,000, and in 1881, 815,000. It was 
between 1881 and 1891 that the Northern Tenitory was stocked. 
The horses in South Australia number about 179,400, and there 
has lieon no great increase, for the number in 1881 was 159,678. 

Although there are some 30,000 ))ersons engaged in one form 
or other of manufacturing, only 17,659 are accounted for in the 
.annual statistics of the state ; these hands are employed in 1086 
ostablislimonts. The hoi'sc-power employed in the manufactories 
•of the province was 10,794, and in 1900 the value of the plant was 
•estimated at £1,810,000. 

The tonnage of shipping entering the ports in 1900 was 
1,851,803, which is equal to hvo tons |jcr inhabitant, a very 
C mm ram co^**idcrable ratio compared with most countries ; but 

4.. 0 •^'tliis tonnage is quite beyond the requirements of the 
province, whoso trade rc^)re8ents only about 750,000 tons per 
aniniin, and is due to the fact that Adelaide is a place of call for 
all the great lines of steamships trading between Euroi^e and 
Australia ; but wdion every allowance is mime, it w’ill be found that 
Adelaide is a great sliipping centre and the third port of Aus- 
tralasia. The tonnage entering at Adelaide during 1900 was 
1,385,442, and the value of imiiorts, £4,789,483, and of exi>ortB, 
£4,863,971. At Port Pirie the value of imports was £406,473, 
and of expoiis, £1,566,357 ; at Wallaroo the imports were £65,052 
and the exports £385,881 ; and at Port Augusta, £5661 and 
£146, 490 respectively. The ^wts command the greater part of the 
trade of the Broken Hill and truns- Darling districts of New South 
Wales, and this trade is very valuable both to the morcliants and 
the railways of the province. The trade at the periods sjiecified 
was : — 


Year. 

Imports. 

Exports. 

Total Trade. 

Exports 
of Domestic 
Produce. 

1861 . 
1871 • 
1881 • 
1891 . 

1899 . 

1900 . 

£ 

1,976,018 

2,158,022 

5,320,549 

10,051,123 

6,884,858 

8,131,782 

e, 

2,032,811 

8,682,897 

4,508,764 

10,642,416 

8,388,896 

8,122,100 

£ 

4,008,329 

5,740,419 

9,829,303 

20,693,539 

15,272,754 

16,253,882 

£ 

1,838,639 

3,289,861 

8,755,781 

4,810,512 

3,945,045 

3,770,988 


The great expansion following 1881 was due to the opening up of 
trade with the western districts of New South Wales. The ex- 
jiorts of domestic produce, the value of which w given in the last 
column, when compared with the other figures in the table, show 
how greatiy the province depends upon its re-exjx)rt trade. The 
chief items of trade are bread-stuffs, wool, and minerals ; the export 


of bread-stuffs is very variable, depending so largely upon the min- 
fall, which in South Australia it extremely uncertain. In 1884 the 
value of wheat and flour exjxirted was £2,491,896, falling to 
£638,426 in 1886, and rising again to £2,197,735 in 1888. Since 
the year last named there have been great fluctuations: in 1898 
the export fell to £261,898. and in*1899 it was £785,341, while 
in 1 900 it was £837, 642. The value of locally grown wool exi>orted 
during the twenty-five years ending with 1900 variixl between 
£960,000 and £2,000,000 ; the value in 1900 was £1.003,391. The 
value of minerals exjiorted during 1899 amounted to £422,000, 
and in 1900 to £386,000. 

fi>*t railway was oiioned in 1866, and connected Adelaide 
mth its port, and the following year saw a lino constructed to 
Gawler, 25 miles from Adelaide. The inability cf the .. 
Government to borrow money at reasouablo rates greatly 
retarded the construction of railways in the province, and in 1875 
there were still less than 200 miles of lino : in the next ten y**ar8 
800 miles were ojicnefl for traffic, and in 1901 there were 1736 
miles in the province itself and 166 miles in the Northern Terri- 
tory. There were, in addition, some 14 miles of privately owned 
lme& The csost of constructing and equipping the state linos 
stood at £14,320,775 by the middle of the year 1901, and the net 
earnings £496,142 ; this represents nearly 3*5 per cent, on the 
capital invested. The actual interest jiaia by the state upon its 
outstanding loans was in the same year nearly 3*8 ]>er cent.; there 
was therefore a loss of 0*3 jK*r cent, upon the working of the 
lines ; but the state claims that the indirect Ix'nciiis of railway 
construction far more than conqiensato for the direct loss. The 
gross earnings for the year ended 30th June 1901 were £1,2.50,401, 
and the working cxpeiisiw £754,319 ; the fonner represents .5s. s-3d. 
and the latter 3s. 5*2d. j»cr train mih<. In 1900 tin* iiuinhcr of 
juissengers carried was 8,498,000 and the goods tonnage 1,628,000. 
South Australia has two gauges, namely, 508 miles of .5 het 
3 inches and 1393 miles of 3 ft>et 6 inches line. The line .joining 
Adelaide with the Victorian boixlcr, as well as several of the trunk 
lines, are on the wider gauge. 

In 1900 there Were 69^9 jwst offices, of which 285 w'erc also tele- 
graph stations. The business transacted was: letters and post- 
cards transmitted 20,387,301, news]Mi|iers 9,950,351, « 

packets 1,386,624, ami telegrams 1,207,288. The total 
revenue from these services for the year 1900-1901 
was £181,350, and the ext^enditare £148,277 ; in these ^ ^ 
sums are included the tele)>hono revenue and cxjM'nditurc, the 
former amounting to about £16,000. These sums arc exclusive 
of I’cveiiue received by the Coinmotnvcalth Government. Tlie use 
of telephones in Adelaide is rapidly extending; in 1900 there 
were 8 exchanges ami 1658 telephones. There w«‘re 5742 miles 
of telegraph line in o|)cration in 1900, and the state owns the 
priuci}>al overland line by w'hich communication w'itii KiirotM* and 
tlie East is maintained. 

The assets of all the banks of issue trading in South Australia on 
30ib June 1901 amouiiiod to £6,567,776, and tlie liabilities to 
£6,747,644 ; these latter comprised deposits at, eall „ -i/-- 
£2,608,269, deposits at interest £3,662,127, making a * 
total of £6,270,396 ; notes and bills in circulation £421,487 ; ami 
other liabilities £52,761. Amongst the as.scts were eoin ami 
bullion, £1 ,657, 972. The South Australian people arc vciy thrifty, 
and thirty-onc in every hundred have accounts witli the savings 
banks. On 30th June 1901 the deposits niiinheml 111,537, ami 
the amount to the credit of depositor £3, 782, .57.5, a .sum cipial to 
£33 18 h. 3(1. per dc)>(>.sitor. Taking dejmsits in Itanks of issue 
and in savings banks together, the total was £10,052,951, which 
is equal to £27 14s. 6d. per inhabitant. The figures for lf»00- 
1901 show an increase on the total amount of deptwits with banks 
o])erating in the state; in 1891 the total was £9, 092, .338, wliieli 
is £60,000 le.ss than the figures for 1900-1901. The figures of 
the people's banks are a better guiile to the jirogre.ss of savings 
tiian are the banks of issue, which have been aceu.stomed to solicit 
deposits in England and elsewhere. In 1871 the savings banks held 
£517,000 on deposit; in 1881, £1,288,450; in 1891, £2,217,419; 
and on 30ih June 1901, £3,782,575. 

Autiiouitiks.— K. G. Blackmore. 7'/ie Law qf the. Cimditu- 
tion of l^outh Australia, Adelaide, 1894. — ^H. Y. L. liuowN. A 
iteewrd of the Mines of South Austrafia, Adelaide, 1890.— John 
Ednik Bkown. a Practical Treatise tm Tree Culture in South 
Australia, Adelaide, 1881.— J. F. Coniorave. SoiUh A us- 
tralia: A Sketch of its History and Jtesourees, A Handbook com- 
piled for the Colonial and Indian KxhihUion in Loudov, ISSd, 
Adelaide, 1886.— B. T. Finnish. The. Ctmstilnthmal History of 
South Australia {18HG-1857), London, 1886.— K. (loiKiEii. The 
Founding of South Australia, Edited by E. Hodder. Ijondon, 
1898. — William llAKfUS. South Australia: Jh Historf/, Jk- 
sonreeSf Productions^ aud Statistics. London, 1876 . — Ei>W'IN 
Hoddkr. The History of South Australia, With maps, 2 vols. 
8vo. London, 189.3.— S. Newlanh. The Far North Country, 
Adelaide, 1887.— W. L. Kee.h. Sir George Grey, K,C,B. : His 
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Life and Times* 2nd edit, 2 vols. 8vo. London, 1892. — Royal 
Society of South Australia. Proceedings* — Riohabd ScHOMBunaK. 
The iHora of South AnstroUia. Adelaide, 1876. — B. Spekceb and 
F. J. Gillen. The Native Tribes of Ce^UrcU Australia, London, 
1899,— Rov. J. E. Tenison- Woods. Geological Observations in 
South Australia. London, 1862.— Sir Robebt R. Toriiens. The 
South Australian System of Conveyaneittg by Megistratixm of Title. 
Adelaide, 1862.— J. D. Woods. The J^raeinee of South Aus- 
tralia, with a Sketch of the Northern Territory by H, I), Wilson. 
Adelaide, 1894 (T. A. C.) 

Recent History. 

"Dio political and social developments in South Australia 
have Ihjcii in harmony with the far-sightod Liberalism 
which attended the infancy of the state. On the 
^dtjeat attainment of autonomy Governor MacDonnell, 
moata^" in closing the last session of the then partially 
nominated legislature, made use of the following 
words : — “ I confidently expect that tlie extended political 
power entrusted to the people of this country, and the 
universal suffrage conceded by the new constitution, will 
prove in reality a safe and conservative measure; and 
whilst conferring the utmost possible power of self-govem- 
inont, will render stronger and more enduring than ever 
the cherished ties of affection and loyalty which link 
this province to the throne of our respected and beloved 
Sovereign.” Judged from every standpoint, this prediction 
api)ears to have lK>en ainpl}" verified : South Australia 
desi^rvedly enjoys the reputation of being one of the most 
progressive* and at the same time one of the most steible of 
existing communities. From its origin lis the venture of 
private? enterprise, the state has passed through orderly 
stages of evolution up to the zenith of democratic government. 
Such alterations as have been made in the constitution 
liav(! lx*(;n in the direction of a still further enlargement of 
the franchise ; for it is recognized that, in a young country of 
nncxi>l<.»red capa<nty and unfathomed resources, the ever-vary- 
ing ]»ublic problems are most likely to reach a satisfiictory 
soluti<»n when, by means of a wide enfranchisement, the ac- 
tivity and intelligence of the whole community are brought 
tf» bear upon each (|ucstion. Payment of members proved 
to lx* the corollary of manhood suffrage. It was hold that 
ail unrestricted right of selection \ras unavailing if the area 
of seli'ction was limited to the few who had been sjiecially 
favf)unxl by fortune. In 1887 a teni]K)rary Act was passed 
for the payment of X200 a year to each member of both 
Houses, and in 1890 the law was made jiermanent. Thus 
was rendonjd possible the direct representation of all cla.sses. 
Soon afterwards the parliamentaiy labour jiarty came into 
existence; this forms a considerable proportion of the 
memlicrship of both Houses, and includes in its ranks men of 
the liighest intelligence, industry, and eloquence. In 1894 
the principle of “ one man one vote ” was extended to that 
of “ one a<lult one vote ”by the inclusion of women as voters 
on terms of absolute equality with men. There is no bar 
to the election of women to Parliament whenever the 
electors think fit to be so represented. The delegates to the 
Federal Convention and to the Commonwealth Parliament 
were in South Australia elected by the combined vote of 
men and women. Klections were fonnerly held in suc- 
6essivo batches, but since 1893 they have taken jJaco 
simuitaneously in all the districts. Electoral expenses are 
rigidly limited, lioth as to objects and amount, and a declara- 
tion of money thus ex^xinded has to be filed by every 
candidate. Experience has demonstrated that, owing to the 
intrusion of the jiersonal element, general elections have 
often failed to afford conclusive evidence of the state of 
the popular will. Attention has therefore been directed 
towards the referendum as a means of obtaining an 
unquestionable verdict on imjjortant public iasucs. Al- 
though no general statute liad been formulated on the 
subject up to 1902, custom has definitely established the 


practice. In 1896, at the general elections, the following 
questions were submitted to the electors : — “ Do you favour 
(1) the continuance of the present system of education in 
the state schools? (2) the introduction of scriptural in- 
struction in the state schools during school hours ? (3) the 
pa 3 rment of a capitation grant to denominational schools 
for secular results?” Ah overwhelming majority pro- 
nounced in favour of (1 ) and against (2) and (3). Again, in 
1899, a direct vote was similarly taken on tlie question of 
household franchise for the Legislative Council. Undoubt- 
edly the practical application of the referendum in South 
Australia facilitated the adoption of this principle in the 
ratification and in the method of amendment of the 
Commonwealth Constitution. The right of the Second 
Chamber to suggest amendments to Bills which it lias not 
power to amend was borrowed by the Commonwealth from 
the Constitution of South Australia, as also was the idea of 
a simultaneous dissolution of both Houses as a means 
of overcoming possible deadlocks between the Chambers. 
As one among many improvements in parliamentary 
procedure may be mentioned the practice of jiermitting 
Bills lapsed owing to prorogation to be replaced on the 
notice pajior in the ensuing session by motion without 
debate. 

The facile but unsound method of meeting a large proportion of 
the ciurrent exixjndituro out of tlie proceeds of land sales has long 
oeasiid to exist in South Australia. In 1884 a land and 
income taxation Act wa.«t passed, and in 1894 these taxes 
were made progressive. The land tax is ^d. in the £ on unitnpi'ovcd 
land values without exemption, with an addititm of another ^d. in 
the £ on land values owned by any individual in excess of £5000. 
An increase of 20 per cent, on the tax is levied on land hold hy 
ahsenteos. There is an exemption of £200 on all incomes. The 
rate on the taxable income derived from i>orsonal exertion is 4jd. 
in the £ up to £800, and 6d. in the £ for every pound of inroine 
in excess of that amount. On imnimcs derived from property the 
rates are double, namely, 9d. and Is. respectively. The cloath 
duties are also graduated, and are payable not on the total estate 
bec^ueathed, but on the amount rei‘.eived by each beneficiary ; 
the rates range up to 10 (ler cent, on amounts of £200,000 ami 
upwards. Stamp duties were imposed in 1886. In 1901 South 
Australian securities were mado trustee stocks for British in- 
vestors, 

III 2 >artially seitled countries such as South Australia the 
Crown lands policy rivals finance in engrossing the attention of 
the legislature, but as time goes on tho relative importance of 
these subjects varies in inverse ratio. The earlier budgets, compared 
with those of later years, when the country hod become more fully 
developed, might bo said to resemble tlie finances of tho nursery, 
whereas the initial alienations of land, comprising tho most central 
and most valuable blocks, necessarily Bur|>assod later transactiona 
in significance. Many jihases of public oiiinion as to the ^ 
method of disposing of the Crown lands have been 
witnessed. A general review indicates clearly that the 
change has l>ecn uniformly in the direction of removing imjiedi- 
ments and increasing facilities for the settlement of the people 
either as freeholders or state tenants, on the land. Under the auction 
system the land was allotted to the highest bidder, with the result 
that tho jiayment of tho purchase-monoy frequently exhausted tho 
resources of tho settler, and subsequent relief had to be afforded 
W rolaxatim of the conditions oi the agreement to purchase^ 
Eventually land boards wore created to allot selections to appli- 
cants at low rates and deferred purchase. Perpetual leases are now 
taking the place of absolute alienation. The tenure is equally 
good for all jiuriKises of the bond fide settlor, and capital which 
would otherwise bo sunk in acquiring the freehold is set free for 
making improvements, purchasing machinery, and the manifold 
requirements of efficient husbandry. Small blocks of 20 acres, or 
not exceeding £100 of unimproved value, can bo obtained by 
working men in tho vicinity of to^vns, thus on tho one hand 
affording the necessaiy snimly of agricultural labour during tho 
busy seasons, and on the other hand providing a homestead whicli 
tho holder can with advantage cultivate at slack times when 
unemployed. Provision was mado, under the Closer Settlement 
Act of 1897, for tho repurchase of large estates for iqi^cultural 
imrposes ; these lands are leased to fanners at an average rent of 
about per cent, on the value. The industry of wheat-grow- 
ing has received an impetus through the system of drilling in a 
small quantity of jihosphatic manure with the teed. By this 
means exhausted lands have been restored almost to primitivo 
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fertility. Vine-growing has now become one of the staple industries, 
and, owing to stringent precautions, the state remains free from 
the scourge of phylloxera. The m-eat bulk of the unalienated 
Arrteut Australia is hold in huge areas by 

tSm mi tenants, known as squatters, under pastoral 

wmt 9 r leases* which now have a currency of 42 years, with 
security of tenure. In 1893, when the unemphiyed 
were very numerous, the Government established cto-operativo 
village settlements on tracts of land adjoining tlie river Murra 5 \ 
Seven of these are now in existence as irrigatif)n colonies. The 
water is raised from the river by rotary pumps, and distributed by 
means of channels, after the plan adopted at Benmark. By the 
application of water to the adjacent sun-stec])od soil, miles of 
worthless maUee scrub have been converted into vistas of vine- 
yards, orange groves, and orchards. The mramount iiii]:K)rtance of 
Avater supply and conservation has received ever-increasing recogni- 
tion. The Bootaloo reservoir has a capacity of 800,000,000 gallons, 
and from its 695 miles of trunk mains a district of over one million 
acres is reticulated. The supply of Adelaide and its vicinity has 
lioen reinforced by a reservoir at Happy Valley, having a contour 
of about miles at hi^h- water mark, and containing 2,950,000,000 
gallons. The reservoir was formed by the construction of an 
earthen embankment 2645 feet long and 72 feet high ; this is illlcd 
from the Onkaparinga river through half a mile of steel main 6 feet 
in diameter and 3} miles of tunnel. Works on a largo scale have 
also been constructed at Buiidaleer and Barossii. The custom for 
many years past has been to coTistrnct these and other groat public 
works departmental! V instead of by contract. Many artesian wells 
liave been sunk on the routes for travelling stock in the interior. 
The bores of some of these exceed 3000 feet in depth, and the 
supply varies from 200,000 to 1,000,000 gallons a day. Around 
some of these wells in the far north plantations of dale ])alms liavc 
yielded excellent results. 

South Australia was founded when tlie tide of tlie lamez faire 
riSgimo was running high, and a jiatriotic bias in the customs tariif 
was regarded as an uii warrantable restrietion ; ifc is therefore not 
surprising that free trade should at the outset have received 
many n<ihcronts. There were not wanting, however, some who 
saw clearly that a country almost entirely occupied in primary 
production would prove hut a barren field for the cultivation of the 
many-sided activity necessary to a complete national life. It w-as 
also maintained that if inducements Avorc given to uajiital to embark 
in home industries, a cheaiieiiing of the product, due to approxima- 
tion of supply and demand, Avoiild ensue. In accordance with these 
views, a protective tariif was adopted in 1885. Two years later the 
duties were increased and extciKied. Tlio establishment of manu- 
factures and new industries oinmod a career for youths of inventive 
and mechanical aptitude, and in several instaiiecs the predicted 
reduction in pri<?e of the protected article has been strikingly 
manifested. 

One of the most notable developments in public, ]»olicy consisted 
in the extension of the sphere of the state, so as to embrace 
_ ^ activities formerly considered to he solely within the 

jirovinco of private enterprise. Railways from the 
enteroHam Government undertakings, so also 

^ have been water-works of any degree of magnitude ; 
lolegrajihs and telephones, taken over by the (Joinmouwcaltli, have 
always been regarded as state monopolies. A public trustee under- 
takes, Avhen desired, the administration of estates. In 1895 a state 
bank was established to provide farmers with the necessary work- 
ing capital at loAvest current rates of intenjst. A state ])roduco 
depdt was also organized at the same time to assist farmers in 
placing their protiucc to the best advantage on the Avorld’s markets. 
Produce is received by the Deqiartment of Am-iculture, prepared for 
shipment, certified as to quality, and gradwl. Small jiarcels from 
a number of proilueers are grouW together in one consignment and 
shipped at the lowest rates. The Government of South Australia 
also undertakes, if so desired, to act as agent in London for the con- 
signor, and to arrange for the sale of his produce ; so that a fanner 
who has no representative at the j»ort of (icstinatioii, hut is desirous 
of ascertaining whether a profitable trade can be established in any 
class of produce, has only to send the goods to the dejwt, and await 
the arrival of a cheque when the aiwouiit sales conic to hand. An 
advance amounting to three-fifths of the, value of the jirodueo at 5 
per cent, is mode if desired. Wine 8hip])ed through the produce, 
depdt is analysed and examined in bulk by Government oxTierts, and 
if lonnd to bo both sound and pure, is sent to the bonded dojiut in 
London with a certificate to that effect : this is recorded on the 
label of the bottles in w’liich it is retailed, under the name of the 
“ Orion ” brand. Cyanide Avorks have hi*en erected in various 
centres for treating ore raised by miners A^orking in the neighbour- 
hood. State snieltors for copper ore haA'o been built at Port 
Augusta, but are not now in ^eration. There is a Factory Act 
permitting the establishment of wages hoards, and bIto legislation 
providing for a weekly half-holiday and the early closing of shops. 
A compidsoiy conciliation Act deals with the prevention and settle- 
ment of industrial disputes. The Bight Hon. C. C. Kingston was 


the pioneer in Australasia of legislation of this description. These 
inejisures Avere at first denoimcod by some as Socialistic, and 
were rcgardetl by many as an undue interference Avith private 
enterprise. Some of the state aids were, however, spcetiily re- 
cognized as afiordiiig additional incentives to industry, and by 
enabling producers and workers to obtain a better return for Ilnur 
labour, may fairly be held to have assisted rather than to liave 
retarded private enterprise. In 1893 a bonus on butter ex})orte(l 
to the world^s markets Avas suceessful in bringing into existence a 
fully equipped export trade. Public opinion in South Australia 
has little tolerance with laxity. Children are prevented from 
selling articles in the streets after 8 r.M., and are not allowed to 
fetch T>eer from public-houses. The age of consent has been raised 
to 17 years. Tlje notification by medical men of rases of pul- 
monary tuberculosis to the local authorities is oonipulsoiy. 

No pains have been spared to keep )mce with modem improve- 
ments in popular education as an indispensable feature in democracy. 
South Australia holds in reverent and loving memory the name 
of John Anderson Hartley, the originator of the state school system, 
Avho died in 1896, and to whose eharucter as a man and „ . 
genius as an organizer the schools of South Austral 
Avill remain as a perennial monument. School foes for chililren 
under tlie compulsory ago of 13 Avero abolished in 1S9J, and in 
1898 the older children Avero also admitted five. Students in 
training have now the advantage of a t\vo-ycars* (!ourso at the 
uiiiA'ersity. Twdinictal education has received much attention. A 
foundation Avas long ago laid in the in-imary scliools by the inehi- 
sion of drawing as a c.oin]>ulsory subject, and by athmling facilities 
for manual training. In 1889 the South Australian School ol* 
Mines and IndiistrieH was established, and niidcr the presidency of 
Sir Langdon Honython has proved a most A'aluahlc, institution. 
Other technical schools are in operation in indiistrinl and mining 
centres. A reserve of two acres is attached to all ucav (;ouiiti> 
schools, and systematic, lessons in practical agriciillnre arc given 
by many teachers. In tirder to encourage tr«!e.phinting, a yearly 
school holiday devoted to tliis piirposo, and known as Arbor Day, 
was established in 1886. With a similar object, the state has dis- 
tributed, free of charge, 5,000,000 forest trees to 21,000 jhtsoiis. 
0\»er 1,250,000 vines have also been given away. The hoys* field 
club, with the motto “The naturalist loves life,” has simse 1887, 
under the direction of Mr W. C. Grasby, been one of llm pioneers 
of nature-study. A state secondary school foi* girls lias been for 
many years self-supporting, and in 1897 secondary agricultural 
schools for hoys were organized in Adfdaide and oilier t‘eiitrcs. 
Half the school hotirs of each day are sjicnt in the class-rouin, the 
remainder being devoted to worksnoji, field, and laboratory practice. 
An agricultural college at Boseworthy, 25 miles north of Adelaide, 
imparts a hixh class theoretical and practical training in the 
A’^arious branches of agriculture, including viticulture and wine- 
making. The fee charged is £30 a year, including hoard and lodging. 
Information os to practical and scientific liushandry is disseininated 
among tlie farmers by means of an Agricultural Bureau, with 
numerous branches throughout the country. A journal is published 
conjointly by tlie departments of agriculture and industry, con- 
taining reports of the proceedings of the bureaus, and articles by 
Government exjierts, together Avilli industrial topics and mat tens of 
interest to artisans, and also iiarticidars furnished by the Labour 
Bureau as to prospects of employment in various distriols. 

South Australia played a conspicuous part in tlic attaiiinient of 
Australian Knleratioii. The populaily-dccted Convention which 
framed the Commonwealth Constitution A«*t, held in 
1897 its first session in Adelaide. The Bight lion. C. 

C. Kingston, then Premier of South Australia, after- 
Avards Minister for Ti'ade nnd Customs in the Commonwealth, was 
elected president of the Convention, Avhich 8uhHe<]uenlly met both 
in Sydney and Molbournc. South Australia was the lirst of the 
colonies to submit the Federal Bill to the rererendum, and to pass 
the address to the Sovereign prayin/j that Iiiiia‘rial assent might h<^ 
accoi^ed to the measure. Mr Kingston was one of the delegates 
Avho watched the iwissage of the Act through the British Parlia- 
ment, When the ConimoiiAvcalth I'arliament was constituted, and 
the Hon. Sir Richard Baker, K.C.M.G., presid^mt of the South 
Australian Legislative Council, and the Hon. Sir Frederiek Holder, 
K.O.M.G., leader of the South Australian House of Aasemhly, w«*ro 
respectively elected President and Sjieakcr of the Federal Senate 
and House of Representatives. South Australia was also the first 
Australian state to make the ncscossary wljiistments in the local 
legislature consequent on some of its most important functions being 
taken over by the Federal authority. The number of inenihers of the 
Legislative Council has l»ocn reduced from twenty-four to eighteen, 
and of the Assembly from fifty-four to forty-two, ami there are 
now four ministers in place of tiio ])reviou8 six. 

The existence of South Australia as acolony was cjotci ruinous witli 
the reign of Queen Victoria. The colony was established only a few 
months liefore the accession of that monarch, and South Australia 
ceased to be a colony by entering the Commonwealth as a state A^ ithia 
a fcAV days of the close of the Victorian Age. (.1. A. Co.) 
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South Beildli a city of Indiana, U.S.A., capital 
of St Joseph county. It is situated in 41" 39^ N. and 
86" 12' W., on St Joseph river, in the northern part of 
the state, at an altitude of 725 feet. It has five rail- 
ways, the Grand Trunk, the Illinois and Iowa (including 
the St Joseph, South Bend, and Southern), the Lake 
Shore and Michigan Southern, the Michigan Central, 
And the Vandalia. It is an active manufacturing place ; 
in 1900 there were 302 establishments, with a total 
capital of $18,156,638. They employed 8257 hands, 
And the product was valued at $14,236,331. The two 
principal articles of manufacture were agricultural imple- 
ments, with a value of $2,432,083, and carriages and 
waggons, value $3,494,052. The assessed valuation of 
real and personal property was, in 1899, $15,047,350, 
the net debt only $918,238, and the rate of taxation 
^$24.50 i)cr $1000. Population (1890), 21,819; (1900), 
35,999, of whom 8601 were foreign-born and 572 negroes. 
Of 10,402 males 21 years of age and over, 536 were 
illiterate (could not write). 

South Bothlohonii a borough of Northampton 
county, Pennsylvania, U.S.A. It is situated in 40* 37' N. 
And 75* 23' W., on the south bank of the river Lehigh, 
in the eastern part of the state. It is on three rail- 
ways, the Central of New Jersey, the Lehigh Valley, 
and the Philadelphia and Heading. The site of the 
borough is hilly; it has an excellent water-supply and 
sewerage. It is the seat of the famous iron-worl^ of the 
Bethlehem Iron Comj)any, with its furnaces, rolling mills, 
•ordnance shojxs, and armour-plate works. Besides these it 
has brass and zinc works and other manufactures. It is 
the scat of Lehigh University, a non-sectarian institution, 
oiKjncd in 1866, which had in 1899 a faculty of 42 
and was attended by 325 students. Population (1890), 
10,302; (1900), 13,241. 

8outhbridl|^ a town of Worcester county, 
Massachusetts, U.S.A. It is in the southern part of 
the state, bordering on Connecticut. The town has an 
area of 21 square miles, and contains a village bearing the 
same name, located on Quinebaug river and on a line of 
the New York, New Haven, and Hartford Railroad, at an 
altitude of 500 feet. It has a variety of manufactures. 
Population (1890), 7655; (1900), 10,025, of whom 3468 
were foreign-born. 

South CArolInttf one of the original thirteen 
states of the American Union, situated on the southern 
Atlantic coast between North Carolina and Georgia. It 
was founded under royal charters of Charles II. of 1663- 
1665. The state was peopled first by a colony from 
England by way of Barb^os, followed by others of Dutch 
from New York, Huguenots from France, Scots, Irish, 
and Scots-Irish, Germans, and Welsh. The colony was 
planted as an outpost to assert the right of Great Britain 
to disputed territory, and so was warred upon by Sjiain 
and France, and sufiered from Indian incursions instigated 
by those Powers. This circumstance, and her great dis- 
tance from the other colonies, led to the development of 
the peculiar characteristics for which the state has been 
noted. The great staples of rice and indigo, cultivated 
upon a rich virgin soil by negro slave labour, produced 
great wealth, in the enjoyment of which a closer inter- 
course with the mother country was maintained than that 
of other colonies: her youn^ men were sent to the uni- 
versities abroad for their education, and a highly-educated, 
•cultured, and refined society was thus formed. In conse- 
quence of the close ties to England, there was great opposi- 
tion in South Carolina to the American Bevolutioa Her 
people were divided upon the subject^ and yet it was 
upon her soil that the last three years of that struggle 


were waged, and in it she suffered more than any 
other state. Within her borders no fewer than 137 battles 
or affairs, great and small, were fought Much of the 
history of the United States turns upon that of this little 
state. She led in both the Nullification and Secession 
movements. Three times has the city of Charleston been 
besieged, t.e., by the Spaniards and French in 1706, 
by the British in 1780, and by the Union forces in 
1861-65. Her harbour is celebrated for the victory of 
Fort Moultrie over the British fleet and army in 1776; 
for the battle of Fort Sumter on the 12th-13th April 1861, 
which precipitated the war between the states; and for 
the defence of that fortress by the Confederate army 
during the years 1863-65. With a white population of 
but 291,300, and only 55,046 arms-bcaring men, in the 
first year of the war she put in the field 44,000 volun- 
teers, and during its existence 62,838 effective men, with 
an enrolment, including reserves, of 71,083, of whom 
22 per cent were killed in the field or died of disease 
or in prison. The state suffered so terribly after the war, 
under the iniquitous rule of the Reconstruction Govern- 
ment, as to bo known as ‘Hhe prostrate state.” Her 
recovery since has been wonderful. 

The population in 1880 was 095,577 ; in 1890, 
1,151,119, an increase of 155,572, or 15*6 jier cent; and in 1900, 
1,340,316, an increase of 189,167, ov 16*4 |)er cent. The total 
land surface of the state is approximately 30,170 square miles, 
and the average number of persons to the square mile has increased 
from 38*2 in 1890 to 44*4 m 1900. In 1900 there were 16 incor- 
porated towns and cities which had each a population of more 
than 2000 and less than 5000, 4 more than 5000 and less tlian 
10,000, and 4 more than 10,000, namely, Charleston (55,807), 
Columbia (21,108), Greenville (11,860), and S{Artanburg (11,395). 
The population of Charleston increased during the decade from 
1890 to 1900 only 1*6 per cent Of the population in 1900, 
664,895 were males and 675,421 females; 1,334,788 were native- 
born and 5528 foreign-bom ; 557,807 were whites, 782,321 negroes, 
67 Chinese, and 121 Indians. Of the white male }K>pulution of 
21 years or over, numbering 130,375, 15,866, or 12*2 per cent., 
were illiterate ; of the corresponding negro ix>pulation, iiuml>eriug 
152,860, 83,618, or 54*7 per cent, were illiterate. 

Finwiice . — When tlie first governor imder the Reconstruction 
Act was inaugurated in 1868, the actual debt of the stale was a 
little less than $5,800,000. In five years a legislature but few 
members of which were taxpayers, and those only to a nominal 
amount, had increased this to a sum estimated at $33,900,000. 
Fortunately for the taxpayers, these legislators were obliged them- 
selves to repudiate a large part of this indebtedness. In 1876 
the Democratic ])arty rose, under the lead of Wade Hampton, and 
overthrew the carpet-bag rule, as it w'as called. One of the first 
measures of the restored government was the appointment in 1877 
of a commission to invesugato tlie debt of the state. Under this 
commission the total valid indebtedness was fixed at $6,406,606, 
which was funded in 1894 in bonds bearing interest at the rate 
of 4i per cent 

Election LegUHaJlimi and the Negro Vole , — In oi*der to restrict 
the ignorant negro vote, under which it was impossible to main- 
tain a decent government, the General Assembly in 1882 instituted 
an electoral system which enforces an educational quadiiication 
by requiring the voter (who is secluded) to select his ti^et himself 
and deposit it in the appropriate box. The system has tiocome 
known as the “Eight-Box'* system, and has been imitated in 
other states. In 1895 a convention framed a new state consti- 
tution, differing from the old in many important particulars. 
The qualifications for suffrage were extended. From the adoption 
of the constitution in 1895 to Ist January 1898 it was made 
necessary for the voter to understand and explain any section 
in the constitution when read by the re^tration officer; but 
since that day |)crsons applying for re^tration are required 
(a) to read and write any section of the constitution sub- 
mitted to them, or (6) to show that they own property in 
the state assessed at $300 or moi*e, and have paid all taxes collect- 
able during the previous year. At the same time a system of 
registration, w*hich is j^uliar to South Carolina, was incorporated 
in the constitution, ^^istration is not, as elsewhere, repeated 
before each election, but is renewed only once in every ten years. 
Upon a dven day in every month, however, persons comins of 
age, or otherwise becoming entitled to vote, may have themsmves 
enrolled. When a voter enrolls, he is given a certificate, which 
he is i^uired to present when voting, for comparison with the 
entry in an official book. This system was adopted to meet 
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the difficulty of identifying the negro by the features of the face, 
whose surname adopted at random upon emancipation, is often 
repea^y changed, and whose nomadic habits since cmancimtioii 
permit no identification by residence. The system, of course 
applies to all electorSj white or black. ’ 

DiapcA%mry Li^jwir jSysfew.— During the existence of slavery 
the negroes wore little used to the intoxicating effect of liquor, 
but after their emancipation every croBS>road soon had its saloon 
or travelling liquor waggon, and in consequence their riotous 
conduct threatened the peace and safety of niral communities. 
This led to the ^hibition of the sale of liquor outside incov- 
I)orated towns, where the sale was under police regulation. Mcau- 
while a general prohibition amtatiou was carried on, which re- 
sulted^ m the adoption of local prohibition laws in many towns 
and cities, an«l^ finally in the present dis})ensary system. This 
system is based upon that of Gothenburg, though not identu^al 
with it By it the state becomes the solo dispnser, and under- 
takes to furnish to purchasers chemiiially pure liquors in packages 
of not less thiui one-half pint, secui*ely scaled, the package not 
to be oi)cned nor the liquor to bo drunk on tho promises of the 
disjienser. The profits are appropriated to state, county, and 
municipal purposes, that which goes to tho state l)eing dfevoted 
to education. To carry on the system a vast machinery of officers, 
state and county boards, and dispensers is jirovided, wiiich has 
opened the way to corruption and extravagance. Heretofore a 
large constabulary force has been employed, and the enforcement 
of tho system has caused bitterness, stnfo, and bloodshed. As a 
vendor of liquor the state l)ecomcs interested in the profits, and 
lias practically forced dispensaries upon localities in wiiich absolute 
prohibition previously obtained. The system is now as much 
opposed by xirohibitionists as by those who are against any inter- 
ference with tho business of liquor-selling beyond the necessary 
police regulation. It must Ix^ said, however, that tlu? rigid cii- 
forcomont of its prohibitory features lias so completely broken 
up tho city saloons and the cross-roads liquor dealers as to recon- 
cilu many citizens and planters who are ojijioscd to the system on 
general grounds. ^ Tho Constitutional Convention of 1896 incor- 
}X)ratod a prohibition of the saloon system into the constitution. 

Th^ Sujtreme Court , — The Constitutional Convention of 1896 
provided also that tho Supremo Court shall consist of four members 
instead of three, i./?., a chief justice and three associate justices, 
the concurrence of a majority of whom is necessary to reverse on 
appeal, thus giving weight to tho circuit decision appealed from, 
and securing a clear preponderance of legal opinion in tho decision 
of any question. It also extended the length of the terms of 
the justices of the Supremo Court to eight years, and so classified 
its members that tho term of one of tlicni expires every tw'o 
years. It gives to tho Supremo Court jiower to call in all tlie 
circuit judges of the state to sit in hme with them in certain 
cases. 

Divorce, —By virtue of an unwritten law of tho state, divorces 
have never been gi-antod, except during the Uc<!oii8triicti»»ii period. 
The Convention of 1896 ordained that “divonsc from tho bonds 
of matrimony shall not bo allowed in the stale.” 

Manuf act area , — In I860 South Carolina raised her largest 
crop of cotton up to that time— to wit, 350,000 bales of upland 
cotton. It was believed then that cotton could not be raised 
without slave labour. In 1898-99 the crop was 1,040,000 liale.s, 
of which 400,000 bales were s]mu in Soulli Carolina. In other 
words, the state spun more cotton of her own growtli than 
she had raised in the year 1860, and had still for exjwrt a crop 
26 per cent, larger than the wdiolo of that of 1860. One of the 
happiest results of this development is that the poor white — forced 
away from the farms by competition of negi’o cheap lalsuir — 
finds a haven in the cotton-mills village.**. A family tho limit 
of whose income was from $100 to $150 dollars a year gets at 
tho mills from $70 to $80 per month, paid in some cases every 
two weeks, with entire liberty to trade at their own phjasure. 
Tho be.st managed of these mills have free schools, ten 

months in the year, wdth chnrclfes and reading-rooms. Tlio follow'- 
ing table illustrates the extraordinary recent increase of cotton 
mills 


Year. 

Mills. 

Capitol. 

Rpindlos. 

Looms. 

Employes. 

1820 . 

1 


588 



mm 

15 

$6i'7,600 

16,400 

200 

'eoo 

1850 . 

18 

857,200 

20,000 

300 

1,000 


17 

827,825 

19,461 

931 

900 

1870 . 

12 

1,837,000 

84,940 

745 


1880 . 

14 

2,776,100 

82,334 

1,676 


1890. 

34 

11,141,833 

334,476 

8,546 


1899. 

106 

45,000,000 


58,851 



109 



54,535 

... 
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The following table shows the condition of the manufacturing 
and mechanical industries in 1890 and 1900 


1 

1 

1890. 

1 

1900. 

Per cent, of 
Inercusc*. 
1890-1000. 

Number of eatablisli- 
ments . 

Capital 

Wage-earners . 

Value of ]»rodiiet 

2,382 

$29,276,261 

22,748 

$31,926,681 

3,762 

967,366,465 

48,136 

968,748,731 

57*9 

130*1 

111*6 

84*0 


The value of the manufactures of cotton goods was $29,723,919 
m 1900 as eompai-cd with $9,800,798 in 1890. Lumber timber 
piwiucts rose from $2,146,750 in 1890 to $5,207,184 in 1900. 

Tdtiacco , So recently as the middle of the ’eighties, not one 
pound of tobacco W!ls ])lunted in South Carolina. According to the 
bMt estimates, there were sold in 1899 in tho various markets of the 
state 25,500,000 ll», and shii)ped from tlio state 8,000,000 ll», making 
a totel of tobju'co raised in the state 33,500,000 n>. The average 
yield per aert^ is 770 It), tlie total acreage uluiut 44,000. The 
crop averages 8 to 10 cents iM*r tb. Tlio crop on899 was valued 
at $2,680,000. South Carolina is now' the si'cond state to North 
Carolina os a ])rodiieer of “bright tobacco,” the whole of her 
crop being of tlmt deseri))tion. 

The ** JHneharst*' Tea Experiment , — The “rineburst” tea 
experiments, begun about 1890 by Professor (Miarh's U. Shepard, 
M.IL, and latterly assisted xiecuiiiarily by the U.S. Diqiartment of 
Agriculture, bid fair to result in the creation of a nc'W' industry. 
The cx})oriments have been eouduetecl with mouy varieties of seed 
and under different conditions of soil, and over 5*0 acres have been 
[ilanted. To reduce the cost of labour for plucking l(‘a-le{if, which 
w'as inordinately high as eomiiarcd w ith tlio Orient, a free school 
W'as built wrhere negro children are taught the ordinary branches, 
earning the money to buy food and clotliing by jacking tea. The. 
yield of (dry) tea bos been as follows : 1894, 83*8 th ; 1895, 185*7 
m; 1896, 215 It) ; 1897, 247*5 n> ; 1898, 307*3 It); 1899 to 15lh 
Sexiteinber, 496*1 lb. It has been shown that the yield jM‘r acre 
axqiroximates that in the eouiitriea from which the j)lants were 
imtiortcd. 

Phosphate , — From 1867 to 1890 the state j)roducu!d enough ])hos- 
phate rewk to fix jiriees for all otlier varieties, ami to control both 
loreigii and domestic, markets. This monojtoly was ended hv 
the discovery of {(liosjdiate rock in Florida and I'ciiue.ssct'. Soutlt 
Carolina now jjroduccs about 500,000 ions annually, Tcnncs.sec 
about the same, and Floriila as much ns iKitli of thc.se. In tlie 
manufacture of fertilizers, cstahlislied on tho ba.sis of her phos- 
jiliate rock, the state still holds her prostig(>. Factories in IIk^ 
state can manufacture 475,000 tons of fertilizer, rejuvseiiiing a 
hmsiucss on manufmjtured goods of aliout $5,000,000, to whicli 
should bo added $300,000 for raw materials fiirnislicd in coimcxinn 
wdth manufactured fertilizers. The .state jirohably manufactun's 
and sells more fertilizers than any other in Die Union, nnd it i.^ 
believed that the city of (3iarleston is tin* largest manufacturing 
centre of this cla.ss of goods in tlie worlil. 

Education , — One t)f the reasons urged for twilling the Con.stitu- 
tional Cunveutiou of 1895 was that the sc.hotil la\- of two mills 
presttrihtd in the constitutitm of 1868 should ht) eliminated, as the 
coihstitutioii W'os not the jilaee for a tex levy; tlic .sentiment of 
the cun veil tioii for the advaiieeinent of e.diieatjon w'as, Jiowever, st> 
strong that the jncserilMsl tax was not only retaimsl, hut W'as 
inereased from tw’o mills to thrt:e. nulls. In adtlilion to the 
collegiate institutions of the state previously eslabiislied, to wit, 
tho South Carolina College at Colnmhia and the State Militaiy 
Academy in Charleston, in 1889 the state e-stablished the Cle.insoii 
Agricultural College of South CWolina at ('lemsoii, Amlerson 
county, S.C., in which there are three, full courses of study : agricul- 
tural, meehaiiical, and textile. In 1 895 it estahli.slicd the Winthroj) 
Normal and Industrial College (female) at Rock Hill, Avhieh during 
the firat three years of its existence received 800 students. In 1900 
there W'cro 50 graded .schools in the state, the term “graded’’ 
being ajiplied to all schools in towns wdiieli have, a Hjieeial tax 
levied for tlmir support. 

Autiioritiks. — A Brief Deacription of the Province, of Carol ina, 
on the Ciwats of Florida, London, 1666 . — An Areount of the 
]*rovince (f CaroUwi^ Jhc, Samuel Wilson, Loudon, 1682. — 
Carol-inaf or a Deacription of the Present SUde of the Cnmdrtf, ccr. 
T. A., London, 1682.— John AnfiiOALE. A Few DescHpUfm of 
that Fertile and Pleasant Province of Cardimt, Ac, London, printerl 
ill 1707 . — The British Empire in Amerixa^ Ac, Vol. i. John 
Oldmixon, London, 1708.— Rev. Alexander Hewath, P.I). An 
]lid 4 )T%cat Account of the Bine and Progress of the Colonies of South 
Carolina and Georgia, London, 1779 . — Political Annals of the 
Present United Colonies^ Ac, George Chalmerfl, London, 1780. — 
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David Ramsay, M.D. HUt&ry JUvolutUyn ofSmUh Cwrolim^ 
Ac. 2vo1b. 17Sb ; Tfie History of South Carolina, 1809.— William 
Moultuik. Memoirs of the American Jievolutionj so far as it 
relates to the States of North and South CaroliTia omd OeorgUtt dte, 
1802. — John Dkayton. A View of South Carolina. 1802. 
Memoirs of the Bevolution^ dv. 1821. — Robert Mills. Mills* 
Stalisties of South Carolina. 1826. — B. K. Carkoll. Historical 
Collections of South Ca/rolim. 2 vols. 1836.— W IIXIAM Gilmore 
Simms. The History of South Carolina, 1840. — The Collections of 
the Historical Society of South C7arD/i7ia.— J oseph Johnson, M.D. 
Traditions of the Hewlution, 1861. — William James Rivers. 
A Sketch of the Hi^ory of South Carolina to the Close of the 
Proprietary Oovemment^ dc. 1866. — Edward M^Crady. The 
History of South Gaff‘olina under the Proprietary ChoerMncnty 
1670-17 to. 1897 ; ThAi History of South Carolina under (he Royal 
Government, 1719-76 ; The History of South Carolina in the Revoln- 
Hon, 1775-1780. 1901; 7*he History of South CaroHna in the 
Revolution, 1780-1783. 1902. (e. M^C.) 

South DftkOtOp one of the north-western states 
of the American Union, about 360 miles long, with an 
average width of about 225 miles ; it contains 77,860 
stiuare miles. 

Geography and Geology. — ^The surface of the state, with 
the exception of the Black Hills in the south-west comer, 
is generally rolling prairie. The land east of the Missouri 
river is fertile and well adapted to agriculture, that west 
of the river is drier, more broken, and well suited to stock- 
raising. No timber is found in the state outside the 
B1a(*k Hills, except along the banks of the rivers and 
streams. The Black Hills, where the timber has not been 
<nit off, are covered with pine. The timber along the 
rivers and streams is ash, elm, cotton-wood, and box elder. 
Oak and black walnut arc also found. The greater 
portion of the state is of Cretaceous formation, with some 
Tertiaiy deposits in the southern part. The Black Hills 
are a distinct formation. Discoveries are constantly 
being made of gold and silver in this part of the state, 
fn 1899, 312,962 ounces of fine gold and 145,600 ounces 
of silver were mined ; and mines of mica, gypsum, and 
bituminous coal of good quality have been also oj-)ened 
and developed. Natural gas has been discovered in 
ilifferent parts of the state, especially in Hughes, Sully, 
and McCook counties, and is lieing utiliz^ to some 
extent for heating and illuminating. Cjuartzite sandstone 
and other kinds of building rock are found in abundance 
in various j^arts of the sUite. In 1899, 50,000 barrels 
of very cxcollcnt (joment, equal in strength and endurance 
to the best Portland cement, were manufactured at Yankton 
from the chalk rock and clays found in abundance along 
the bluffs of the Missouri river. 

Agriculture . — Of the agricultural products, wheat is the staple 
crop, and has a world-wide re))utation as producing the best of flour ; 
41,889,880 bushels were grown in 1899, valued at $20,967,917. 
The yield of corn in the southern part of the state and on the 
Missouri bottom lands frequently uverages 76 bushels to the acre ; 
32,402,540 bushels were grown in 1899, valued at $7,263,127. Of 
oats, 19,412,490 bushels were grown, valued at $4,114,456. Elax, 
barley, jieas, Ixuins, and other farm products are grown every- 
wliero in the state. Tlio grasses on the ranges are very nutritious. 
Timothy, alfalfa, and other grasses are cultivated successfully cast 
of the Missouri river. Some failures of oro]iB have resulted from 
drought in the northern and north-western portions of the state. 
Anartasiau basin has l>een dcvelot^ed in the central portion of the 
state at a do]tth of from 600 to 1100 feet, which is being utilized 
for irrigatiou, and in some localities for manufacturing. Though 
there is a period of low temperature during midwinter, the climate 
is dry and bracing. 

Education and Charities . — There were in 1898, 8582 common 
schools, with 4322 teachers and a total attendance of 77,516. The 
tdiildron of school age (between 6 and 20 years) numbered 96,184, 
and the expenditure on common schools for that year amount^ to 
$1,729,462. According to the census of 1900, the number of 
persons between 5 and 20 years of age inclusive in that year was 
147,165. The jierocntage of illiterates is very small. Out of 
112,681 males of voting age in 1900, 5442 (4*8 per cent.) were 
unable to write ; of these, 2234 were of foreign birth. The State 
University at Vermilion hod 384 students for the year 1900, and 
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has 28 instructors. It is under the control and management of the 
state. There are also norinid schools at Madison, Bjicarfish, 
Springfleld, and Aberdeen ; an agricultural college at Brookings ; 
a school of mines at liapid City ; and a school for deaf mutes at 
Sioux Falls. These liave a total of 1420 students and 63 in- 
structors. There are several excellent dcuomiiuttional schools and 
colleges. The state j^nitentiary is at Sioux Falls, the insane 
asylum at Yankton ; tliore is a reform school at Plankinton, and a 
soldiers’ home at Hot Springs. 

Raf/ieayi.— In 1898 there were 2707 miles of railways in opera- 
tion within the state, of wliich the principal lines in point of 
mileage were the Cliicago, Milwaukee, and St Paul, the Chicago 
and North-Western, the Great Northern, the Burlington and 
Missouri, the Fremont, Elkhorn, and Missouri Valloy, and the 
Chicago, St Paul, Minneapolis, and Omaha. 

The total assessed value of property in the state in 
1898 was $120,175,431, which yielded state taxes to the amount of 
$478,881. The state debt in 1898 (Ist July) was $861,600. Tlie 
state banking law is modelled after the Unim States Banking Act. 
There are 25 national banks, with deposits of $5,830,951 and a 
capital of $1,460,000 ; 109 state hanks, with demsits of $5,822,884 
and a capital of $1,245,227 ; and 70 private hanks, with deposits of 
$3,329,486 and a capital of $945,076. 

Population . — ^The census of 1890 gave the population of South 
Dakota alone as 328,808, being an increase during the preceding 
ten years of 234*6 per cent. In 1900 the |)opulation was 401,570, 
an increase for the decade of 72,762, or 22*1 |)er eciit., approxi- 
mately that of the country as a wdiole. The average number of 
prsoiis to the square mile was, in 1900, 6*2, as compared with 4*3 
in 1890. There were, in 1900, 1«34 incorporated cities, towns, and 
villages in South Dakota, of wliich 25 had more than 1000 inhabit- 
ants, 12 more than 2000, and only 2 more than 5000. These two 
wore Sioux Falls, with 10,266, and Lead City, with (5210 inhabit- 
ants. The oapiiul, Pifirre, liad 2306 inhabitants. The death-rate 
of the entire state in 1900, on the basis of tlie number of deaths 
reported to the census enumerators in tliat year, wa.s about 7*7. 
Or the total population in 1900, 216,164 (53*8 per cent.) wvro 
malas and 185,406 females; 313,062 (78 ])er cent.) were native- 
born and 88,508 foreign -born ; 380,714 (94*8 i)er cent.) wore white 
and 20,856 wore coloured, of whom 465 wore ncgi ocs, 165 Chinese, 
1 Japanese, 20,225 Indians. Altlioimli there are numerous settle- 
ments of l^ndinavians, Germans, Dutch, Boliemians, and othtT 
nationalities, the American clement is being rapidly increased by 
the immigration of farmers from Iowa, Wisconsin, Illinois, and 
other stat^, who, having sold their farms at high prices, go west 
to buy equally good lands at a chea}>or rate. Greiit numbers of 
Indians have abandoned their tribal relations and are taking their 
lands in wweralty. 

History and Politics , — The state formed a j»art of tlie 
Louisiana purchase, and a portion of it was at one time 
included in Minnesota territory, and later formed a jjai t of 
tlie territory of Nebraska. The territory of Dakota was 
organized in 1861, and included the present states of 
North and South Dakota and a large ])ortion of Wyoming 
and Montana. It contained less than 5000 white inhabit- 
ants. In 1870 that jiart of the territory that is now the 
state of South Dakota contained 11,776, and in 1880, 
98,268, an increase for the decade of 734*5 jRsr cent. 
The first constitutional convention mot at Sioux Falls in 
October 1883, and drafted a state constitution, which was 
adopted by the people and presented to Congress for 
approval; but no action was taken. On 22nd February 
1889 Congress passed an Knabling Act, under which 
South Dakota was admitted as a state, 3rd November 
1889. The former large Indian reservations west of the 
Missouri river liave been subdivided and large iiortions 
thrown oj^n to settlement. 

The state is Republican in politics, but was carried for 
Mr Bryan and the Populist ticket in 1896 by a majority of 
a few hundreds, and in 1898 a Populist governor was elected 
by a small mejority, though the Republican Congressmen 
and the balance of the state ticket were elected by a 
large one. In 1900 the state wont Republican by a 
plurality of 14,986. Three important amendments to the 
constitution were submitted to the voters at the election 
of 1898. One of them, involving the initiative and 
referendum systems of legislation, was adopted by a 
majority of 7331 ; another, involving women’s suffirage, was 
defeated by a majority of 3285 ; and the third, involving 
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the dispensary liquor system founded on that of South 
Carolina (see Liquor Legislation), was adopted by a 
majority of 1643 ; the Legislature of 1898-99, however, 
instead of enacting any legislation to put the amend- 
ment in force^ passed a resolution submitting to the voters 
its repeal, which was carried in the election of 1900. 
The civil and penal codes, as well as civil and criminal 
codes of procedure, are similar to those adopted in Cali- 
fornia, and are founded on those favourably re]:x)rted by 
the Code Commissioners of New York. (b. t.) ] 

South EOStOlli a former borough of Northampton 
county, Pennsylvania, U.S.A. It is on the south bank of 
the river Lehigh, at its mouth, opposite Easton, on the 
Lehigh Valley Railroad. It is situated mainly on the 
summit of the river cliffs, here 100 feot or more in height. 
Population (1880), 4534; (1890), 5616. In 1890 it was 
annexed to Easton. 

SOUthend-On-SOftf a municq)al borough (incor 
porated 1892, extended 1897) and watering-place in Jtho 
south-eastern imrliamentary division of Essex, England, on 
the estuary of the Thames, 35 miles east of London by 
rail. A commission of the jKMice was granted to the 
borough in 1 894. Modern buildings are a church, a theatre, 
and a large hall. There are a marine park of 26 acres, 
several i)avilions, a revolving tower, and other attractions, 
f^outhend has (considerably extended towards tlie west, 
and a new and handsome suburb, Westcliffc, now adjoins 
it on that side. WcstcliflFe has a railway station on the 
London and Tilbury line, several hotels, and many pretty 
villas, commanding delightful views of the mouth of the 
Thames and the opposite county of Kent. Population 
(1881), 7979; (1901), 28,857. 

South Framinffhami a village in the town 
of Framingham, Middlesex county, Massachusetts, U.S.A 
It is in the eastern jwirt of the state, at an altitude of 163 
feet, at the intersection of the main line of the Boston and 
Albany with a line of the New York, New Haven, and 
Hartford Railroad. 

South GoOrg^iOy an uninhabited British island 
in the South Atlantic, nXmit 900 miles south ])y cast of 
the Falklands, 54“-55’ S. and 36-38“ W. ; area, 1600 
square miles. It is mountainous, with snowy peaks 6000 
to 8000 feot high, their slopes furrowed with deep gorges 
filled with glaciers, wliich in some places descend to seo- 
leveL Its geological constitution — gneiss and argillaceous 
schists, with no trace of fossils — shows that the island is, 
like the Falklands, a surviving fragment of some vanished 
continent, most probably indicating a former seaward 
extension of the Andean system. At Royal Bay, on the 
south-east side, was stationed the German exjiedition sent 
out to observe the transit of Venus in 1882. The slopes 
being covered with succulent herbage (tussock grass), the 
island would be well suited for cattle or shoei» farming 
but for its damp, foggy climate, with a mean annual 
temperature of 34“ or 35“ F., seldom rising to 60 , but 
falling in winter to 9“ or 10“. Yet, regard being had to 
the conditions, the flora is surprisingly rich, and the 
German naturalists were able to collect thirteen flowering 
plants, mostly common also to the Falklands, but^ one 
allied to a form found in distant New Zealand. South 
Georgia is politically attached to the Falklands. 

SOUthlngftoni a town of Hartford county, Con- 
necticut, IJ.S.A. It is near the centre of the state, mainly 
in the valley of Quinnipiac river, and extending to the 
hills on either side. Within its area of 38 sciu^ miles is 
a borough of the same name, located on the river, at an 
altitude of 149 feet and on a line of the New York, New 
Haven, and Hartford Railroad. Its manufactures consist 
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largely of cutlery and other metal goods. Population of 
the town (1890), 5501; (1900), 5890; of the lx)rough 
(1900), 3411, of w’hom 790 were foreign lx)rn. 

South McAIOOtor^ a city of the Choctaw Nation, 
Indian Territory, IJ.S.A It is near the centre of the 
territory, at the intersection of the Missouri, Kansas, and 
Texas and tlio Choctaw, Oklahoma, and Gulf railways, at 
an altitude of 716 feet. Near it, on the oast and west, 
are the valuable coal-mines of Indian Territory, and its 
pros|)erity is in great part due to the handling and shi])ping 
of coal. Its inhabitants consist almost entirely of w'hites, 
as the Indians remain aloof from the railroad. Population 
(1900), 3479, of wliom 119 were forcign-lwru, and 621 
colom-od, including 592 negroes. 

South Norwalk, a city and .sea|)ort of Fairfield 
county, Connecticut, U.S.A. It is at the mouth of the 
river Norwallc, and on the New York, New JIaven, 
and Hartford Railroad, in the soutli wesUTU ]>art of 
the state. The site rises from the water, and Iteautiful 
villas have hoim built upon it. Its harbour is good, 
and there is regular steamer communication with New 
Y^ork and other Sound ])orts. Po])ulatiou (I8S0), 3726; 
(1890), 6152; (1900), 6591, of whom 1528 wtuv foreigii- 
\)om. 

South Omaha, a city of Douglas county, 
Nebraska, U.S.A. It is on the west bank of the Missouri, 
immediately adjoining Omaha on the south, at an altitude 
of 1124 feot. It is entered by seven railways. Next to 
Cliicago and Kansas City, it is the greatest Hlang]it(*ring 
and meatq^acking centre in the Uniti‘d States, contain- 
ing scvcml large j>acking-houses and inniMuise stock-yards. 
Jn 1900 it had 109 manufacituring establislniumts, with a 
capital of $16,171,329, employing 6606 hands, and with 
a product valued at $70,080,941. Of this product ih» 
less than $67,716,721 was wholesale slaughtering and 
meat packing. It was chartered in 188.5. Pojmlation 
(1890), 8002’; (1900), 26,001, of whom 5607 were foreign- 
born and 571 ii(;groes. There were 8106 ]»ersons of scjliool 
age (5 to 20 years). Of 9880 males 21 years of age and 
over, 205 were illiteiate (could not write). 

South OrStnsrO, a township and village, of l^sscx 
coimty, New Jersey, U.S.A. It is on the rivt3r Rahway, 
and on the Dehuvare, Lackawanna, and Wiistern Railroad, 
in the north-eastern part of thci staU;, at an altitude of 142 
feet. It is 15 miles west of New lork ('ity, of whieli it 
is in great measure a residential suburb. JL lias a heaiitiful 
situaiion on Orange mountain, and eontaiiis many fine 
residences. Pojmlation of the village (1900), •160*'^; of 
the township, exclusive of the village (1900), 1630. ()f 

the population of the village in 1900, 1110 were foreigu- 
bom. 

3QUthpOrt| a municipal borough and s(3a.side resort 
in the Southjiort jiarliamentiiry dixision of ]jaiu!ashire, 
England, 18 J miles north of Liverpool by rail. Modem 
oriKitions are the Victoria Science? and Art School, an 
infirmary, and additions to the convalescent liospital. ^ A 
marine jiark was laid out in 1887 ; a murine carriage drNe 
and a recreation ground were provided in 1895. Area 
(1891), 3665 acn?s. Populati(m (1891), 41,406. In 1900 
the area w'as extended to 9093 acres. Population (1901), 
48,087. 

South Portland, a city of Cumb(*rland cejunty, 
Maine, U.S.A It is on Portland liarlxmr, and on the 
Boston and Maine Railroad, in the south- w(?stcrn ]»art of 
the state. It has been formed from a part of Ca|)o 
EHzabeth Town. Population (1900), 6287, of whom /63 
were foreign-borii. 
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South W0l If a parish, city, and township in the 
Newark parliamentary division of Notting h a mshir e, Eng- 
land, 14 miles north-east of Nottingham by rail. The 
cathedral church of St Mary, founded in 630 by the first 
archbishop of York, is a magnificent cruciform building, 
mainly Norman, but partly Early English in style, with 
some Per^iendicular insertions. In 1882 it was thoroughly 
restored at an ex 2 >onditure of about £20,000. The ancient 
palace of the archbishops of York, now partly ruinous, 
adjoins the churchyard of the minster, and in 1882 its 
“great chamber” was restored. The episcopal see of 
Southwell was founded in 1884. The city has lace and 
silk factories. The racecourse was closed in 1898, owing 
to its dangerous condition. Population (1881), 2866; 
(1891), 2831; (1901), 3160. 

South - West Afirica. Qorman. — This 

German [lossession covers roughly the region formerly known 
as Damaralaud and Namaqualand. The coast in 
temtunM. entire length of about 800 miles has no good 
harbour, and those jx)rt8 which exist — Angra 
Pe(iuona, Sandwich Harbour, Walfiah Bay — are gradually 
being filled with sand by the strong, cold, northerly coast 
current. Only Swakopmund, where proixjr precautions arc 
taken, is likely to escape this fate. The coast-line is bordered 
by a belt of sand-dunes and desert, which in the south is about 
35 miles wide and narrows towards the north. On the cast 
this coast belt is fianked by a mountain range, which attains 
its highest elevation in Mount Omatako (8500 feet). These 
mountains form the escarpment of the great Kalahari 
2 >lateau, which, gently rising from the interior towards the 
coast, slo|jes again towards the south and north from the 
])oint of its highest elevation. The Kalahari plateau 
changes the undulating character which it has in the west 
to a perfect [dain in the far east, whore the habitable 
country, with water, merges into the sterile Kalahari desert. 
There are only two imjK)rtant rivers found in South-West 
Africa, which do not entirely belong to the hydrographic 
system of the country. The Ounene comes from the Portu- 
guese colony of Angola, and for a short distance fonns the 
northern lM)undary of tlic colony ; the Orange river, which 
forms tht^ entire southern Iwundary, is the recipient of all 
the rivers of the jjrotcctorate which have a southerly direc- 
tion. Tlic Ciinone and Orange have water all the year 
round, but are not navigable. The Okovango, which conics 
from the north and runs into Lake Ngami, is also jicrennial, 
but, like tlio other two rivers, belongs only partly to the 
hydrograjihic system of the country, receiving the rivers 
which take a northerly course. All the other streams of the 
jirotectoratc, es])ecially those running westwards, have water 
only after heavy rain, and only in excejitionally rainy years 
do they carry it on to the ocean. It mostly disappears in 
the sand which fills the river-lieds, and there the w^ater may 
be obtained by digging. The chief rivers are the Great Fish 
river and the Oub and Nosob, which, together with 
another eastern branch, form the Malopo. Both join the 
Orange. The Qkavango receives the Omuramba and 
Uinatako ; the Kuisi^) and Swakob flow into the Atlantic. 
Hot S 2 >rings are frequent, and it is remarkable that those 
-of Windhoek flow more copiously during the dry than the 
rainy season. 

On the coast the mean tenqicrature is low, and there is little 
rainfall. The necessary moisture is siqqilied by dense fogs, which 
« . rise almost daily. South-west winds prevail. The in- 
. * ' terior enjoys a luxurious climate, with bracing, clear 

atmosphere. There are considerable diflerences of 
temperature lietween day and night, and two well-marked seasons, 
one cold anti dry from to September, the other hot and rainy 
from October to April. In winter ice frequently forms during the 
night on open water on the plateau, but it never remains all day. 
The yearly rainfall is not groat ; there is more in the north than 
ill the south, and in the east than in the west, so that the north- 
east ]iart of the protectorate is probably that with the most 


abundant atmospheric predpitalion. Only here malarial fevers 
sometimes oocur. 

The vegetation corresponds exactly with the climate. In the dry 
littoral remon we find plants able to exist with the minimum of 
moisture they derive from the doily fog---AmararUacea. . 

Sareoea%Ua, Alo$ dicJioUma, Arislida Bubacaulis, and 
the wonderful Welmtschia. Farther inland we can dis- 
tinguish between those plants which spring up and disappear with 
the rain and those wliose roots roach permanent water. Hie former 
are chiefly grasses, the latter exist almost solely in or near river- 
beds. Amongst the truly fine trees often seen here, the Ana tree- 
(Acaoia album) is the most noteworthy, its seeds being favourite- 
fodder for all domostio animals. Acacia giraffoi, Ac. horrida, 
Adansonia stereulia, near the Cimone the Hyplmsne verUricota, 
deserve special notice. Large game, which was formerly abundant, 
especially pachyderms, is scarce now. Of antelopes the following 
species are still plentiful in parts: springbok, steenbok, kudu, 
netbok, pallah ; of monkeys, the Cynocepnaliis porcarius is fre- 
quent. Various kinds of hycenos and jackals with fine fiir {Canitr 
•mccoimlaA), also Fclic earcual, abound. The spring-hare {PedeHm 
caffer) and rock-rahbit (Hyrax eapensis) may often be observed by 
the traveller. Of birds there are 728 sx^cios. Crocodiles, turtles, 
and snakes are frequent. 

Among the coloured inhabitants of South-'West Africa three 
classes may be distinguished. Of the Hottentot and Bushmen, 
the former prolmbly came from the south, while 
latter, togetner with the second class, the Mountain®* 

Damara, may be looked upon as indigenous races. ITie third class 
belongs to the Bantu stock, and oamo from the north-east, expel- 
ling and enslaving the Mountain Damaras, and settling in various- 
I»arts of the country under different names. The most prominent 
are the Hcrero, thorough nomads and cattle-breeders ; while tin? 
Ovainboor Ambo, in the northern 2 >art of the protectorate, are agri- 
culturists. The Herero waged long wars with the Hottentots, who 
are divided into twelve tribi^ under as many ehiefii. One of them, 
Hendrik Withoy, was the inveterate enemy of the Herero ; then 
turned against the German administration, whoso friend and ally 
lie afterw'ards beetiniu. The Bastards are a small tribe originating 
from a mingling of Cajio Boers with Hottentots. They are all 
Christians, able to read and write, and 2 )robably destined to play a 
part in the future of the colony. 

South-West Africa was annexed on 7th August 1889, when the 
German flag was raised in Luderitz Bay. Its northern boundary 
is the Cunene river and a strip of Portuguese temtory, _ . 

as arranged by agreement of December 1886. From^*®"" 

the mouth of the Cunene the boundary goes along 
to the rapids which this river forms on cutting through 
the Serra Cama ; thence along the parallel of that locality until it 
reaches the Kul)ango, following this river to a s}K)t called Andara, 
w'hich remains on the Gcniian side, and thence straight to the 
Catima rapids of the Zambezi. The west boundary the ocean 
from the mouth of the Cunene to that of the Orange river ; the 
territory of Walfish Bay forms a small British enclave of little im- 
portance. The south and east boundaries, according to agreement 
of 1st July 1890, runs as follow's ; — From the mouth of the Orange 
river along its northern bank to whore this is struck by 20"' £. 
Thence along the meridian to its point of intersection with 
22“’ S. Along that parallel to where it cuts 21' E. ; it follows 
that till it reaches IS'* S., along which it continues as far as 
the Chobc, following the valley of that river to its confluence 
with the Zambezi. The area thus enclosed measures about 322,450 
square miles. The |Mmulation is estimated at 200,000, 125,000 
of W'hom are Bantu. The European 2 )(mulatiofi in 1900 numbered 
3388, of whom 21 04 were German, besid^ military. 

German South-West Africa is divided into three districts, Keet- 
manshoop, Windliook, and Otyinibingue. In each of these is a. 
Jiczirksamtjnann, with his staff of officials and a small ^ 
police force. FacIi district has a number of small 
stations, where a non-commissioned officer with a few 
men keeps the natives in onlor. In each district is a law court, to 
whose jurisdiction not alone the whites but also the Bastards are 
subject. As in all German colonies, there is a court of appeal at the 
residence of the governor. In Keetmanshoop tliere is a mining 
department to register claims and to grant mining licences. The 
armed force consists of about 1000 regular trooi)s and a militia 
formed of Bastards. The LandcMhaupimann is the chief adminis- 
trator and commander of the forces. 

With the excei^tion of the Bastards, the natives are all pagans. 
The Rhenish Missionary Society is doing good s(‘rvice on eight 
stations and the Finnisn Mission on five stations in the northern 
2 »ai 1 ; of the country. 

The revenue of South-West Africa is small, and the empire- 
has to pay a considerable subsidy. The revenue for 1901 was 
10,452,000 marks, inclusive of an iini)erial contribution 
of 9,103,000 marks ; expenditure, 10,462,000 (£627,600). 

The sale of land is processing favourably, and the growing nnmher 
of European settlers causes a corresponding increase of imports. 
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Yarioiu taxes exist in those parts of the nrotoctorate where Govern- 
inent authority has heen thoroiii^hly estaulished* Oii articles of ex- 
port, such as leathers and hides, 6 per cent, ad valwtm duty has 
to be paid ; on cattle and horses, an export tax per head. The sale 
of spirituous liquors is subject to a licence, and travelling traders pay 
for each waggon, cart, or horse they employ. 

There is ronular steamship communication between Hamburg and 
Swakopmund. The Woerman line despatches a steamer once in two 
ShioBlaw Swakopmund, Walfish Kay, and 

Liideritz Bay. A small steamer plies remilarly between 
the coast harbours. A sailing vessel leaves Capo Town regularly 
once in six weeks, and calls at Liideritz, Walfish Bay, and Swakop- 
mund. A small schooner sails between Gape Town and liuderitz 
Bay only, and sk steamer calls about once a monGi at Walfish Bay 
and Liideritz Bay. 

A narrow-pu^ railway is in ooursc of construction between 
Swakopmund and the interior, of which about 180 miles were o])en 
for traffic at the end of 1901. The existing roads have 
- been considerably improved. On several spots wells 
have been dug, to enable transport riders to rest their 
** * cattle whore formerly want of water made forced 

marches necessary. The construction of water reservoirs or dams 
is progressing steadily. Across the Awas mountains a w'ide road 
has been cut. The protectorate is within the Postal Union, and 
there is a post office in every larger settlement. From Warm bad 
Tuniiors carry mails once a fortnight to the nearest post office in 
Capo Colony. From Windhoek a mail cart goes to Swakopmund, 
and thence cither vid Cano Town with the English moil or 
direct to Hamburg with tlie Woermann steamer. There is no 
tolegra]}hic communication with South-West Africa. Telegrams 
are received at Cape Town and forwarded by ordinary mail. 

The products arc chiefly animal. The scarcity of water in the 
southern i)ai*ta is not favourable for agricultural pursuits, while the 
- . good grazing lands offer sjdcndid pasturage for cattle, 

* which the Hcrero raise in numbers amounting to many 
J hundred thousands. A flourishing cattle trade with 

Capo Colony existed before the rinderpest. Hides form 
a valuable export articlo ; also feathers and horns. Sheep tlirive 
well, and aro b(wond doubt tho stock of tho future. Goats also 
answer well, iforscs have boon imported from the Cano. Un- 
fortunately, the climate does not suit them everywhere, and they aro 
subject to a virulent distemper. Cattle and sheep also suffer from 
the diseases which are common in the Cape Colony. Camels have 
been importuil, and arc doing well. Vegetable products are scarce ; 
agriculture is only carried on in the north, and tho products — 
maize, sorghum, ic. — reach the south only in small quantities ; 
near the coast the natives collect the kernels of tho nara, a wild- 
growing pumpkin ; they are exported to Capo Town. Minerals, 
espocially copper, aro plentiful in tlio country, but cannot yet bo 
exploited owing to want of labour, cheap means of transport, and 
water. Of native industry there is next to nothing. A little 
pottery is carried on, and the women aro clever in making fur 
cloths. In tho north the Ovambo do u little smith-work and 
grass-plaiting. Tim imports in 1900 were valued at 6,968,400 
marks and cx])orts 907,600 marks. The chief exports are guano 
and ostrich feathers. 

When South-West Africa W'as annexed, only a few mission 
stations existed, and a few white traders and huntei’s wandered 
Mimtorv through its wdlds. Since then a considerable numluT 
of settlements have sprung into life, of which the most 
important is Windhoek, the seat of the LandiisJuiupt^nann, estab- 
lished on tho old site of Jonkor Afrikander’s residence ; and little 
Windhoek, a purely agiioultural settlement, where the growth of 
the grape from the Cape promises every success. In tho beginning 
the natives were hostile, and Hendrik Witboy strenuously opposed 
Gorman rule. After a protracted war he was subdued, and Injc-aTue 
a firm ally of tho authorities. Safety of life and proi^crty was 
thus secured throughout the country. Many companies, some of 
them British, have been formed. Private settlers are increasing, 
and they arc recruited mostly from tlie men who have served their 
term in the colonial force and have had every chance of judging for 
themselves the resources of the country. In 1896 there were 13 
trading firms, in 1898, 98. 

Authouities. — N. SoiiiNZ. DeulsehSiid-jrestJfrica, Leipzig, 
1891. — ScHWAiiK. DU Verkehrs- Verhdltnisse den Deulsch Sild- JV nt 
Africanischen SchutsgebUtes, Berlin, 1897 . — Reiibcm^k. Deutach 
SUd - IVeat Africa. Berlin, 1898. (j. von r.) 

SOUthWOldp a municipal Iwrough and watering- 
place of Suffolk, England, in the Northern, or Lowestoft, 
parliamentary division, 12 miles south-south- west of 
Lowestoft, with a station on a single line connecting witli 
the Great Eastern at Halesworth. Tho church of St 
Edmund’s (Perpendicular) is an ancient flint structure. 
Herrings, sprats, smelts, and shrimps caught hero are sent 


to the London market. A lighthouse was erected in 1890 
on the North Cliff. In 1900 a pier 270 yards long was 
constructed, and serves as a calling-placo for ideasuro 
steamers, and tho cori)oration has exi^ended largo sums 
in the imi)rovcment of the sea front. A fine common 
to tho south of the town is used for golf, lawn-tennis, 
cricket, and other sT)orts. Population (1891), 2311 : 
(1901), 2800. 

Soyeroigflltya — The word sovoroignty is said to 
be derived from th(i mediaeval word svj^*emitas, mprema 
potestaa. (See Skeat’s EtymoUxfical Dictionary as to 
various forms of the w'ord, ami Meyer, Lehrlntch des 
Dentsclien Sfaatsrechts^ 15, as to its derivation.) 

Sovereignty may l>e vi(^wed in three ways : there is the 
Mstorical explanation of its origin and grow'th, its rude 
beginning in the savage In^rde, its comjdetion in tho 
modern state ; there is the analytical or juridical explana- 
tion ; th(5re is also what (for want of a better ])hrase) may 
be called the organic explanation of sovertiignty. 

The following are some of tlui chief stages in the 
history of sovereignty While sociel-y is in a rude state 
or only tribally organized, there is no distinct 
sovereignty, no power whi(‘h all ])crsons 
habitually obey. Thus there is no sovereignty among 
wandering groups of Australian savages : each family is 
isolated; each horde is a loose and unstable collection. 
AVlien tho honhj has lH)come a tribe, there may exist no 
definite sovereign. Distinct in time of wai*, the ]»ow'er 
of the chuff may be fluctuating and faint in time of 
peace; even in time of w'ar it may be subject to th(i 
authority of a council. Tribiis of the same ethnic stock 
may form a sort of fediTation, i>ermancnt or tiiinporary. 
“With the council of tlu; confederacy,” it has been said, 
“and, more generally, in the confederacy, sovereignty 
arises and the true j)olitical tradition is evolve*, d” ((Jiel- 
dings, Drincijfles of i^^ocioloyy, p. 285). When the city and 
the State are conterminous, the seat of sovcn‘ignty becomes 
defined. Smth wiis the condition of things in Greece, as 
consiclered by Aristotle in his Politics. He discusses 
tho question wdiat is the siii)reme pow'cr in the. State 
(3. 10), w'hieh he dofiiu\s as an aggregate of citizens (3. i.), 
and In* recognizes that it may be lodged in one, a few, or 
many. Tn Ifis view, the distinctive mark of tlu^ Stale 
is not so much sovereignty (7. 4) as sclf sufiicienry ; a 
State is not a mere aggn^gate of jx-rsons; it is a unitm of 
them sufficient for tho piir])oses of life (7. 8) ; sullici(ujcy 
being “to have all things and to want mffliing” (7. 5. J). 
The lioman jurists say little, and only incidentally, as 
to suviTuignty. But in the Middle Ages, iduKt tho 
influence of the Roinaii law^, and with the belief in the 
existence of an einpirt? (intitltul to uuiversal sway, an 
aksolutist theory of sovereignty was dcvelo]K*.d in tho 
WTitings of the jurists Avho revived the study (ff that law : 
the emperor was sovereign ; “ cpiod 2 )rincipi i)liicuit logis 
halx)t vigorem ” {InstitnUs, i. 2. G). 

Those jurists often justified the 2 denUmlo potestatis con- 
ceded to the emperor by the fact tliat ho stood at the 
head of ChrisUuidom. Among the theories jirc.valent in 
the Middle Ages w%'is one that mankind formed a unity, 
with tho j)opo and the emperor at tho head of it; the 
universal Church and the universal emjxjror ruled the 
world. Even to Leibnitz, writing in tho 17lh century, 
it seemed that “totam Christian itateni unain velut 
llimipublicam comi>onere, in qua Cajsjiri auctoribis aliqua 
competit” {Opera, 4. 330). When the power of the 
emperor was weakened, and the idea of a universal ruler 
was gone, a new test of sovereignty was applicid — that of 
external independence; the true sovereign States were 
univeraitaits mperwrem non recognoscenies. There were 

S. VIII.— ^3 



SOVEREIGNTY 


738 

times and countries in the Middle Ages in which the 
collective power of the community was small: many of 
the great corporations were virtually autonomous; the 
central authority was weak ; the matters as to which it 
could count uj)on universal olx)dience were few. In such 
circumstances the conception of sovereignty was imperfect 
It has l>cen suggested that the modern conception of it 
was evolved from the contest between throe powers: 
the Church, the lloman Empire, of which the individual 
States in Europe were theoretically provinces, and the 
great landowners and corporations. Whatever may be the 
truth as to tliis, the modem theory is first clearly stated 
in Jean BodinV book On Commemweedth (French 
edition, 1576; Latin version, 1586), which was the 
first systematic study of sovereignty. Bodin defines the 
State thus: “Respublica est familiarum rerumque inter 
ipsas communium, summa potestate ac ratione moderata 
multitude.'* His theory, which corres])onded on the whole 
to the state of things in France in the time of Louis XL, 
was a theory of des|X)tism. It may be also described as a 
ty|)e of the mechanical or juridical theory of sovereignty. 
According to Bodin, there is in the State unlimited one 
I)Owcr : “ Majestas est summa in civos ac subditos logibus- 
quo soluta ix>testas ” (L p. 8). There exists a central force 
from which are derived all the ix)wors which make or give 
ofTcct to laws ; a power which he descrilxis sometimes as 
“ majestas summa potestas summum imperium.” This was 
the conception expressed by Bossuet, “ Tout r<Stat est en la 
personne du prince,” or in Louis XIV. 's saying, “L'^tat 
e'est moi.” 

One favourite theory was that sovereignty originated in 
a social contract. It was assumed that the individual 
members of society, by express or implied pact, agree to 
obey some jnsrson or persons; sometimes it is described 
as an unqualified handing over; sometimes it is a transfer 
subject to qualifications, and with notice that in certain 
contingencies this will be withdrawn. Gierke, in his lx>ok 
Jofuiymes Althusim und die FritidcJcelung der NaturrechU 
liefisn StaaUtiMiorief shows (p. 7 6) that the conception of a 
treaty or agreement as the basis of the State was in the 
Middle Ages a dogma which passed almost unchallenged, 
and that this tlieory was maintained up to a late period. 
It is to bo found in the writings of Thomas Aquinas {de 
Meginmie Primipwin^ 266), Marsillus of Padua, Buchanan, 
Mariana, and Suarez. It is the kernel of the theories of 
Hobbes, llousseau, Filmor, and Lockc. Among the clearest 
and most logical exponents of this theory was Hobbes, 
who in his Leviathan ex;K)unded his notion of an agree- 
ment by which absolute jHiwer was irrevocably transferred 
to the ruler. Puffendorf, with some variations, states the 
same theory. In his view there is a pactum unionis, 
followed by a pactum suhjectionis» The best-known ex- 
ponent of this theory of the source of sovereignty is 
Rotisseau, who assumes the existence of a social, 

the terms of which are : “ Chacun do nous met en commun 
sa personne et toute aa puissance sous la suprCmo direction 
de la volont6 gt'm^rale; et nous re^evons encore chaque 
membre comme juirtio indivisible do tout” (Du Contrat 
Social, 1. c. 6). 

Those who distinguish society from the State, and who 
see in the latter only one of a group of institutions included 
in the former, do not regard sovereignty in any of the 
above lights. The tendency of students of sociology is 
to give little prominence to sovereignty, and to treat it 
as an incident of a highly organized society. Comte, 
Spencer, Bagohot, Durkheim, and Qiddings, for example, 
refer to it, if at all, only briefly and incidentally; t^ey 
conceive society as an organism, or at all events as a 
growing whole, no one part or force being the cause of 
all others, and all interacting; society is not the product 


of any agreement or of force alone, but of a vast variety 
of interests, desires, and needs. Not the State or Qovem* 
ment comes at a certain stage of organization: small. 
I^oups are drawn together; powerful corporations fall into 
line; a national feeling develops; eventually the State 
as we know it is formed. Sovereignty is a reraltant 
of many forces. It may not exist as to some regions of 
conduct; as to others it may be weak and mutable; 
only in certain conditions is the sovereign power supreme 
as to all matters of conduct. 

Among the different senses in which “sovereign” has 
been used are the following : — 

(а) “ Sovereign ” may mean titular sovereign — ^the King 
in the United l^gdom, the Kaiser in Germany. 

(б) The legal sovereign: the person or persons who, 
according to the law of the land, legislate or administer 
the Government 

(c) The political or constitutional sovereign : the body 
of persons in whom the actual power at any moment or 
ultimately resides. Sometimes this is designated “the 
collective sovereignty.” 

(d) Sovereignty is also used in a wider sense as the 
equivalent of the power, actual or potential, of the whole 
nation or society (Gierke, 3. 568). 

The distinction l)etween real and nominal sovereignty 
was familiar to mediaeval writers, who recognized a double 
sovereignty, and distinguished between (1) the real or 
practical sovereignty resident in the people, and (2) the 
personal sovereignty of the ruler. (Adolf Dock, Der 
SmiveranitdUhegriff, <kc., p. 13.) By many writers sove- 
reignty is regarded as resident not in any one organ, but in 
the Gemmmtperson of the community (Maitland, Political 
Theories of the Middle Ages, xliii.). 

Sometimes sovereignty is defined as the organized or 
general will of the community (Combothecra, Conception 
Juridique de VJi^tat, p. 96). “ Sovereignty is the organized 
will of an organized independent community. . . . The 
Kings and Parliaments who serve, as its vehicles.” 
“ Sovereignty resides in the community ” (Woodrow 
Wilson, p. 1448). The same theory is often expressed 
by saying that the majority in a community, or a parti- 
cular group, in fact, rules (Guizot, Representative Govern- 
ment, i. p, 167). This was the doctrine of the French 
Revolution. “ Sachez que vous 6tes rois et plus des rois,” 
said a revolutionary orator cited by Taine. It was the 
language of the founders of the American Constitution 
and contemporary political writers; the language, for 
example, of Paine: “In republics such as there are 
established in America the sovereign power, or the power 
over which there is no control and which controls all 
others, remains where nature placed it — in the people” 
(Dissertations on Government, i. 6). 

The same theory assumes a more subtle form, especially 
in the writings of Hegelians. Sovereignty is with them 
a term descriptive of the real will of the community, which 
is not necessarily that of the majority. “ If the sovereign 
power is to be understood in this fuller, leas abstract 
sense, if we mean by it the real determinant of the 
habitual obedience of the jjooplc, wc must look for its 
sources much more widely and deeply than the analytical 
jurists do ; it can no longer be said to reside in a deter- 
minate person or persons, but in that impalpable congeries 
of the hopes and fears of a people bound together by 
common interest and S 3 nnpathy, which we call the common 
will ” (Green’s Works, 2. 404). “ Though it may be mis- 

leading to si)eak of the general will as anywhere, either 
actually or properly, sovereign ... yet it is true that 
the institutions of political society are an expression of, 
and are maintained by, the general will ” (2. 409 ). 

Sovereignty is used in a further sense when Plato and 
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Aristotle speak of the sovereignty of the laws {Law$^ 
4. 715; Foliticii 4. 4; 3. 15). Thus Plato remark: “1 
see that the State in which the law is above the rulers, 
and the rulers are the inferiors of the law, has salvation.” 
(See also Gierke, Gciu)$9enKhaft8recht^ 3. 8.) Even in 
mediaeval writers such as Bracton is found the notion 
that the king is subject to the laws: Bracton knows 
of no sovereign in the Austinian sense, and distinctly 
denies to the royal authority the attribute of being in- 
capable of legal limitation ” (Figges, Tfie Divim Right of 
Kings^ p. 13). We find the same expressed by many 
German jurists, the idea of a State which exists only 
in the law and for the law, and whoso life is but by a 
legal order regulating public and private relationship 
(Gierke, iii. x.). 

Among the definitions of sovereignty may be quoted 
these: “That which decides in questions of war and 
l)eace, and of making or dissolving alliances, 
and about laws and capital punishment, and 
exiles and fines, and audit of accounts and 
examinations of administrators after their term 
of office” (Aristotle, Politics^ 4. 4. 3). “Suprematum 
illi tribuo qui non tantum domi subditos manu militari 
regit, sod et qui exercitum extra fines ducere et armis, 
foederibus, legationibus, ac cseteris juris gentium function- 
ibus aliquid momenti ad rerum Europje gcneralium summam 
conforre ix)test ” (Leibnitz, Opera^ 4. 333). “ La souver- 

ninet<S est celle qui sert a exprimer rindependance d*un 
4tfit aussi bien l’int<5rieur qu’A. Text^rieur ” (Do Martens, 
TraM du Droit International^ translated by A Leo, 
1881, i. 378). “ L’independance complete qui jxsut se 

inanifester k deux points de vue; I’un exterieur, Pautro 
intiSrieur” (M. Despagnet, Droit International Public, 
1894, p. 80). “Sovereignty as applied to Sttites imports 
the supreme, absolute, uncontrollable power by which any 
^^tate is governed” (Cooley, Constitutional LimiUitions, 
p. 1). “Social control, manifesting itself in the authori- 
tative organization of society as the State, and acting 
through the organs of Government, is sovereignty ” 
(Giddings, Elements of Sociology, p. 217). Soo the col- 
lection of definitions in Der Souveranitdtshegriff irii Bodin, 
4fec., by Dr Adolf Dock (1897), p. 6, and in La Co'nception 
Juridique de Vtllat, by Combothecra, p. 90). Many of 
these definitions describe an ideal state of things rather 
than realities. Some of the definitions would apply to 
the authority of powerful religious bodies in certain periods 
of history, or of illegal associations, such as the Mafia, 
which have terrorized the community. 

Territorial sovereignty is used in a variety of senses. 
Often the phrase is the equivalent of sovereignty. It 
may mean a state of things such as existed in the Middle 
Ages, in which ownership and sovereignty were not clearly 
j«ei)arated : when he who was owner had sovereign rights 
incident thereto, or, as it was sometimes phrased, when 
sovereignty inhered in the territory, when the king was 
the supreme landowner (Maine, Ancient Law, 106); when 
all political power exhibited proprietary traits, and was 
incident to the ownership of land (Maitland, Township 
and Borough, 31). Territorial sovereignty is thus defined 
by Leibnitz: “ Superioritatem territorialem in summo 
flubditos coercendi jure consistere” {Opera, 4. 358. See 
Laband, 1. c. 8). 

Certain propositions are often stated with respect to 
sovereignty. One of them, stated by Rousseau {Du 
Contrat Social, 2. c. 2), is that it is indivisible ; 
Nmiun a proposition true in the sense that in regard 
fiSLme matters at the same time there can- 
not bo two sovereigns, but not true in the sense 
in which it has often been employed, namely, tliat in the 
last analysis of society there are some persons or person 


who controls all conduct and are habitually ol)eyed as to 
all matters. Rather we may say with ]Maino, “Sove- 
reignty is divisible, but independence is not,” A frequent 
deduction from the theory of the indivisibility of sove- 
reignty is that there cannot be double allegiance ; in other 
words, no one can be the subject of two States. This 
deduction is not in fact true. With the existing differ- 
ences in the laws of modern States as to nationality, 
persons may be, and are, subjects of two or more States. 
In the native states in India there may be said to be 
double allegiance. Mr Tupper, in his work on Indian 
Protectorates, refers to “the double allegiance of the 
subjects of native states ” in India ; and ho explains that 
the native rulers are tliemselvos subject to the Indian 
Government. “For all jnirposes of our relation with 
Powers the subjects of Indian native states must be 
regarded as subjec^ts of Her Majesty” (Tupper, Indian 
Protectorates, p. 353). Such double allegiance is apt to 
exist in times of transition from one sovereignty to another ; 
for example, in the 18th century, in the British |K)Ssessions 
in India, the Mogul was said to exercise a ]K)rsonal 
sovereignty. As Sir William Scott remarked in the Indian 
Chief, 3 C. Rob. 22, it hardly existed otherwise than as a 
phantom : the actual authority was exercised by the East 
India Com|>any. 

Another deduction from the same proposition is that 
any corporation or private l)ody wdiich appears to cxeiriscj 
sovereign powers together with tlio State does so only by 
delegation. This theory is thus stated by Burke ( ]Vm*ks, 
7. 289) with reference to tlie East India Company : “ The 
East India Company itself acts under two very dissimilar 
sorts of power, derived from two sources very remote from 
each other. The first source of its j)ow^er is under charters 
which the Crow’u of Great Britain was authorized by Act 
of Parliament to grant, the other is from several cliarters 
derived from the Emi)cror of the Moguls. ... As to 
those of the first description, it is from the British charters 
that they derive a capacity by wdiitdi they are considered 
as a public body, or at all capable of any public function. 

. . . This being the root and origin of their power, renders 
them responsible to the party from whom all their 
immediate or consequential i) 0 wcrs are derived.” 

Another proposition oftcui stated with res])ect to 
sovereignty, is that it is unlimited : a proposition wdiich 
is not true of the legal or political sovereign. In all 
States are limits, more or less definite, to such powers, 
according to the character of the subjects and the relations 
of the State to foreign powers. Even desjKitism is tcun- 
pered by assiissination and the liability of revolution 
(Dicey, Law of tlw. Constitution, j). 73). A third proposi- 
tion often expressed with resjiect to sovereignty, is that it 
cannot be alienated ; a projxisitioii thus stated by Rousseau: 
“Jo dis quo la souverainete, ifetant ([ue Fcxercise de la 
volont(S generale, no jKiut jamais s’^liiincr” {Dn Contrat 
Social, 2. 1). 

According to one view, sovereignty is not the distinctive 
note of a State. Many communities usually regarded as 
true States do not possess it. There are sovereign and 
non-sovereign Htates; international law lecognizing both. 
In the view of many writers sovereignty is not a necessary 
attribute of a State, but a mark of indcix5ndcnce (Laband, 
Das Sta/itsrecht des Deutschen Reiches, 1. 87 ; tJcllinck, 
Die Lehre von der StaaUnverhindungen, p. 37 ; Meyer, 
Lehrhuch des Deutschen Sfaatsrec/ites, p. 5 ; Rohm, Allge- 
meine Staaislehrc. See the contrary view presented by 
Professor Burgess, Political Science or Constitutional Law, 
i. 52 ; Political Science, Quarterly, 3. 123 ; M. Georges 
Streit, Revue de Droit International, 1900, p. 14). 

The phrase Italf sovereign States was invented by J. J. 
Moser to describe States iKjssessing some of the attributes 
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of sovereignty. Under this class are grouped very diverse 
communities. There are States which possess some 
attributes of sovereignty, but not others ; States 
posseasing internal autonomy, but not extcr- 
nally independent ; States which are more or less 
und(5r the influence of others. There are also 
States which liave certain of the attributes of sovereignty, 
but arc subject to servitudes or burthens imposed by treaty, 
usage, or force. Feudalism had a phraseology to express the 
varieties of fiefs which existed under it; modem inter- 
national law has no generally accepted terminology for the 
still greater variety of States which now exist. These 
varieties tend to multiply, and it is difficult to reduce them 
all to a few tyiws. The theory that States are ccpial, and 
possess all the attributes of sovereignty, was never true. 
It is still more at variance with the facts in these days 
when a few great States predominate, and when the 
contact of Western States with African and Asiatic States 
or communities gives rise to relations of dependence 
falling short of conquest. The division into federations, 
confederations, and alliances is not complete. Jellinek 
has suggested this classification {Die Lehre von der Staaten- 
verbivdnwjenj p. 58): (tt) Unorganized associations, in- 
cluding — (1) treaties; (2) occupation of the territory of 
one State and administration by another, as in Bosnia and 
Cyprus; (.3) alliances; (4) protectorates, guarantees, per- 
petual neutrality ; (5) Der Staatemtuat^ the feudal Sbito, 
of which Jellinek gives the Turkish empire and the ohl 
Gorman emi>ire Jis examples, (h) Organized associations, 
including — (1) international commissions {intemxition- 
ale Verwaltungsvereme^ such as international postal and 
telegraph unions, <fec.) ; (2) the Staatenhind or federal 
Stiite; (J) real unions of States as distinguished from 
personal; (4) the B\mdeMi<mU Most of the existing 
varieties may Ik) conveniently ranged in the following 
classes : — 

(1) States which have complete independence, complete 
autonomy, external and internal, and which are recognized 
in international law as sovereign States. 

(2) States which have complete external independence, 
blit are more or less subject jKjnnanently to other States 
as to their internal affairs. Of this class there are few 
examples. Perhaps, however, such >States as jxjrmit, 
[Hirmanently or normally, of interference by others on 
behalf of certain classes of subjects may be so described. 
Among such are Bulgaria, Montenegro, Servia, and 
llumania, as to which the Treaty of Berlin (Article 5) of 
1879 stipulates for rights of members of all creeds and 
religious worship. The general principle is that a treaty 
does not detract from sovereignty. As Jellinek expresses 
it, “ Der Staatenvortrag bindet, aber er unterwirft nicht ” 
{Gesetz und Verordmmg^ p, 205); or as Grotius (1, c, 3, 
22. 2) expresses it, “ Noc regi aut populo jus demit summi 
inqHjrii.” 

(3) States which enjoy complete autonomy as to intenial 
affairs, but which are more or less subject to other States 
as to foreign relations. Some writers would place in this 
category all States forming part a of true confederacy. 
Tt includes States which are united temporarily — cases of 
inorganic unity, to use Jellinck’s expression. It includes 
also permanent alliances or organic unions. These are 
some examples ; — 

(а) Brotect.(yraie8 and Suzerainties, The status of certain States, 
such 08 Bulgaria, Eumania, tho late South African Kepublic, are 
peculiar. They are undoubtedly for many purposes sovereign. 

(б) Tho unions between a superior and inferior State, e,g,^ 
the relations of the various States to the old German Empire ; 
the relations of the Ottoman Forte to its Christian provinces. In 
the Middle Ages tho question was often mooted whether States 
subject to feudal Bup^iors, or the States forming the German 
Empire, were sovereign. According to one common definition 


they were not : a true sovereign State was universitais qwB non 
superiorem recognoseit, ** Gelni est absolument souverain qni ne> 
rien tient apres Dieu que de Tesp^e. S’il tient d’autrui il n’Cst 
plus souverain.” The prevalent opinion, however, was that 
sovereignty was compatible with rights such as were possessed by 
the Jieieh over the princes of Germany ; that there might be fiofa 
held in full sovereignty ; and that vassal States, when subject only 
to *'nude vassalage,'^ were sovereign. That was the view of 
Grotius (1. 1. c. 3, 23. 2), who holds that the nexus fcwlalis ia 
consistent with summum imperium. 

(4) States which have, by treaty or otherwise, parted 
with some ix>rtion of their sovereignty and formed new 
political units ; what Mr Herbert Spencer calls “ compound 
political heads,” or, to use Austin’s expression, ** composite 
States.” The most important examples of this class consist 
of federal or comiwsite States which by treaty or otherwise 
have surrendered certain of their powers, or which have 
created a new State (Staatonbund). For many years one 
of the burning questions in the politics of the United States 
w^as the question whether tho individual States of tho 
Union remained sovereign. According to the theory of 
Calhoun, the States had entered into an agreement from 
which they might withdraw if its terms were broken, and 
they were sovereign. According to tho theory expounded 
in the Federalist^ the individual States did not, after the 
formation of tho constitution, remain completely sovereign : 
they were left in possession of certain attributes of 
sovereignty, while others were lodged in the Federal 
Government ; while there existed many States, there was 
but one sovereign. Even if the origin was a compact or 
contract, after tho “ United States ” were formed by a 
“Constitutional Act” there no longer existed a mere 
contractual relation: there existed a State to which all 
were subject, and which all must obey (von Stengel,. 
Staatenhund und Bimdesstaat ; JalirhuchfUr GesetzgeJmng, 
1898, p. 754 ; Cooley, Frinciples of Constitutional Lau\ 
pp. 21, 102). According to Austin: “In the case of a 
composite State or a supreme federal Government, the 
several united governments of the several united societies,, 
together with a government common to these several 
societies, are jointly sovereign in each of these several 
societies and also in the larger society arising from the 
federal union, tlio several governments of tho several 
united societies are jointly sovereign in each and all” 
(5th ed., i. 258). In point of fact, there are fields of 
action in which A is sovereign, others in which B is 
sovereign, and certain others in which A and B are jointly 
or alternately sovereign. To take the American Constitu- 
tion, for examj)le, the States are sovereign as to some 
matters, the Federal Government as to others. 

(5) Another division includes anomalous cases, such as 
C^yprus or Bosnia, in which one Government administers 
a country as to which another State retains certain iK)wer8y 
theoretically large. 

(6) The territories governed or administered by chartered 
companies form a class by themselves. Nominally such 
companies are the delegates of some States; in reality 
they act as if they were true sovereigns. 

(7) Two other classes may l )0 mentioned : (a) cases of 
real union between States, e.^., that between Austria and 
Hungary; (/>) personal unions, distinguished from the 
above-named forms— ^for example, the union of England 
and Hanover. 

(8) A small group consists of instances of condominium 
or arrangements similar thereto ; for example, the arrange* 
ments as to the Samoa Islands from 1889 to 1899. 

According to modem usage the appellation “sovereign 
State” belongs only to States of considerable size and 
population exercising without control the usual powers of a 
State, e,g,^ able to declare peace or war. Leibnitz, discuss- 
ing Ihis subject in his Tractatus de Jure Suprenuitue, 
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(Cjpem, 4. 362), says; “Itaque valdo etiam diibito, an 
possit Beipublicffi illi Italise, quam vocaut Sancti Marini 
oppidom, concedi suprematua, tametsi jure liberam 
esse nemo negot,” a remark which would apply 
* * also to the Republic of Andorra: “Illitantum 
vocantur souvorains ou potentats, qui territorium majus 
habont, exercitumquo educere possunt ; atquo hoc demum 
illud est, quod ego voco suprcmatum, et Qallos quoquo 
Arbitror, cum de rebus ad jus gentium spectaniibua, j.mce, 
bello, feederibus sormo est, et ij)ai aliquoa vocaut souve- 
rains, eos non de urbibus liberis loqui, ncc exiguorum 
territoriorum, Dominisquoe facile dives Mercator sibi emere 
potest, sed do majoribus illis potestatibus, quas bellum 
inferre, bellum sustinero, propria quodammodo vi stare, 
ftjedera pangere, rebus aliaram gentium cum auctoritato 
interveniro possunt ” (4. 359). 

With this view may be compared that of a writer in the Law 
Magazinef vol. xxv., 1899, p. 80, who argues tliat the Kepublic 
•of San Marino is a State in the full sense. 

It is sometimes suggested that self-governing colonics 
«.ro to be regarded as true States. Undoubtedly some 
rCohnIea them can no longer be regarded as colonies 
o on ec. sense. The self-governing colonics 

forming part of the “multi-cellular British State,” as 
Mr Maitland describes it (Political Theen'ies of tlve Middh 
Age&y p. x), liavo an essentially “State-liko character.” If 
Liberia is a State, the same may surely 1)C said of Canada. 
It is true the British colonies have not the power of declar- 
ing war or peace, or regulating the fondgn policy of tin; 
Empire ; and the Crown may disallow a measure 2 >iLSHt'd 
by the Dominion Parliament (Bourinot, Constitution of 
Canada^ 1888, i>. 75 ; Lefroy, Legislative Potver in 
Canada^ 244). ColoniJ legislatures are said to have 
<ielegated ])owers. It is more accurate to say that as to 
•certixin matters the Legislature of the Canadian Dominion 
is sovereign, and as to certain others that it is not 
{Lefroy, 244; Quick and Garrad, Australian Common- 
wealthy 328 ; Dicey, 106) ; and as to some matters they 
are in fact, if not in form, universikites sn^ierwrem non 
recoijnoscenies (Quick and Garrad, 319); or that they are 
States in firocess of making. Occasionally the expression 
“subject of a colony” is now used {Low v. Rmitledge^ 
L.li. 1 Ch. 42 ; Lefroy, Legislative Power in Canada^ 
329). At all events, the self-governing colonies may ho 
•classed as “ half sovereign States ” or “ (juasi-sovereign.” 

Many atteini>ts have been made to enumerate the 
4 xttributes of sovereignty, i.c., the regalia, i)rerogatives, &c., 
as they were called. For example, Bodin gives 
AitribuUa a ligt of the projierties of majesbis or sovereignty : 

(a) “ Legem universis, &c., singulis civibus dare 
jKJsse; (b) bellum indicere aut pacem inire; 
{c) to ajipoint and change magistrates ; (d) jxjwer of final 
apixjal; (e) power of pardon; (/) raising revenue; (</) 
■coining money” (De Republican i. c. 10). Leibnitz, with 
the Middle Ages in view, divides the attributes or faculties 
into two classes : regalia majora and regalia minora. 
Hobbes {Leviatlui7i)n analysing these attributes, enumer- 
ates twelve attributes. “ These,” he says, “ are the marks 
which make the essence of sovereignty, and which are 
the marks whereby a man may discover in what man, 
or assembly of men, the sovereign jpower is placed or 
resideth.” He also describes them as “ inseparable 
rights.” Bluntschli {Allgetneine StaatslekrCn L 575) 
•enumerates these attributes : (a) right of recognition of 
majestas ; (6) indei^endence ; (c) jower to determine 
•constitution ; (d) right of legislation ; (e) action through 
<leposed organs; (/) irresionsibility. All of these 
onumerations are 02 )en to the objection that they 
jnerely describe the action of the State at a jxarticu- 
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Jar time, or indicate a theory of what an ideal State 
should be. 

Authowties. — ^The literature of the subject is immense ; every 
book on political science, from Republic of Plato and the Rulitica 
of Aristotle, has dealt with or touched sovereignty. A few of the 
chief modem works are — Bluntschli. Allgtmcim StaaisUhre, 
1862. — Gikuke. Das Deutsche OemsscnschcfisredU, 1863-81. — 
Austin. Lectures on JimsprudcncCf 8rd ed. 1869. — Maine. 
Minute on the Kdthuiwdr States, 1864 (printed in Life and 
Speeches, p. 320) ; Early History of Institutions, 1876. — Lauand. 
Sfaatsrexht des Dndsehen Reiches, 1876. — VoN MoiiL. Eneyelo- 
pculkder Staatsivisscmchaf ten, 2nd od, 1872. — Gikkkk. Johannes 
Althusius, 1880.— Jellinkk. Die Lehre von den Staatsverhin- 
dungen, 1882. — Meyer. Lchrbuch dcs DevJtschen Staatsrecht, 
1878. — Bosin. Souv&ranitdlstaat-, 1883. — Garkis. AUgemeincs 
Staatsrecht. 1882. — Cooley. Constilutwmbl Limitations, 6th ed. 
1890.— JiCLLiNEK. Ueher StaalsfragmcnU, 1896. — IVesterkamj*. 
Staatenbund und Rvndcsstaat, 1892.— Green’s 1892.— 

Kowlrr. City State, of the Creeks and Romans, 1893. — 
Salomon. LOecvpaUoti des Territoires sans Maitres, 1896. — 
Dicky. Law of the. Cimstitntion, f»tli ed. 1897. — Combothkcra. 
La Conception Juridique de VElat, 1899, — Hkhm. AUyemeine 
Staatslehre, 1899. — OinniNGS. Princijdcs of Sociology, 3rd ed. 
1899. — Burokhs. Political Science and Constitutional Law, 
1899. — Merriam. History of the Theory of SovereigTdy since. 
Rousseau, 1900. — Bryce. Stwlies on Histtrry ami Jurisprudence, 
2. 49. 1901. — Bornhak. Einscitige Abhdngigkeitsrcrhdltnisse 

unter den Modernen Staaten, 1896.— Willoughby. The Ratnre 
of the State, 1896. (j. Mf.) 

Sowerbyp a large village, Yorkshire, England, in 
the Sowerby jmrliamentary division of the West Biding, 
on both sides of the river Calder, 3 J miles west-south-west 
of Halifax and IJ mile distant from Sowerby Bridge 
station. Since 1891 Sowerby and its neighbouring parisli 
of Sowerby Bridge have been governed by urban district 
councils. At Sowerby Bridge a free public library 
was opened in 1893. The population of the urban 
districts was — Sowerby, in 1891, 4051 ; in 1901, 3653 ; 
Sowerby Bridge, in 1891 (altered area), 10,426; in 1901, 
11,477. 

Spa, a w^atoring-placo in tlie jjrovincc and 21 mil(‘s 
souili-east of the town of Liege, Belgium. The altitude of 
the town varies from 820 feet to 1080 feet above sca-levol. 
The surrounding scenery is very picturestiuo, consisting 
chiefly of low, wooded hills. The town has flourished since 
the 16th century, but attained its liiglu'st poimlarity in the 
18th century, when it was visited by, among others, IVlcr 
the Great, Gustavus III. of Sweden, Joseph 11. of Austria 
and the Eiiq)eror Paul of Bussia (before he ascended the 
throne). Altogether there are sixteen sj^rings, the waters 
being clialybeato (50* Fahr.). A new parish church was 
built in 1884-85. The Gallery Leoi)o](l II. coribiiiis a 
small museum, as well as music halls, reading-rooms, &c. 
Like Monte Carlo and Ostend, Sjia permits public 
gambling in its casino. The season lasts from May to 
October, during which j)criod the, |)Iace is visitcil by some 
17,000 ixjrsons annually. Population (1890), 7109; 
(1900), 8192. 

Spall is (in Persian Sipiri, meaning “warriors,” and 
synonymous with lSty}op) originally denoted the holders 
of fiefs in Central Asia who were und(ir an obligation 
to yield i^ersonal military service to their superior chief. 
In process of time the term came to be api)lied to the 
soldiery whom these inferior nobles furnishcil in their 
own stead. A like feudal institution existed in Turkey, 
and the “ Spahis ” were the light irregular cavalry which 
from the time of Sultan Amuratli I. (1326) down to the 
beginning of the 19th century formed the flower of the 
Turkish army ; at one i>eriod they are estimated to have 
numbered 130,000. “Spahis” is the term now apidied 
to certain native cavalry regiments in Algiers and Tunis, 
which are officered by Frenchmen. 
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SPAIN. 


I. Statistics. 

rpHE present 49 provinces of Spain are subdivided into 495 
X districts, styled partidoB jvdieialeB^ and 9274 parishes 
T§rHtoHml O'yuntamienrtos. A plan has been mooted 
diviMioiiB for once more grouping the provinces into 
andpopu- regional divisions, and the parishes into groups 
Imtion, the prevalent tendency toward 

decentralization. In 1857 the population, according 
to the census, was 15,464,340; in 1877, 16,631,869; 
in 1887, 17,673,838; in 1897 (excluding soldiers and 
their families abroad), 18,226,040, of which 8,884,389 
wore males and 9,341,651 females. The census of 1897 
shows that there were 28,460 foreigners permanent 
residents and 9080 foreigners temporarily resident in 
Bijain. Only 24*79 per cent of the whole population lived 
in towns. The density of the population is greatest in 
Galicia, parts of Catalonia and the Basque provinces; 
lowest in Cuenca, Teruel, and some parts of Andalucia and 
Aragon. The average on the whole kingdom was 90 per 
square mile in 1887 ; 93 in 1897. In 68 towns (in 1897) 
the death-rate was higher than in Madrid, and the average 
was in the provinces from 1*95 per cent, in Canaries to 
3*88 })cr cent in Palencia; and the birth-rate ranged from 
2*78 i)cr cent in Pontevedro to 4*36 in Palencia. 

The following table shows the provinces, area, and total 
Spanish population in 1887 and 1897 : — 


Provinces}. 

Area in 
Square Milc& 

Population, 

1S87. 

Population, 

1807. 

A’ew OcLstiUe . 

28,018 

1,778,155 

1,849,929 

Madrid 

2,997 

683,484 

730,807 

Guadakjaiu 

4,869 

205,040 

202,282 

Toledo 

5,586 

356,398 

369,830 

Cuenca 

6,726 

246,091 

245,122 

Ciudad Real 

7,840 

287,142 

802,088 

Old Oastillc . 

25,400 

1,744,801 

1,784,620 

Burgos 

5,661 

342,988 

343,859 

Logrono 

1,946 

183,430 

188,620 

Santander . 

2,112 

249,116 

267,292 

Avila . 

2,982 

195,321 

201,836 

Segovia 

2,714 

155,927 

159,057 

Soria . 

3,836 

157,008 

153,522 

Palencia 

8,126 

189,349 

193,963 

Valladolid . 

3,043 

271,162 

276,971 

Asturias 

4m 

015,844 

022,955 

Oviedo 

4,091 

615,844 

622,955 

Leon 

15,24^ 

984,711 

090,003 

Salamanca . 

4,940 

320,588 

322,198 

Zamora 

4,135 

274,800 

278,947 

Loon . 

6,167 

389,233 

394,915 

Estremadura . 

10,702 

808,085 

834,045 

Badajoz 

8,688 

476,273 

487,468 

Cacores 

8,014 

83*2,412 

340,577 

Oalicia . 

11,848 

1,907,289 

2,020,080 

Coruna 

3,078 

635,327 

6.51,623 

Lugo . 

8,787 

438,076 

465,996 

Orenso 

2,739 

415,237 

417,327 

Pontevedro . 

1,739 

478,599 

485,084 

Andaturia 

88,926 

8,398,681 

8,433,098 

.Almoria . . ! 

3,302 

345,920 

350,822 

Granada 

4,937 

482.787 

479,159 

Malaga 

2,824 

523,915 

490,331 

Cordova 

5,300 

413,883 

434,802 

.Taen . 

5,184 

428,152 

456,358 

Cadiz . 

2,828 

423,261 

429,576 

Seville 

5,429 

535,687 

541,744 

Huelva 

4,122 

240,067 

260,901 

Valencia 

8,897 

1,481,453 

1,683,024 

Castellon . 

2,466 

292,852 

307,107 

Valencia 

4,8.53 

730,916 

774,206 

Alicante . . 

2,098 

437,685 

451,711 

Carry forward . 

143,628 

12,764,089 

13,074,359 


Provinces. 

Area in 
Square Uiles. 

Population, 

1887. 

Population, 

1897. 

Brought forv^ard . 
Mta/tia . 

Albacete 

Murcia 

Catalonia 

Lerida 

Gerona 

Barcelona . 
Tarragona . 

Aragon • 

Huesca 

Saragossa . 

Teruel 

Navarra 

Kavarra 

Basque Provha^cs . 
Vizcaya 

Guipuzcoa . 

Alava . 

Balearic Isles . 

Canary Isles . 

African possessions . 

Total . 

143,628 

10,449 

6,972 

4,477 

12,488 

4,776 

2,272 

2,985 

2,451 

17,979 

6,878 

6,607 

5,494 

4,0J^ 

4,046 

2,782 

849 

728 

1,205 

1,800 

2,9U 

12,754,089 

720,848 

231,073 

m,770 

1,830,189 
296,609 
311,153 
879,771 
348,606 
922,554 
260, m 

415,152 

246,817 

807.994 

307.994 
610,194 
234,880 
181,149 

94,165 

318,480 

801,968 

6,582 

13,074,359 

765,494 

236.845 
519,149 

1,951,780 

284,698 

802.845 
1,028,118 

336,579 

907,251 

247,317 

412,172 

247,762 

800,881 

800,881 

676,858 

289,405 

192,311 

94,642 

809,807 

889,208 

11,270 

196,171 1 17,673,838 

19,225,853 


In regard to professions, the 1807 census showed that 
4,854,742 inhabitants were occupied in agricultural pur- 
suits, 243,876 in manufacturing and mining, 194,755 in 
commerce, 11,804 lawyers, 40,528 in holy orders, 28,549 
nuns, 20,555 in medical professions, 97,257 public ofiicials^ 
49,665 employed in railways and conqianics, 39,136 
teachers, 16,849 artists, 423,999 servants of both sexes, 
91,226 paupers and mendicants, 823,310 operatives and 
handicraftsmen. 

In 1897 Madrid had 510,616 inhabitants, Barcelona 
504,396, Valencia 203,958, Seville 145,728, Malaga 
125,434, Murcia 108,476, Saragossa 97,433, Bilbao 
74,076, Granada 74,599, Cadiz 67,987, Palma 62,626, 
Carthagena 86,424, Valladolid 67,917. There were 44 
towns with a population of over twenty and below sixty 
thousand, and 133 towns ranging from ten to twenty 
thousand. In the last twenty years of the 19th century 
there was a marked increase in the jwpulation of great 
to^^ns. 

The birth-rate in Spain was 37*60 per 1000 in 1861-70 
and 36*20 in 1886-92. The marriage-rate was 7*60 per 
1000 in 1861-70, dropping to 6*40 in 1883-85, and rising 
again to 7*30 j)er 1000 in 1886-92. The death-rate, per 
1000 was 30*10 in 1861-70, 33*90 in 1883-85, and 
31*40 in 1886-92. Tho percentage of illegitimacy is 5*8. 
The death-rate in Madrid, 32*80 per 1000, is the highest 
of all European capitals. 

Emigration and IrrmigratUm , — From 1882 to 1890, 611,295 
persons emigrated from Spain, and the immigrants were 462,898, 
leaving a balance against Spain of 148,402. In tho years 1891-95 
the emigrants were 837,106 males and 53,571 femmes, and the 
immigrants 245,048 males and 55,893 females, leaving a balance 
against Stmin of 89,736 in all. More than half the eminanta 
and immigrants belong to the agricultural olasses, the latter 
chiefly returning from Portugal and Algeria. About 66 per orat. 
of the emigrante went to America, about 29 per cent, to Africa, 
meaning Algeria, and the rest to Europe and Oceania. In these 
figures are included the reliefs of tho colonial army, the officials 
aiid civilians going and coming from the colonies up to 1895. 
The average annual emigration for the years 1898-1900 was 58,805 
persons. 

Roman Catholicism is the established religion and State Church 
under the Constipation of 1876. In the budget of 1899-1900, 
£1,639,262 was assigned as Church estimates under the Concordat 
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with Borne. Spaniah codes still contain many severe penalties, 
including fines, correctional prison, and penal servitude, for delicts 
MimUwiata as writers and journalists 

fj^uently discover when they give olTonce to the 
eodesiaBtical authorities. Blasphemy is punished by imprison- 
ment The bish^ sit in the Superior Council of Education, and 
exercise much influenoe on the programmes of public instruction. 
The latest education reform in 1899 obliges all boys to follow 
lectures on theology and relimon during six out of seven years of their 
curriculum to obtain the B.A. degree. Canon law and Church 
doctrine form an obligatory part of the studies of men qualifying 
for the bar and magistracy. By the Constitution of 1876 non- 
Catholics are only permits the exercise of their form of worship 
on condition that they do so in private, without any public 
demonstration or announcement of their services. The same rule 
applies to their schools, which are, however, numerously attended, 
in Madrid, Seville, Barcelona, and other towns, by children of 
Protestant families, and of many Catholics also. The rrotestunt 
cemeteries, in the few places where they exist, are respected 
because chiefly foreign projierty. Many Spanish cemeteries have a 
comer set apart for Protestants, .Tews, and Freethinkers. At the 
census of 1877 the total official number of I^otestants was 6664, 
and of Freetlunkers 9645, out of 16,634,345 Spaniards. In 1887 
the figures were 8000 and 11,000 out of over 17 millions; but the 
facts are not fully disclosed, as both Protestants and Freethinkers 
are known to bo much more numerous, especially in the middle and 
lower classes. Though Wilkomm said, in the early ’eighties, that 
he had grounds for supposing that indifrereuiisin was then ^ncral 
in the upper and even in the lower classes, and fanaticism and bigotry 
limited to some distant provinces where the clergy had much influence 
on the lower orders, such was not at all the case at the close of the 
19th century. With liberty of conscience during the Revolution, 
from 1868 to 1877, certainly the Church lost ground, and in- 
differenco, scepticism, and anti-clerical ideas did prevail for a while 
in great towns, in the centres of Republicanism in Catalonia and 
Andalucia ; but a reaction set in with the. Restoration. The 
Governments of the Restoration showed the Church much favour, 
allowed the Jesuits and religious orders of both sexes to spreml 
to an extent without precedent in the century, and to take hold 
of the education of more than half of the youth of both sexes 
in all classes of society. The revival of Church and monastic 
influence began during the reign of Alphonso XU., 1877-85, and 
considerably increased afterwards under the regency of yueen 
Christina, during the long minority of Al])]ionso XIII., the 
^^son of Pope Loo XIII. It made itself felt very visibly at court, 
m society, iu jKilitics, and even in legislation. 

A law of iHh July 1857 made primary education compulsory 
on all children of school ago, originally fixed at six to nine, and 
Bd n proved imiwssible to eufoive 

Bcncmuon, statute, and the majority of Sjiaiiiards arc still 
illiterate, though in decreasing proportion at each census. The 
primary schools for both sexes are kept up at the expense of 
the parish ; the ayuntaniientos, or municipal councils, in many 
provinces iwiy the teachers very irregularly, and often owe them 
arrears of several years, Tho secondary schools are styled 
institutes and are mostly self-supporting, as tho fees paid by 
the pupils for attendance at lectures r,nd for their B.A. degrees 
in general cover tho expenses of such establishments, which get, 
besides, subsidies from some of the provincial councils. Sjiain 
has ton universities : Madrid, the most numerously attended, has 
14,000 students ; Salamanca, the most ancient, the alma mater of 
Spanish science and letters in the Middle Ages and Renaissance ; 
Granada, Seville, Barcelona, Valencia, Santiago, Saragossa, 
Valladolid, and Oviedo. Most of tho universities are .self..support- 
ing from the fees of matriculations and of degrees. In fact, the 
Stete is in great part thus reimbursed, tho £360,000 placed 
nominally on record in tho annual budget for education. Tlio 
primary schools were attended in 1897, by 1,168,01.3 boys and 

I, 095,184 girls, making a total of 2,263,197 children receiving 
education in the State munici]ial schools alone, exclusive of 
free schools and religious houses of education. Tho normal 
State schools for the training of professors contained 2041 male 
and 3518 female pupils. Tho free normal schools had 2025 male 
and 2219 female pupils. Tlie secondary or higher schools of the 
State had 29,362 pupils, and the free schools of the same grade 
6866. Tho universities had 91,995 students, of whom 11,947 
alone belonged to tho class called frae students, trained in addition 
to the regular matriculated undergraduates. The professoriate con- 
sisted of 549 university professors, who mostly secured their chairs 
by competitive examinations, 567 professors of institutes, 617 
professors in the normal schools to train teachers of primary 
spools, and 37, 754 teatihers of the primary State schools. The total 
number of Spaniards who could read and write in 1877 was 
4,071,823 out of a population amounting to 16,631,869. In 1887, 
5,004,470 Spaniards could read and write, 602,006 read only, and 

II, 945,875 could neither read not write, out of 17,565,632. The 
census of 1897 did not give the details of these three classes, as 


the returns were ineomplete, but it is believed there is a further 
progress of about 9 per cent There are, besides tho State universities, 
institutes, and primary schools, numei-ous Jesuit and other 
ecclesiastical schools for boys, a Jesuit Catliolic University at 
Deusto, near Bilbao, whose pupils have to pass tlieir final 
secondary examinations and take all degrees in the State 
establishments as free scholars. The education of girls has been 
much develo^wd not only in the State schools but even mora so in 
the convents, which educate more than half the girls of the upper 
and middle and part of the lower classes. There are free day- 
schools for girls and an institute iu Madrid. Many girls att^d 
the provincial institutes, and some have successfully gone in for 
tho B.A. degrees and even higher honours iu the universities. 

Spain is a hereditary monarchy, the Constitution of 
which was voted by tho Cortc's and iKurame the 
fundamental law of 30th Juno 1876. The Hon mad 
sovereign becomes of age on completing Ids or Oovm* 
her sixteenth year. The legislative authority 
is vested in the sovereign in conjunction with the 
Cortes. Tho Cortes consist of an UjqxT House, styled 
Senate, and a Lower House, styled Congress of Deputies. 
Half the members of the Senate, 180, arc life jHsers — 
who sit as nominees of tho Crown by royal decrees, or 
in their own right as marshals, archbishops, and car- 
dinals, presidents of tho Council of State or Supreme 
Court, after holding such appointments sev(*ral years — and 
grandees. The other half of the Senate, 180, aro elected 
three each by tlio 49 provinces of the kingdom, and the 
remainder by academies, universities, dioceses, and State 
(^orjiorations. The senatorial electors iu tho provinces arc 
delegate's of the communes and all the menilx'rs of tlic 
])rovincial council, presided over by the governor. TJie 
Lower House of the Corte's were elccte^d by a vt'iy limited 
franchise from 1877 to 1890, when the Cortes passed a 
Reform Bill that became law on 29th .Tunc 1890. This 
law re-established universal suffrage, that had existed during 
the Revolution, from 1869 to 1877, when the first Cortes of 
the Restoration rei)laced tliat electoral system hy a limited 
franchise. Under tho law of 29th Juno 1890 every 
Spaniard who is not debarred from his civil and civic riglits 
by any legal incapacity, and Inis resided consecutively 
two years in his parish, iKJcomes an elecjlor on completing 
liis twenty-fifth year. Soldiers and sailors in active service 
cannot vote. All Spaniards aged 25 and who are not 
clerks in holy orders can be elected. The same electoral 
law was extended tx) tho munici]Mil elections. 

The executive administration is entrusted to a resi)onsible 
Ministry, iu which the president generally holds no portfolio, 
though at times some Brimo Ministers liavo also taken 
charge of one of the eight dei)artinonts. The ministe'.rial 
departments are: Foreign Affairs, Craee and Justice, 
Finaneo, Interior, War, Education and Fine Arts, Marine, 
and Public Works, which includes all the material interests. 
Under the Secretary of State for tlie Interior the civil 
administration in cjuh provinc'o is liea(l(i<l by a governor, 
who represents tlie e(*iitral ])ower in the ])rovincial council, 
which is also elected by universal suffrage. There are 49 
provincial councils, and 9274 ayuntamientos or municipal 
councils. 

The present civil code was put into force on Ist May 
1889 for the wliole kingdom. Tho penal code dates from 
1870, and was modified in 1877. The com- 
mercial code was put into force on 22nd August 
1885, tho code of civil i>roccdurc, 1st Ai>ril 1881, 
and tho code of criminal procedure, 22nd Juno 1882. 
There is a court of first instance in cacli of tho 495 
partidoR jvdidaleSy or legal districts, into whicli the kingdom 
is divided. From this inferior jurisdiction tho appeals 
go to the 15 avdiencias ierHtoriales^ or courts of apjxial. 
There is in Madrid a Supremo Court, which is modelled 
upon tho Frencli Cour do Cassation, to rule on points of 
law when appeals arc made from the decisions of inferior 
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courts, or when conflicts arise between civil and miHtary 
jurisdiction. When the law of 20th April 1888 established 
trial by jury for most crimes and delicts, 49 audierudas 
one in eac^h province, were created; these are a 
sort of assizes held four times a year. The administration 
of justice is public. Tlie parties to a suit must be repre- 
sented by counsel. The State is always represented in 
*5 very court by ahogado^ fiacalesy public prosecutors, and 
counsel tliat are nominees of the Crown. 

Si)anish flnanco ])assed through many vicissitude^i during 
the 19th century. In the reigns of Ferdinand VIL 
and Isabella 11. the creditors of the State had 
FlamacB. suffer several susiKjnsions of imyments of their 
dues, and reductions lx>th of capital and interest. During 
the Ilcvolution, from 1868 to 1874, matters culminated 
in bankruptcy. Payments of interest w’ere only in part 
resumed after tlie llcstoration in 1876, and in 1882 the 
Oovernment of King Alphonso i)roposed arrangements to 
consolidate tlie floating and Treasury debts of the Peninsula 
in the shai>e of X70,000,000 of 4 jxir cent, stock, redeem- 
able in 40 years, and to reduce and consolidate the old 
exterior and interior debts, then exceeding £480,000,000, 
in the form of £78,840,000 of exterior 4 per cent. <lcbt — 
cjxempt from taxation under an agreement to that eflfect 
with the council of foreign bondholders in London on 28th 
June 1882 — and £77,840,000 of iKirjietual interior 4 jicr 
cent. The colonial debts were not included in those plans 
of Senor Camacho. The debts of Spain were further 
increased in 1891 by a consolidation of £10,000,000 of 
floating debt turned into 4 ])cr cent, redeemable stock 
similar to that of 1882 ; and this did not jirevent a fresh 
growth of floating debts out of annual defleits averaging 
two to three millions sterling during the last quarter of the 
19th century. The floating debt in 1900 had swollen 
to £24,243,600, The Governments of Siiain having 
guaranteed the colonial debts of Cuba and of the Phili]>- 
pinos, wlien those colonies were lost in 1898, at the close 
of the colonial and American \rars, 8j[)ain was further 
saddled w'ith £46,210,000 of colonial consolidated debts, 
and with debts contracted to face the exjiense of those 
w'ars amounting, besides, to £63,257,000. Consequently, 
once more the Spanish Government had to attenijit to make 
both ends meet by asking its creditors to assent to the 
suppression of all the amortization of imixjrial and colonial 
debts, and to a tax of 20 per cent, on the coiqions of all 
the debts, whilst at the same time the Cortes wore asked 
to authorize a consolidation and liquidation of the floating 
and war debts and an annual increase of £3,200,000 in 
already heavy taxation. Under these modifications the 
Spanish debt at the close of the 19th century, exclusive of 
£14,000,000 of Treasury debt, consisted of £41,750,000 of 
exterior debt, still tcmi^orarily exempted from taxation on 
the condition of Iniing held by foreigners, of £270,000,000 
of 4 j)cr cent, interior consols, and of £60,000,000 of new 
5 per cent, consols, replacing the w'ar and floating debts. 
In the budget for 1900 — the financial years of Spain now' 
coinciding with the calendar years — the credits voted for 
the debts of all kinds under these consolidations and 
cotiversions amounted to £16,742,285. 


The following table shows the equivalent at par value, 25 x>esctas 
to the pound steHing, of the budget estimates siiine 1880-81 ; — 




Kevenue. 

Kx|)endiiurc. 

1880-81 
1885-86 
1890-91 
1895-90 
1898-99 
1900 . 

1902 . 

. 

* 

£ 

SI, 666, 031 

34.900.675 
33,622,057 
80,840,688 

84.632.676 
36,218,073 
88,977,610 

£ 

83,466,047 

35,885,869 

33,367,750 

30,689,150 

34,739,176 

85,439,928 

38,847,050 


The chief heads of revenue were in 1902: direct taxation 
£16,538,815, indirect taxation £18,583,600, State moiiopolieB 
and services managed by the State itself £6,512,800, sales ot and 
income accruing from State property £1,175,014, Treasury ways and 
means £1,167,280. The chief items of expenditure for 1900 were : 
civil list of the royal family £376,275, public debt £16,552,470, 
pensions £2,871,220, justice and worship £2,168,106, ^ucation 
£1,784,405, army £6,180,270, navy £1,437,670, Home Office 
£2,103,125, and public works £2,975,035. 

The Bank of Spain has a charter whicli has been renewed and 
enlar^l several times since its foundation after the Restoration, 
and its privileged note issue has had to bo gradually and very 
largely increas^ by legislative authorizations, especially in 1891 
and 1898, as its relations with the Treasuries of Spain and of her 
colonies increased, since nothing in the services rendered by the 
bank to the jmblio would ever have justified the growth of tlie note 
issue first to thirty millions sterling in 1891, then by quick strides 
to fifty and over sixty-one millions sterling in 1899 and 1900. At 
the close of the 19th century the remodelled bank charter, wliich is 
only to expire in 1021, autliorized a maximum issue of £100,000,000, 
on condition that the bank keeps cash in hand, gold and silver in 
c^jual quantities, equal to a third of the notes in circulation up to 
£60,000,000, and equal to half the amount issued above that sum. 
After the budget of 1900 came into force, in April the balance- 
sheet of the hank showed a note circulation of £62,824,178, and 
cosh gold in hand £13,689,257, cash silver in hand £15,605,336. 
Spain still keeps up the French monetary system, francs being 
styled jiosctas of one iiutidrcd ceniiinos each, (lold has disappeared 
from business of every kind since 1881, when tlio premium began 
to rise, and it reached a maximum of 120 per cent, during the war 
with America. Afterwards it drop}>cd to about 30 in 1900. 
Hank notes and silver coin have been practically the currency for 
many years. The French metric system of W'cights and measures 
has been cstablislied since 1871, and has slowly replaced the older 
Castilian methods. 

The Spanlsli army, and the navy also, arc recruited by conscrip- 
tion. Liability to service begins with tlie first day of the calendar 
year in which the 20th year is completed. Kxcopt in . 
extraordinary circumstances, the War Ministers have 
seldom called for more tliaii forty to sixty thousand men annu* 
ally, and of this coTitingont all wlio can, afford to do so buy them- 
selves off from service at homo by ]Miymont of £60, and if drafted 
for colonial service they can buy themselves off by payment of 
£80. The period of Befviee for all arms is twelve years — three 
with the colours, three in the iirst-olass reserve, six in tlio second- 
<!iass reserve. The War Ministers can, and frequently do, scsiid on 
unlimited furlough, or pla(;o in the first-class reserve, men who have 
not com])Ietc(l tlieir first throe years, and thus a considerablo 
saving is made. Brothers can take each other’s place in the ser- 
vice, and oldest sons of aged parents, or sons of widows, cosily get 
exempted. A project for obligatory servljc for all Sj)aniards, wiili- 
out tlio faculty of buying themselves off, has been draw'n up. 
Spain is divided into eight military regions or army corps. Kach 
army corps is commanded by a lioutcnaiit-general, who has under 
his orders two or more generals of division and a corresponding 
number of brigadier-generals. The strength of tbo regular army 
for many years varied between 85,000 and 100,000 in time of peace, 
and during the Carlist war, 1868 to 1876, S]>ain had 280,000 
under arms, and nearly 350,000 during her more rticent colonial 
wars. For 1 899-1 900 the figures were only 80, 000. The active army 
is divided into 56 regiments of the lino with 2 battalions oich, 20 
battalions of rifles or cazudores, 4 African, 2 Haleawss, 1 Mclilla bat- 
talions of light infantry, 2 battelions of rifles in the Canaries. The 
cavalry includes a Rc^uadrou of royal horse guards, 28 regiments of 
tlie lino, remount and depot cstahlisliments, 4 regional squadrons 
in Mallorca, tlio Canaries, Ceuta, Melilla. Tlie artillery comprises 
13 field and 3 mountain regiments, 1 siege and 10 garrison battal- 
ions, and auxiliary oomjMinios. The royal enmneers are 4 rc^ients 
of sap])crs and miners, 1 of pontooners, 1 battalion of teTegra]>h 
engineers, 1 of railways with cyclists, 1 balloon corps, and 4 
colonial corps. S|)ain has besides her regular army other permanent 
military forces in the shape of 1075 officers, 1604 mounted and 16,536 
foot gendarmes, mostly old soldiers, and 14,156 carabineers, all of 
them old soldiers. The regular army, at the close of the war with 
the United States and with the colonies in 1898, had 26,000 
officers and about 400 generals, but a law was afterwards made to 
reduce tlieir numbers by filling only one out of two death vacan- 
cies, with a view to reach a j^maco ostahlishmont of 2 marshals, 25 
lieutenant-gimerals, 50 divisional and 140 brigadier-generals, and 
15,000 officers. Spain has manufactories of arms and foundries 

at Toledo, Sevilla, Oviedo, Trubia, and Segovia. Her military 
academies arc Toledo for infantry, S^ovia for artillery, Valladolid 
for cavalry, Avila for commissariat, &5orial for carabineers, Getafe 
for civil guards, besides a staff college styled Escuela Sujicrior de 
Guoira at Madrid. 

The Spanish navy had been increased from 1888 to 1897. The 
Cortes had assigned several millions sterling out of the ordinary 
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naval estimatos for the improvement of the arsenals and dock- 
yards, and for shipbuildinjg. They had also voted extraordinary 
M credits amounting to xune millions sterling to create a 

powerful squadron of battleships, cruisers, destroyers, 
and torpedo-boats in Europe, and credits for the naval defences 
of the colonies. The results of these efforts wore the squadrons 
that were defeated by tlie United States in the Philippines and in 
Cuba during the disastrous war of 1898. Afterwards the Spanish 
navy was seriously reduced. The official list for 1900 showed 2 
first-class ironclads and 3 third-class, of which 2 only were avail- 
able for coastguard service, 4 first-class cruisers, 10 second-class, 
17 gunboats, 4 destroyers, 15 torpedo boats, 3 training ships, 6 
despatch vessels, and a few coastguard iMintoons. The navy is 
recruited by conscription in the coast or maritime districts. The 
Peninsula is divided into three naval captain-generals’ deijartments 
— at Ferrol, at Cadiz, and at Cartagena— at the head of each being 
a vico-admiraL In 1899 the Cortes voted credits for 3500 seamen 
and 2500 marines. 

Cereals are the staple of cultivation ; wheat ranks first, barley, 
rye, maize, and oats next. The first two are cultivated in dl 
- . . parts, plains and mountains equally, rye and oats in 

* poorer mountain soils, and maize mostly in North 
* Spain. Rice is cultivated in the finely iiriguted soil of 
Valencia. In 1898 the 49 provinces of Sjiain drew 93,628,960 
bushels of wheat alone from 7,141,452 acres, 43,500,821 bushels of 
barley from 3,786,142 acres. Rye gave 14,606,602 bushels from 
1,783,812 acres, maize 10,208,475 bushels from 1,022,225 acres, 
oats 6,676,496 bushels from 942,307 acres. In all, more than 
nineteen million acres are devoted to cereals. The pi'oduce per 
acre thus indicated places S]>aiu among the countries in winch 
the return is least, much as her agriculturists have tried to 
improve their cultivation of late years in many provinces. The 
imporU of agricultural machinery of every kind, especially from 
Groat Britain and the United States, aro steadily increasing. 
The cereals, and ea^cially the wheat and flour production 
of the kingdom, had regularly fumisluHl a considerable export 
as long as nigh duties in the colonial taritls obliged the S])aiiish 
possessions beyond the seas to draw such articles of indis- 
pensable consumption fr<im the mother country ; in fact, the value 
of the exports of cereals and similar pod stuffs averaged from 
three to five per cent, of all the oxi)orts from 1879 to 1895. 
Curiously enough, though these exports of the products of Sjxinish 
agriculture kept steady during so many years, Spain was at the 
same time very fre«|ucntly im|K)rtmg considerable quantities of 
foreign com from the United States, Russia, and Turkey for lier 
own consumption. In most years, and esfiecially in bad ones, the 
value of the imports under this head greatly exceeded that of the 
exports. In the production of pulse and kitchen vegetables S|)ain 
is one of the foremost of European nations. The chick-}H;a, or 
garhanzOy is part of the daily food of all classes, and beans, peas, 
and lentils are extensively grown. Garlic, onions, tomatoes, 
pepper or “piniiontos,” are sta))le products. Uucern and clover 
are prominent in the fodder crojis. No less than 410,330 acres 
were devoted to the chick- i)ca, giving 2,900,000 bushels in 1898. 
Taken as a whole, these minor CTOps yielded 14,162,900 bushels 
out of two million acres. 

Among the fruits of Spain the olive tree stands first. It occu- 
pies an area almost as extensive as the vine. Its range embraces 
the whole of the southern provinces, some jwrts of the contra! 
plateau, most of the Ebro valley, and a few districts of Galicia. 
From the 2,731,820 acres of olive plantations in the 33 provinces 
whore olives are cultivated, 23,796,787 bushels of olives were 
drawn, of which seven-tenths were used to make oil. The exports 
of oil amounted to 54,073 metric tons, valued at £2,292,030, in 
1899, and the exports of olives in the same year w^ore 4849 metric 
tons, worth £143,646. Among the fruit-trees next in importance 
to the olive is the orange, which ennuot ho grown on tlio central 
plateau, where the winters are too cold. In Andalucia and along 
the Mediterranean coast tlie orange groves thrive, and in 1897 
Spain exiu)rted £1,876,456 worth of oranges, and £1,563,000 in 1898. 
In the same voara she exported about £150,000 worth of lemons, 
that grow in her southern provinces side by side with figs, almonds, 
pomegranates, carobs, date palms, agaves or American aloes, 
bananas, and prickly pears. In the northern maritime provinces 
tlie apple is extensively cultivated, and excellent cider is made in 
Asturus and in the Basciuo provinces. At the census of 1897, 
4,033,391 men and 828,541 women were stated to bo employed 
in agricultural pursuits. 

Among the natural products of the soil of Spain, in remd 
to quantity, wines come next to cereals, and at one time bad 
taken a very rapid development. In the ’eighties, 
Wlaes. Krench vineyards suffered so much from 

various plagues, and when Spain gave a great im])etiis to her 
foreign trade by numerous treaties of commerce, none of her pro- 
ducts showed such an ini rease in exports as her wines. The vine- 
growing districts had been fonnerly mostly in the provinces of 
Oidiz, Malaga, Barcelona, Aragon, and Navarre. Then the vim- 


yards spread all along the Ebro valley and in the Mediterranean 
seaboard provinces, as well as in New and Old Castille and Estrema- 
dura, to such an extent that wine is now produced in all the 49 
provinces of the kingdom. The average result of the vintage was 
estimated between 440 and 600 million gallons in 1880 to 1884, and 
it rose to more than double that amount towards 1890, and amounted 
in 1898 to 880 million gallons. The total area under the vine was 
3,546,375 acres in 1898. In the heyday of the cultivation of the 
vino S|)ain sent the bulk of her wine exports to France. The 
imposition of high duties in France on foreign w'ines in 1891 dealt 
an irre|»arablo blow to the export trade in Spanish wines, as will 
be soon by the following figures Exports of Stianish common 
wmes to France in 1888, £9,106,386; in 1890, £9,603,000; and 
when the denunciation of the treaties of commerce of 1891 took 
effect in 1892, the exports of these wines to Franco fell to £3,869,937 
in 1892, £1,604,651 in 1894, and £915,000 in 1900. The export 
of wines of the south of Spain — Jerez, Malaga, and otlier nill- 
b(^icd wines styled getieroso — did not suffer so much as the common 
W'ines from the effects of the protectionist policy that prevailed in 
Smin and in most Coiitiuental countries since 1890, and England 
and France continued to take much tlie same quantities of such 
wines. 

The offic^ Spanish tables distinguish the wines ox])orted as 
common wines, sherry and similar wines, and generom vino. The 
statistics of values in the following tabic speak for themselves as 
to the state of the wine trade : — 



Aver. 

1874-7S. 

Aver. 

1K7«-K1 

1800. 

18»4. 

1808. 

1809. 

1890. 

Common winro 
Shorry and 

Miinllur winoN 
Othnr full- 
lindlod winen 
Mtylt'd genor 

OliU 

£ 

2.547.000 

2.4G0.000 

|470,000 

£ 

7.748.U(KI 

2,137.000 

879.0U) 

£ 

11,037.024 

1,145.000 

215.606 

£ 

2.541,712 

740,537 

7.3,020 

£ 

5,510.426 

567,231 

48.100 

£ 

3.806.378 

225,748 

83,401 

( England 140,1.88 
\ Fntuvu 2,725,008 
( Ktiglaiid 114,057 
\ Fran<‘o 56.^50 

r Kiigland S.46.>; 

1 rrulico 36,250 


There is also a large export of grapes and raisins, especially from 
the southern provinces — Malaga and Valencia foremost. The 
average quantity of tho two together exported in each of the five 
years 1879-83 was valued at £1,560,000. The value of raisins 
exported in 1898 was £688,771, of grapes £330,014, of which the 
most part went to England, France, and tho United States. The 
Spanish vinos'have suffered, like those of France, from mildew and 
phylloxera. Tlie latter has done most damage in tlie provinces of 
Malaga, Alicante, Catalonia, and in some parts of tho Ebro valley « 
ill Navarre and Aragon. 

The production of sugar from canc and beetroot had considerably 
developed before Spain lost her colonies, but this event naturally 
gave fresh impetus to the sugar industry. The ])ro- 
duction in 1887-88 amounted to 2641 metric tons of Sugar, 
sugar from tho cane and 2407 metric tons of beetroot sugar. In 
1899-1900 the figures were 29,654 metric tons of sugar from tht; 
cane and 49,024 tons of beetroot sugar. In 1901 the official 
statistics showed 22 sugar-cane factoi ics and 47 beetroot factories. 
The Government considered that these manufacturers were 
making such handsome profits that the Cortes wem asked to 
increase the tax ujion native sugars, with a view' to draw' about one 
milliou sterling from this source of imperial revenue, Tlie sugar- 
cane industry is still confined to the jircivinccs of Alnicria, Granada, 
Malaga, where there arc, besides, a few beetroot sugar factories. 
Tho latter industry has spread to Central and North Spain, in the 

S roviiices of Maarid, Saragossa, Valladolid, Santander, Leon, 
*viedo, and Pontevedra. ’J’he imjiorts of foreign sugars to Sjiaiii 
dwindled down from 18,899 tons in 1883 and 22,145 tons in 1884 
to 805 tons in 1897 and 866 tons in 1898. The imports of Cuban 
and Porto Rico sugars, that had averaged between 72,100 ions and 
40,706 tons before the loss of the colonies, dropjicd to 7816 tons 
in 1898. 

Despite all the efforts of tlie breeders and of the 
Government, a decline has gone on not only in horse- miock 
rearing, but also in oilier classes of live stock since 
1865, as tho following table shows ; — 



Horses 



Mules 



Asses 



Cattle 



Sheep 



Goats 



Swine 



Camels 




ISQT). 


680,373 

1,021,612 

1,298,334 

2,967,303 

22,468,669 

4,531,228 

4,357,736 

3104 


397,172 

767,928 

763,914 

2,217,659 

18,369,473 

2,534,219 

1,927.864 


Among tho causes assigned for this decay is tho faiJt, proved by 
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detailed data in the above report, that horse, sheep, 

Kwino rearing are becoming progrc»*ivcly less remuneiative. Heavy 
taxation, aggravated by a generally unequal distribution of the 
burden, owing to insuHiciciit survey of the assessable property, 
has also contributed to the decline of this and other branches 
of Spanish agriculture. Besides the cattle reared throughout 
the kingdom for held labour and consumption, and in the north- 
western provinces for export, chiefly to Great Britain, bulls are 
reared for the groat national sport in many provinces. Goats are 
mostly bre<l in the mountainous districts ail along the Spanish 
side of the Pyrenees from Biscay to Catalonia, and in Bad^'oz, 
CacercH, Ciudad Heal, Granada, and Loon; swine in Badajoz, 
Lugo, Oviedo, Caceres, and Coruna. The richest provinces in live 
stfKjk of every kind in 1891 wore ; Badajoz with 1,302,754, Caceres 
with 1,038,-135, Teruel with 965,327. Spanish sheep, which in 
former times enjoyed such reputation and formed an imjiortant 
pirt of the national wealth, lost more ground than any other 
branch of agi’iculture between 1875 and 1901, the decrease in total 
liguros having been nearly 41 per cent, between 1865 and 1891 
alone. The average tpiantity of wool exported in the five years 
1879-83 was about 9 million lb, 29 millions in 1896, 26 millions 
in 1897, and 80 millions in 1898. Tlie rearing of the silkworm 
is still important in tlie Mediterranean provinces. 

Tlio mineral i-esourees of Spain are considerable and varied. 
They are not yet turned to full account, owing chiefly to lack of 
suflicient means of transport. Spain stands at the head 
Mlnermia. jKm-ojKjan countries in the production of copper ore, 
lead ore, and quicksilver. The total value of the products at the 
mine was £4,057,772 in 1897 and £7,665,500 in 1900. The total 
value of the jiroducts of Spanish metallurgy was £6,639,123 in 
1897 and £8.657,870 in 1900. The number of /aSr/ms or works 
in 1898 was 126, being a dec.reaae of 3 on the figures of 1897. The 
number of ]ierson8 emjdoycd in the mines was 6.^>,995 in 1897 and 
89,066 in 1900, and in the works, 17,752 in 1897 and 22,618 in 
1900. 

The following table gives particulars regarding the ]>roduction 
of some of the jiriucipal minerals in the year 1898 



1898. 
Number 
of Pro- 
(Im'tlve 
MiiioH. 

Metric Tons produce]. 

Value, 

Persons 


188;}. 

ism. 

1898. 

ployed. 

Iron oro . 

440 

4,526,000 

7,197,047 

£ 

1,246,496 

19,482 

Lfiad ore . 

438 

280,000 

150,472 

989,611 

1,604,752 

10,193 

Algo till feronsuro 

382 

25,000 

244,068 

767 

9,985 

Silver ore 

5 

23,000 

21,218 

1 225 

Copper oro 

309 

•2,455,000 

2,302,417 

552,749 

8,348 

Mercury . 

26 

23,000 

31,361 

1 250,404 
198,277 

2,056 

1,977 

Zinc 

91 

54,000 

99,836 

Common suit . 

83 

20,000 

479,3.58 

206,136 

2,167 

17,164 

Coal 

657 

1,014,000 

2,414,127 

820,466 

Manganese 

20 

102,228 

105,757 

68,609 

997 

Sulphur . 

13 

f f 

39,627 

506 


The coal-mines of Spain arc yearly developing their production, 
those being 2,019,400 tons in 1897, 2,466,800 tons in 1898, 2,672,194 
in 1899. This amount did not suflico for national consumption, 
iuid, despite high duties, S|iain imported 1,772,651 tons of foreign 
coal ana coke in 1897, 1,935,000 tons in 1898, 1,875,216 in 
1899. Iron ore is drawn mostly from Biscay, Santander, Murcia, 
Alraeria, and Seville, all producing over 300,000 tons each, and 
Biscay alone 5,073,338 tons in 1898 and 0,146,542 in 1899. 
The toUl flguro was 7,197,047 tuns in 1898 and 9,234,302 in 
1899, of which Great Britain took 4,748,567 and 6,224,229 tons. 
Thtjre has not becji much progress in the extraction of copper 
ores— which had risen from 246,000 tons in 1863 to 2,445,000 in 
1883, flrop]»ing to 2,299,444 in 1898 and rising again to 2,626,875 
in 1899---iu tlie provinces of Seville and Huelva, where the Rio 
Tinto mines lie, os those of several other proviiicos are not yet 
worked. Argentiferous iron ore is found in the province of Alraeria, 
24,190 tons in 1898; argentiferous lead is extracted from the 
provinces of Batlajoz, Ciudad Real, Cordoba, Murcia, Alraeria, 
and some others, in all 244,068 tons in 1898 ; and the load mines 
are chiefly in tlie jwovincos of Almeria, Jaen, and Tarragona, 
which produced 160,472 tons in 1898 and 175,000 in 1899. Tlie 
exports of copper were in 1898, 179,518 tons; in 1899, 162,131 
tons. SiMinisli salt is partly marine, jiartly drawn from rock-salt 
and brine springs, in all 479,358 tons in 1898, 620,000 in 1899, 
in the provinces of Alicante, Baeeares, Cadiz, Saragossa, Murcia, 
and Guadalajara. 

The working of the mines is carried on under State supervision. 
The whole kinj^om is divided for this purpose into throe sections. 
At the head of each section there is an inspector-general of mines 
of the first doss, at the head of each division an inspector of the 
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second class, and in each district a Goveniment mining engineer. 
Under the law of 6th July 1859 many important mnea were 
reserved as State property, but financial necessities have compelled 
the Govornnient to part with one mine after another. Some of 
the most important have thus passed into the hands of foreigners, 
like Rio Tinto, Tharsis, Linares, and Almaden. 

Spanish metallurgy has much inci'Oiised since 1883, when lead 
and mercury were the only products of any importance. The 
working of iron is an industry of old standing in Spain, but the 
total production of iron, refined and unreflnea, in 1878 was only 
60,000 tons ; in 1883, 200,000 ; and already in 1898 it mcluded 
54,500 tons of Bessemer steel, 58,105 of Siemens, and 154,000 
of wrought iron. The Spanish works turned out in 1898, l>esides, 
261,790 tons of lingot or pig iron, and in 1899, 295,840 tons, 
of which 49,919 were export^ to foreign countries. Spain pro- 
duced in 1899, 68,300 tons of Bessemer steel, 54,654 tons of 
Siemens, 173,566 tons of wrought iron. Next in importance 
ranked hydraulic cement 164,862 tons, lead 78,370 tons, zinc 6031 
tons, copper 46,972 tons, sulphur 3100 tons, coke and agglomerates 
369,418 tons in 1898. The following table gives iiarticulars of 
the exports of the chief mineral products m 1898, iu metric 
tons, compared nvith those of 1883 : — 



Total Exports. 


1883. 

1898. 

Iron ore 

4,226,000 

6,884,583 

Copper ore .... 

565,000 

838,956 

Zinc ores, calcium . 

30,000 

15,356 

,, blend 

15,000 

25,688 

Manganese .... 

4,500 

95,766 

Iron 

30,000 

217,545 

Argentiferous lead . 

61,000 

6,040 

Noii-argcntiferous lead . 

77,000 

4,924 

Lead, wrought . \ 

„ argojitiferous j 

546,425 

/ 79,980 
\ 91,796 

Wrought iron 

186,510 

48,168 

CopjuT 

385,551 

52,265 


The figures of 1899 showed more progress in the princi]>al exports 
of minerals: the totals were 8,606,558 tons of iron ores, 10,353 
tons of lead, 96,088 tons of zinc, 948,912 tons of copper, 139,352 
tons of manganese. 831,081 tons of salt, 8073 tons of coal, 319,285 
tons of iron pyrites — in all, 10,458,790 tons in 1899, against 
8,247,816 in 1898. The exports of metals showed a decline of 
252,422 tons in 1899 against 281,773 in 1898. The total value 
of exports of minerals and metals in 1899 was £10,431,522, being 
36 {ler cent, of the whole exports of Spain in that year. 

At the census of 1877 about 3 })er cent, of the classified popu- 
lation was returned as engaged iu industries. The proportion 
had risen to 6 per cent, at the census of 1887, and over 
6 i»er cent, in 1897. The manufacturing industries of 
Spain had developed in the decade 1874-81, and they 
continued prosj^erons until 1892, when the existing ultra-pro- 
tectionist tariff caused a much more important dovelopment, no 
longer confined to the maritime provinces. The principal manu- 
facture is still that of cotton. In 1879-83 Sjiain stood seventh 
among European nations in regard to the average import of raw 
cotton for home consumption, not only in amount, but in regard 
to population, 6 tb per head, against United Kingdom 41*7 lb, 
Holland 23*6 tb, Switzerland 18*7, Belgium 9*9, France 8*2, and 
Germany 8*2. The average impori of raw cotton into Spain 
was 79,690,000 lb in 1874-78, 100,300,000 lb in 1879-1883, 
124,832,716 lb in 1896, 167,111,6891b in 1897, and 143,616,578 
in 1898. The products of this branch of industry do not yet 
suflico to meet the wants of the population, and every year there 
is a oonsidernble import of cotton goods — in fact, the figures were 
£400,000 on an average in 1896-98. The exports of Spanish 
cotton goods were hardly worth mentioning outside the colonial 
markets, which took an average of two millions sterling in the 
decade 1888-98. This outlet is now almost closed, as the new 
masters of Cuba, Porto Rico, and the Philippines will cease to 
protect Spanish imports against Europ^u and American com- 
l)etitors. The cotton industry had until late years been princi- 
])ally centred in Catalonia, and mainly in the province and town 
of Bnrcelona, famed also for their manufactures of lace, woollen, 
and linen go^s. The Basque provinces, especially Guipuzcoa and 
Biscay, Navarre and Asturias, nave followed in the wake of Cata- 
lonia for linen and cotton industries and for paper mills. Flax- 
spinning is confined to Galicia. The customs statistics show 
that Spain had to import £12,099,818 of raw materials for her 
industries, including fud, in 1896 and £12,698,000 in 1897, 
but the war with the United States and the loss of the colonies 
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•caused this class of imports to decline to £7,478,000 in 1898. The 
ailk industiT, though inadequate to meet the homo demands, is 
active in Valencia, Mumia, and Seville. Metal industries, at first 
limited to the Basque provinces, particularly around Bilbao, have 
apread to Asturias, Almeria^ Galicia, near tne great ore-beds and 
m the vicinity of many coal-mines. In the same Asturian districts 
the Government has its foundries and factories for making arms 
at La Trubia and Oviedo, Toledo, far south, being only now famous 
for its blades and decorative work. The manufacture of leather 
is carried on in many provinces, but the formerly celebrated Cor- 
dova leather is a thing of the p^t. Gloves are made in Seville 
and Madrid, shoes in the Balearic Isles, chiefly for the colonies, 
which used to take about a million sterling a year of these 
exports. The esparto is twisted into (?ords and ropes and the 
staple matting so common on the floors of S])anish houses of all 
classes, the estera. The refining of cane and beetroot sugar has 
become one of the most lucrative of Sj^uisli industries in many 
provinces. Soap, chocolate, and cork are among tlio pros|M 3 rous 
industries. The same may be said of charcoal, both for heating 
and mechanical puriioses. The making of porcelain, formerly 
well known in Madrid, is now carried on at Seville. Olive oil 
is a thriving industry that exported £2,292,790 of its products in 
1898. The war of tariffs lietwocn France and Spain since 1892 
was an inducement for an extraonlinary development in the 
making of brandy and liqueurs of every kind, of fruit preserves, 
])otted moats, and many other articles in North Sjtain, above all 
in Navarre, the Basque provinces, Catalonia, and even in Valla- 
dolid and Andalucia. Foreign as well as native capital took 
All active pai-t in the establishment of such industries. Special 
mention must bo made of the manufacture of tobacco, winch i.M 
a royal monopoly, farmed out for 80 y(‘ars to a (tompany that has 
increased the factories from 7 to 12, and which l)cgan by paying 
the Treasury £3,400,000 annually, and gradually more, up to 
£4,800,000 stipulated fur 1900. 

The loss of all her ]) 08 sossious on the American mainland in the 
early pari of the 19th century dealt a severe blow to the foreign 
Commerce Spain, from which it only recovered about 

e e. when imjjorts and exports began to increase. The 
following table shows the onward march of lier trade, and the 
figures given include those of her exports to and imports from 
the colonies, Cuba, Porto lUco, and the Phili]»j fines : — 


Year. 

liuiK)rts. 

Exports. 


£ 

£ 

1870 . 

20,876,464 

15,981,888 

1880 . 

28,481,852 

25,998,727 

1885 . 

30,590,306 

27,920,001 

1890 . 

37,615,517 : 

37,510,395 

1895 . 

33,539,796 I 

32,198,084 

i 


After the restoration of the Bourbons in 1875, the first Cabinet 
of Al))honso XII.’s reign stopped the o])cration of the tarifl’ law of 
the Eevolution and reveriea to protection. In 1882 a Liberal 
Cabinet not only revived the system of a gradual reduction of 
import duties to a fixed maximum, but made very gciod commercial 
treaties wdtli Franco and several other nations, wfiicli wore followed 
by a treaty with Great Britain in 1886. The foreign commerce of 
Spain rapidly develoiiod in tlie decade 1882-92, Great Britain, 
France, and the United States filing at the head of the im]K>rts, 
'Great Britain and Franco at the head of the exports on an average 
for 63 T)er cent. The rapid increase of the demands of Franco for 
SiMinish wines, when tho phylloxera, mildew, and other ida^es had 
heavily reduced her vintages, caused in S{)ain a great devmopment 
■of the vineyards, and the exports of Spanish wines to Franco 
alone amounted to £12,000,000 annually. When France and other 
European nations abandoned free trade for protection towards 1890, 
a strong movement set in in Spain in favour of protection. In 1890 
the Conservative Cabinet of Senor Canovas raised the duties on 
agricultural products, in 1891 it denounced all the treaties of 
commerce that included most favoured nation treatment clauses, 
and in 1892 a new tariff law established considerably higher duties 
than those of 1882— in fact, duties ranging from 40 ])cr cent, to 
300 yier cent. This tariff is still in force, and has been slightly 
modified only W treaties of commerce wdth Holland, Sweden and 
Norway, and Switzerland, that were concerted on the principle 
of reciprocity of concessions on a very limited number of articles. 
Great Britain, Franco, Italy, Germany, Austria, Russia, and some 
otlier countries which made no treaties of commerce with Simin 
after 1892, negotiated simple agreements, under which their im- 
ports are granted the same footing as those of Switzerland, 
Holland, Norway and Sweden. Portugal has a special recipro- 
city treaty with Spain, on the understanding that the commercial 
and navigation regime thus created shall not bo extended to other 
nations. 
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Sirnin very soon felt the effects of protection in tho shari> decline 
of her trade in 1892, 1898, 1894, when her exports suffered more 
than her imports. The high duties on foreign agricultural products 
did not check the influx of American and Russian coni whenever 
the crops of the Peninsula were insufficient, as happened in four 
years since 1890. Economical causes of depression and of altera- 
tions in the foreign commerce of Sjxiin ivero aggravated in 1895, 
1896, 1897, and 1898 by the Cuban rebellion first, then by the 
Philippine insurrection, and by the war with the United Sbites. 
The total figures of ex^Kirts and of imports in those years remained 
high in appamnoe, bccanso they included the largo amounts of 
bar silver iinjiorted for tho Treasury and for the Mint, and the 
bullion passing to and fro between the colonies and tbe Peninsula ; 
for instance, £4,823,406 in silver being received from the colonies 
and £6,433,237 having been sent out in 1897. In this period tho 
figures were : — 


Year. 

] 111 ] torts. 

Kxpoits. 

1895 . 

£ 

33,. 539, 796 

£ 

32,198,044 

1896 . 

36,383,570 

40,930,098 

1897 . 

36,381,546 

42,995,344 

1898 . 

38,937,771 

37,461,455 

36,757,728 

1899 . 

28,99.5,150 

1900 . 

31,495,865 

28,954,715 


lluring the years 1895-99 Spanish imports of manuiaetured 
gof)ds steadily increased, whilst im]>c>rts of raw materials ami 
‘‘alimentary substances” showed a marked decline, particularly in 
3898. A bad crop in 1899 cau.sed a gi*cat increase in imports of 
bread-stuffs, esjwcially corn, which gave an increase of £600,000 in 
the proceeds of the customs duties on foreign corn and cereals. 
The exports of ores of every kimi and other raw materials had 
constantly increased from 1895 to 1898, though not so remarkably 
lui tho exports of agricultural protlucts, chietly oils, oranges, and 
raisins. In 1899 all the ex]>orts of Spain showed a sudden and 
marked decline. The wine trade began to j)ick up a little in 1898, 
The loss of the colonies in that year exjdains the heavy decreaso in 
exports of manufactured goods, for whiclj Siviin virtually seemed to 
have no other market worth meittioning. This decrease amounted 
to £2,000,000 in 1898 alone, and in 1899 the exports of goods to the 
quondam colonies was insignificant. Great Britain figured in tho 
imp-^rtsof Spain in 1897 for £6,203,059 ami in 1898 for £5,682,495, 
and in tin exjwrts for £10,545,743 in 1897 and £10,099,973 in 
1898 — the fir.st being chiefly coal and coke, iron, machinery, jute, 
hemp, and chemicals ; the latter comprising n\inerals, wines, raisins, 
oranges, and esparto grass. France stood next with £5,874,278 in 
the imports of 1897 ami £4,706,445 in 1898, and £10,178,380 in 
tbe exports of 1897 and £12,870,440 in 1898- the first including 
wool and woollen goods, silks, machinery, and chemicals ; tlic latter 
mostly wines, oils, and fruits. The United States ranked third in 
impoits, in mamrity, cotton and cereals. Portugal, Germany, Italy, 
Russia and Belgium came some Avay behind tho next grouj* 
in imports, ranging from £1,600,000 to £1,750,000. The same 
countries, with Norway and Holland, ranked next to Great Isrilaiu 
and France in exports. Tho trade of 8)>aiu with the South 
American republics is com])aratively small, though steadily increas- 
ing, being llie 40th part- of the exports and loss in imports. The 
loss of Cuba, Porto Rico, and the Philippines very seriously 
affected the export trade of Spain in every resjK'ct, though the 
American peace treaty of Hecember 1898 secured for Sj»aiti most 
favoured nation treatnuint in her lost possessions. 

S{>ain has 21 8eal)oard provinces, with more than 120 ports of 
some importan(;e. The merchant navy of St)ain, far from aecaying 
through tho loss of her colonies in 1898, seems to Lave shipping 
been given fresh inqietus sinc.c, by firms and companies n^y/, 
which bought abroad and nationalized many English 
and French steamers for the carrying of exporis and 
imports to foreign countries and for trade on the coast of Sjtain. 
At tho close of 1899 S})aiu had 377 steamers of 550,887 tons, being 
an increase of 22 stoainers and 68,494 tons on the figures of the 
previous year, though 18 steamers of 31,316 tons had been lost 
during tbe year. Besides the al>ove steamers ranging over 1 00 tons 
each, S^iain had at the same date 77 .steamers, each of less than 
100 tons, for her coasting trade, and of 10,505 toms all told. 
Spain ranks sixth among the merchant navies in regard to 
steamships. Her sailing vessels arc decreasing in n uni I >crs in the 
exterior trade, but not in the coasting trade, which is decidedly 
developing and ocouiiying more craft. Her fishing fleet, chiefly 
sailing boats, is also important, and manned by a hardy ami active 
coast population. In 1 897 tho total number of vessels en tcred with 
cargoes was 10,705 of 3,115,826 metric tons, and iu 1900 (inclusive 
of coasting trade), 17,722 vessels of 1 1,172,872 tons. The foUowing 
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table (fives an abstract of tbo entrance and clearance, in metric The Spanish colonial possessions now stand as follows, though th* 
tons, finder the principal Hags in 1897 populations are necessarily rough estiinates 



Sailing \'e88cl8. 


irance. Entrance. 



Norwegian 
Greek 
Gorman . 
Italian 
Austrian . 
Helgian . 
Danish 
Russian . 
Swedish . 


114,074 

09,731 

07,593 

60.361 

28.361 
25,827 
25,106 
23,661 
20,037 


1,539,184 

6,578,933 

593,526 

233,650 

35,310 

226,774 

28,402 

38,295 

132,313 

23,830 

10,074 

27,694 


8,030 116,973 


1,992 3,832 

27,074 20,299 

10,353 2,015 



2,877,209 9,777,361 238,617 290,877 


Colonial Pos8e88iona Squaw Miles. 


Rio do Oro and Adrar . 80,000 ? 

Ifni .... 27 

Fernando Po, Corisco, 

Elobey, San Juan 
Muni-Campo Region 

Total (about) . I 90,877 


50,000? 

6,000 

30,000 

100,000 f 


186,000 



The coasting trade of Spain is considerable. The statistics for 
1897 showed that the number of vessels entered under the head of 
“ coasting trade ’* was 37,875, with a total of 11,266,195 metric 
tons, and the number of vessels cleared was 38,572, of 11,420,028 
metric tuns. 

At the end of December 1806 there wore 20,320 miles of 


State roads, all well built and well km)t up, and 2468 miles 
j course of construction. The aggregate length of 
tmternm provincial roads at the same date was 4270 miles, 

that of tlie municipal roads 12,094 miles. The 
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cmHoom mimicipal roads 12,U94 nines, me 

lengtli of railways open for traOic on 1st .January 1898 
was 8020 miles. The average annual increase in the last ten years 
of the 19th century was 205 miles. All the Spanish railways 
belong to private* companies, most of which have received State 
subventions, and the Spanish railways will revolt to the Govem- 
mout mostly at the end of a term of *99 years. In granting a con- 
cession for a new railway the practice is to give it to the company 
that olFors to (construct it with the lowest subvention. The total 
amount of the subventions for railway construction up to the end of 
1896 was £30,150,960. For strategical reasons the Siiauish gauge 
was made diilerent from that of France. Of narrow-gauge railways 
in 1896 Spain had 1302 miles open to traffic, 230 in course of con- 
struction, and 1000 planned, under concessions duly granted. 
Spain has 120 miles of .steam tramways, 24 miles of electrio tram- 
ways, out of a total of 332 miles at the close of 1896. Seventy 
per cent, of the railways of Spain, and an even larger proportion 
of the tramways and narrow-gauge railways, especially in mining 
districts, liavo been constructed and worked with foreign capital. 

Teletfraphs, — The length of State telegraph lines increase from 
6665 miles on 1st January 1883 to 19,885 at the close of 1899, 
and tho length of wires from 16,256 miles in 1883 to 46,670 miles 
on 31st Doconibi r 1899. The number of messages in 1899 ivas 
5,058,104, of which 3,748,805 were inland messages and 1,123,957 
from or to foreign countries. In 1897 Sjpain derived a revenue of 
£322,533 from the telegraidi service. The number of telegraph 
offices in 1898 was 1428. 

Post OJ/ice, — Exclusive of official (correspondence, the total number 
of letters and }io«(t-cards that passed through the post office in 1898 
was 91,800,024 for the interior of the kingdom, 13,410,166 for 
letters sent to or received from foreign countries, 196,715 in transit, 
and 356,442 for the parcel post. Tlie number of printed papers 
and samples for intenial service was 95,672,000, and foreign 
25,627,000. There wore 3047 post offices. In 1898 there were 54 
urban telephone systems and 633 inter-urbaii circuits ; the total 
length of telephone lino was 5980 miles, and of wire 27,640 miles. 

By the relinquishment of Cuba and the cession of Porto Rico, 
tho Philippine and Sulu Islands, and Guam, the largest of the 
Coioalml United States, as a consequence of tlio 

ooM 9 &f 1898, and of the remaining Ladrone or Marianne 

j/oAs Islands, together with the Caroline and Pelew Islands, 
to Germany by treaty of 8tli February 1899, the colonial 
possessions of Spain w'ero reduced to about 100,000 square miles. 
Ceuta, Melilla, and one or two other small states on the north coast 
of Morocco, are part of Spain rather than colonies. The colonies or 
protectorates are Rio do Oro and aliont 80,000 square miles in 
the interior of the south of Morocco, Ifni near Oai)e Nun, the 
islands of Fernando Po, Annobon, Corisco, Elobey, San Juan, 
and a section of tho mainland of West Africa between the rivers 
Muni and Cam|)o. By an arran^mont with France in 1900, Spain 
agreed to forogo her ofaim to a large portion of the Adrar interior, 
south of Morocco, on condition that hranoo agreed to allow her a 
portion of the territory claimed by Sfiain on the Muni and Camjio. 


Rio de Oro and Adrar are under the governorship of the Canary^ 
Islands, with a sub-governor at Rio. F^or adboinistrative purposca 
the Canary Islands ai'e considered pari of Spain. 

Authorities. — Aloovek.-— Jndustria Nadondl, Madrid,. 
1898. — Bakdkker’s Spain and Portugal, London, 1898. — 
Barrio t Mikr. Historia del Dereclo espanol, 2 tom. Madrid, 
1894. — Burke. History of Spain, 2nd ed., 2 vols. London, 
1900. — Espaha sus Monumentos y Arte.% su Natutalcza e Historia. 
21 vols. by various writora. Barcelona, 1884-91. — Hark. Wander- 
ings in Spain, London, 1873. — Hume. Spain, its 0reatnes9 
and Decay, Cambridge, 1897 ; History of Modem Spain, 
1788-1898, London, 1899. — Main. Sights and Cities of Spain, 
London, 1899. —Martinez y Gonzalez. La Crisis de la Agri- 
culture, Salamanca, 1893.— Mkyrick. The Church in Spain, 
London, 1892.— Murray’s HandboBJe for Spain, 9th ed., 2 vols. 
London, 1898. — Noyes. Church Itefonn in Spain and Portugal, 
1868-96, London, 1898.— Plummer (Mary W.). CmUcmporary 
Spain, London, 1899.— Rkparez. Espaha en Africa. Madrid, 
1891. — Root. Spain and its Colonies, London, 1898. — Routikk. 
VEspagne en 1897, Paris, 1897.— VuiLLiER. Les lies Ovhliees, 
(Balearic Isles). Paris, 1893. English translation. London, 1896. 
— Wilson. The Downfall of Spain: Naval History of the 
Spanish American War, London, 1899. (a. E. H.) 

11. Recent History. 

No country in Eurojio has had a more varied and 
chequered historical evolution than Spain. This evolution 
has exhibited throughout some remarkable and ix^rsistont 
traits of national character and of natural resources which 
inspire the recui)orativ 0 power displayed after 
every j^riod, long or short, of reverses, inva- 
sions, decay, and depression. Those traits 
have existed in the races which have succes- 
sively peopled tho soil of the Peninsula from the ]>re- 
historic ages, from the times of the autochthonal tribes 
that inhabited the country before the Peninsula became 
a battlefield for Carthaginians and Romans down to the 
19th century. A sort of fatalistic stubbornness and 
an indomitable spirit have made them face adversity first, 
and afterwards attempt to recover, with wonderful energy 
and not a little success, when the mistakes, errors, and 
shortcomings of their rulers are taken into consideration. 
If these qualities had not existed, S|>ain could not have 
weathered Uie many vicissitudes of the past which con- 
stitute the stages of her historic evolution. Strangely 
enough, at each stage some element seems to have survived 
which served for the foundations of the body politic that 
ultimately was to grow out of the mediseval ages later. 
Rome, for instance, did not write the lasting record of 
her conquests and of many centuries of occuf>ation and 
wise, beneficial rule upon the noble ruins of cities and 
camps, of strategical highways and aqueducts, of villas, 
amphitheatres, and temples alone, but in the municipal 
administration, in the laws, in the habits that long pre- 
vailed in Yisigothic Spain and through six centuries of 
Moorish rule down to the eve of the Renaissance. The 
hardy and warlike invaders who swept over the Peninsula 
during tho decline of Imperial Rome, and who were soon 
converted to early Christianity, also left much behind that 
was comiiaratively progressive and beneficial during their 
two and a half centuries of rule, in which the Yisigothic 
princes ^dth their incipient feudalism, tho Church with ite 






hwtoey] SPAIN 749 


councils, its schools, its monasteries, and its civilizing 
influences and care for the chronicles and intellectual lore 
of the past, the municipalities with their still Eoman 
organization and vitality, prepared the i)eoplo for the 
future resistance to the passing wave of Saracenic invasion. 

This wave swept over SiMiin in the early jjart of the 
7th century with an ease and rapidity that seem to 
us extraordinary, but not utterly inox 2 >licable, given the 
conditions of Spain at the timo and the in- 
coherent state of her powers of resistance. It 
^ denied that the Arabs and Moors 
governed their conquests in a wise, far-seeing, 
and conciliatory way that in great jart explains why 
they wore so long able to hold their own. In the login- 
ning, it was chiefly owing to their own divisions and to the 
rivalries of their leaders that they succumbed. It would 
have been almost impossible otherwise for the last 
remnants of Visigothic and Christian Si)ain to effect the 
first jart of their “ lloconquista.” If they had not been 
confronted by a sorely divided Moslem commonwealth, if 
that commonwealth had not allowed the vanquished to 
preserve much of their primitive faith, their laws, their 
municipal institutions, their customs in Moorish territory, 
the task of the Catholic princes would have Iwen very much 
more difficult. Even so, the kingdoms of Asturias, Leon, 
Oastille, Navarre, and Aragon had a long and bloody 
struggle before they succeeded in driving the Moors slowly 
southwards and eastw^ards, until the “lleconquista ” came h) 
a lull that lasted a couple of centuries, more or less, after 
Christairi Spain had in some sort been (Consolidated into 
the kingdoms of Castillo and Aragon and Navarre at the 
close of the 13th century. Daring the rcconquest, Simin 
had evolved much in her gro>vth that resembled the 
rest of modiieval Euro])e, and some of those essential 
characteristics tliat subsequently prevailed in her national 
histoiy. Like the rest of EuroiKj during the 10 th, 
11 th, 12 th, and 13th centuries, Spain witnessed a fiarallel 
development of powerful nobles, prosperous cities and 
boroughs, the C3nirch, and religious orders of both sexes, 
that the sovereigns of yet incomplete and disorganized 
kingdoms, ])ermanontly menaced by the Saracens, could 
not yet dream of treating too desjK)tically. Like the 
rest of Europe in the 12th and 13th centuries, the 
Christian states of tin? Peninsula had in their commons 
and their re})rosentative Cortes much of tlie sjurit of 
self-government that could have founded (piite a differ- 
iJut state of things to that wliich ultimately came out 
of the S|Kinish “ llecompiista ” in its last stage. Even 
more c-urious and more interesting in those dark and 
troublous times was the display in tlie ranks of tho 
people and gentry, and even among priests, friars, and 
nuns, of the inclination for what was afterw'arda styled 
heterodoxy, but which really amounted to heresy much 
akin to the tenets of Wycliffe, the Lollards, Hums, and 
the early Continental reformers wdio heralded the dawn 
of Protestantism in Europe. The purely Spanish char- 
acteristics of these four centuries were the widespread 
religious fanaticism, the hate of tho alien, the love of 
adventure, tho warlike instincts, the boundless confidence 
in themselves, the intolerant dispositions that contributed 
so much to the steady development of the |X)W’er of the 
Church and tho religious orders, though both already 
showed a strong inclination to help the monarchy in 
checking and curtailing the power and influence of the 
nobles and of the great military orders of Calatrava, 
Santiago, and Montesa, and in checking oven the Cortes, 
which played a singularly important ^lart in the annals 
of Spain in tho Middle Ages. 

When tho “ lleconquista ” culminated in the conquest 
of Granada, tho last Moorish kingdom in the Peninsula, 


by the Catholic sovereigns Ferdinand of Aragon and 
Isabella of Castillo, the unity of Spain was realized at 
last, and her sovereigns, rid of foreign preoccupations, 
were able to turn their attention to the work of centraliz- 
ing and consolidating all the powers of tho State in thcar 
own hands. At the same time they reorganized the 
administration and the system of taxation, and revised 
grants and titles of property in a w'ay that soon provided 
the exchequer with a revenue twenty times greater than 
that which they found at their accession. Undoubtedly the 
system of govoimnient was an improvement in some sense, 
but, on tho other hand, it started Sjmin in the direction of 
absolutism and religious intolerance wdiich, under the two 
immediate successors of Ferdinand and Isabella — Charles 
1. and Philip II. — became so sw^eeping and so complete 
that useful national forces were first stunted and finally 
crushed. Some excellent auxiliaries of the Crowm up to the 
16th century were not projx?rly husbanded and managed, 
as in other Euroi)ean countries; the nobles were turned 
into courtiers, favourites, and State officials ; the commons 
w'ero gradually reduced to silence and impotence in (yortes 
packeci to suit the aims of the Crown, and finally wore not 
even consulted about taxation decroe(l and levied by royal 
mandate. In this work of destroying public liberty and 
lK)pular initiative the first two princes of the TToiise of 
Austria, (/harlos and Philip II., were constantly assisted 
by the C^hurch and by tho Inijuisition, both naturally 
subservient to an autocratic rule that displayed an ever- 
Z(?alous dis]>osition to furtluir tho interests of the Vatican 
and of the (^atliolic Churcli, not only in Si)ain but in the 
Old and New^ World, by a vigorous external policy that 
drew its resources mainly from the J’eninsula. There was 
so much stamina yet in the inhabitants of 8 ])aiD, so much 
wdllingncsH to contribute to the exiHjndituro involved in 
C^astilian Tinperialism, that, despih^ the shortsighted and 
cruel expulsion of Jews and IMoors, the country grudged 
no effort and no sacritice to give both these sovereigns 
(?nough to wagti war in central Europe, Handers, Italy, 
and Franco against many Powers in succession, and, with 
hiss success, to try to dispute the supremacy of the seas 
with the I’higlaud of the Tudor period, lK?sides jirose- 
cuting the enter])riHo of colonization in America. For 
such purtx)ses they drained Si)ain of men and money, and 
wastiid both the resources accumulated by their i^rcdccessors 
and the first fruits of their discoveriiis and cou(|uests in 
Central and South America. ])iroctly tho reins of 
government i)assod from tin* strong hands of Charhis and 
Philij>, backed by able gtjiierals, sbitesnnm, and Church- 
men, into the grasp of a brainless bigot like Philii> III., 
a careless voUiptiuiry like Philip and an iiuiajwible, 
short-watted invalid and fanatic? like? Cliarles IT., Sj»ain 
sjKsd fast on the dowrnward incline of irremediable decay. 
That course was not checked by any military or diidomatie 
success abroad, and was hastened I > 3 / many reverses in her 
colonies, and by tla? wrc?ck of Ijer naval power at tho hands 
of the British and r)ut(?h navies. The 17th century was 
the gloomiest epocli in Spanish annals, though some of 
the ministers and favourites of tlie three decadent kings 
did manifestly attempt to stem the tide of disgraci? a.nd 
national exhaustion. In the rarely summoned C’ortes, tc^o, 
the Third Estate now and then i'ais(?d its voice vainly to 
demand redress of grievances, and to roinonstrato against 
recklcwss wusto and unjiroductive exf»enditure, showing 
that the old s])irit of the “ Commiincros ” of (.^astiJie still 
lurked in the towns of the Peninsula. 

The House of Bourbon succeeded to the House of 
Austria in extremely difficult circumstances, and had to 
fight for several years in Siiain itself to consolidate the 
throne of Philip V. at the Ijoginning of the 18th century. 
It cannot be denied that the first three Bourbon kings. 
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Philip V., Ferdinand VH., and above all Charles IIL, did 
their best, and not without success, to rai^ their adop^ 
country from the deplorable condition into which 
it had fallen, at the close of the 17th cen- 
Bwrboji finances and public works received 

the special attention of these sovereigns and 
their able ministers Alberoni, Ripfxsrda, Florida-Blanca, 
and Count Aranda. Industries, agriculture, trade, educa- 
tion, learned societies, and academies were promoted and 
received State and legislative assistance, and the relations 
with the colonies were developed. There was a large 
increase in the i)opulatiou. The administration was 
recast on French models, and the home ix)licy of the 
monarchy much rasembled that of the French Bourbons 
in its autocratic ways in regard to taxation and public 
liberties, and even in its dealings with the Church and 
(Jliurch i)riviloges and profKsrty, Mortmain was curtailed 
and the Jesuits were ex{jellod by Charles IIL IJnfortun- 
iitcly, just as Imjierialism liad been the bane of Spain 
under the House of Austria, so family ties and the famous 
jwict between the two branches of the House of Bourbon, 
the inclination of Italian - Bourbon queen - consorts to 
interfere in the affairs of Naples, Sicily, and Parma, led 
S[)ain once more into costly and useless wars that 
iiiqK)verished her exche(][uer, increased her taxation, 
arrested her renascent prosi)erity, imf)crilled her colonies, 
damaged her transoceanic trade, and undid all that the 
Bourbons had attempte<l towards making her again a naval 
Power. Tn this way, on the eve of the French Revolution, 
Simin had once more ceased to bo a Great Power, and both 
in the Peninsula and in her vast colonial empire the signs 
of decay and disorder had reapi)eared just w'hen Charles 
rn.’s death placed on the throne a weak and irresolute 
j>rince, Charles IV. Though he at first frowned upon the 
French Revolution and joined the Continental coalitions 
against the new state of things in France, Charles IV. 
was not a king of the stamp to prevent the Revolution 
exercising considerable influence upon his subjects. He 
diH])layed as little decision in checking the profligacy 
of his Court and of his wife and her jiaramour Godoy 
as ho did in resisting the dictates of Napoleon I., into 
whose liands he abdicated his throne in favour of Joseph 
Bonaparte, without any regard for the rights of his 
own son and heir, Ferdinand, Prince of the Asturias. 
Amidst the NaiK)leonic invasions, the Peninsular war, and 
the struggle for indo[)endence, the fortunes of Spain, but 
for the assistance of Wellington and his armies, would 
have declined even more than they did in those dark days 
of bankruptcy and utter disorgani/.atiou. It is im]K)ssible 
to conceive a country where there was more justification 
for applying the principle of the taJImla rasa than in Spain 
in the second decade of the 19th century. The -Cortes 
of Cadiz, assembled behind the last bulwark of their inde- 
])endence in 1810, had thought this }x>8sible in the teeth 
of foreign invaders, regardless of the persistent forces of 
reaction that had survived very naturally in a nation 
which Church and monarchy, habit and tradition, racial 
and historical influences had blended into the average 
ty])© of Sj)aniard, who had little in couimon in thought, 
ideas, and aspirations with the brilliant minority that 
gallantly strove to take the lead from 1813 to 1868, 
This was the secret of the u^w and downs of progress and 
civilization in S[)ain in the 19th century, and of many 
glariiig eccentricities and contradictions, under the outward 
forms and ])hra8eology of constitutional and parliamentary 
government, even in the last quarter of that century. This 
contention can best bo illustrated by facts. So little was 
the reform movement of the Cortes of Cadiz in touch 
with the feelings of the majority of Spaniards, that the 
unscrupulous des^iot and bigot, Ferdinand VII., whom 
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they call the worst of their modern kings, had no trouble 
in setting wde the Constitution of 1812 and in restoring 
the old i^gime of absolute monarchy and religions intoler- 
ance, including the Inquisition, which helped him to send 
to the scaffold many of the Woes of the War of Inde- 
l^endence. He persevered in his revival of the worst 
features of the rule of the Houses of Austria and Bourbon 
down to 1820, when he liad to bow to a revolutionary 
rising which gave Spain three years of Liberal and parlia- 
mentary government, while the sovereign, behind the 
scenes, was conspiring with Continental Powers to secure 
means of revenge. The French Bourbons granted him 
100,000 soldiers to carry out his policy mercilessly from 
1823 to 1832, when he died. 

With a view to secure the throne for his infant 
daughter Isabella II., Ferdinand VII. set aside the: 
Salic law, which had been introduced by 
Philip V., the first Bourbon king, and had been 
constantly afterwards the law of succession. 

The brother of Ferdinand, Don Carlos, at once i)ro- 
tested, and unfurled the flag of legitimacy in the 
north of Si>ain, thus o^Xining up the era of civil ware 
which so much contributed to the establishment of 
constitutional and parliamentary forms of government 
in Bi>ain, and to the progress of Liberalism and of 
Democracy. All the most retrograde elements of Spanish 
society, chiefly rural, military, noble, political, and 
clerical, steadily stood by successive pretenders. On 
the other hand, tlie Liberals of 1813 and 1820 returned 
from exile and from native hiding-places to join the 
imrtisans of tlio child Queen and of the Queen-Regent, 
Dona Christina. They leavened the resistance to (Jarlist 
absolutism and theocracy with Englisli and French 
princiyJes of government, reform, and toleration. The 
Lil>eral movement went so far that the religious orders 
wore suppressed and their proyxsrty confiscated. The 
Church property was treated in the same way, being 
commuted for annual credits in the budgets of Spain. 
Parliaments, comxx)sed of a Senate and House of Deputies, 
were created to vote supplies and taxation, and legislation 
was taken out of the liands of the sovereign. After the 
defeat of Carlism in 1841 and iij) to the end of the reign 
of Isaliella II., Spain was, on the surface, a monarchy 
akin to those of France, Belgium, and Great Britain. 
Below the surface, as soon as the dynastic yieril had sub- 
sided and the throne of the Queen was put on a firmer 
basis, the old reactionary undercurrent set to work. A 
novel and yiowerful instrument of reaction — militarism — 
ap|3eared on the scene and made S|>ain sadly famous. Its 
interference in yxilitics and its prmiirmamientos were fatal 
to discipline and, what was far worse, to the sense of 
respect for ymrliamcntary legality w hich is the corner-stone 
of modern institutions. It must lie said that Castilian 
militarism somewhat atoned for its interference in politics 
by using its extraordinary influence quite as often in the 
cause of liberty and of progress as in defence of reaction- 
ary Cabinets and Palace favourites. It will suffice to say 
that Marshal Espartero acted thus from 1836 to 1843 to 
crush the first Carlist risings, and to check the caprices of 
the Regent Dona Christina, and then, in 1854-56, again 
stepjjed in to check another reaction. Marshal O’Donnell 
from 1856 to 1866 was the champion of a Moderate Liber- 
alism which might have preserved the crown of 'Queen 
Isabella had she not always harboured preferences for 
retrograde statesmen and generals. Marshals Prim and 
Serrano, too, were in the van of the Progressists and 
Advanced Liberals who would fain have served their 
Queen, but went over to revolution and conspiracies at 
l^t in sheer disgust. Such names can well be set against 
those of the military champions of political reaction 
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and religious intolerance — Marshals Narvaez, Gheste, 
Novaliohes, and Caloi^ja Spaniards grew accustomed to 
think that no great party could exi^ect to seize the reins 
of government or get a hearing at the Palace without 
the alliance of a ^xipular and distinguished general, 
considering that everybody knew that elections were a 
farce and that the Cortes never expressed public opinion. 
Personal government necessarily continued under the 
cloak of modern institutions; when the military did 
not interfere to make a Cabinet fall, a Palace intrigue 
was resorted to, and even stern soldiers like Narvaez or 
O’Donnell often left royal antechambers as crestfallen as 
they had walked in haughtily. The Queen, all through 
her reign, imiiosed absolute religious intolerance ui3on 
the i)oople, though many of the enlightened and educated 
classes vainly i)rotested. Nevertheless, the material 
interests of the country progressed from 1843 to 1868, 
I)articularly foreign and home trade, public works, canals, 
railways, and education. The finances alone were still 
woefully mismanaged, with increasing ox])cnditurc always 
much in excess of |X)8siblo revenue. The national debt 
was more than doubled, and the interest on the external 
and internal debt w»is several times reduced, and now and 
then altogether stoit|)ed. 

The Kevolution of 1868 was the outcome of the 
unanimous conviction of the Liberals, Democrat-s, lladicals, 
and llopublicans, and, indeed, of not a few 
Moderate Conservatives, that it A\’as hoj»clcss to 
endeavour to induce Queen Isalnjlla and her 
Prince inner circle of advisers to listen to the as])itu< 
Ammdeo tions of the better and moi*o enlightened classes. 

She provoked the movement by two years of 
reckless and blind reaction, 1867 and 1868, 
which combined all the disiiffectod in sheer self-defence. 
Led by Marshals Prim and Serrano, the revolution began 
in September 1868 with a naval pronumiamimio by the 
ficet under ToiKJte at Cadiz, soon followed by a military 
and xx)pular rising, which proved successful after a single 
battle at the bridge of Alcolea, in Andalucia, where the 
army of Isabella 11. was utterly defeated. Isaljella fled to 
France with her children and a few courtiers. Almost 


immediately, it was seen that the men of the revolution 
did not agree about the objects to be pursued after this 
overthrow of the ancient monarchy and dynasty. The 
llepublicans alone indulged in the illusion that the logic 
of events must make their ideal form of institutions the 
goal of the progressive movement that had swept away 
the throne of Queen Isabella 11. All the others — ^the 
numerous followers of Prim, Serrano, Toiiete, Rivero, llios 
Rosas, Sagasta, Martos, and Ruiz Zorilla — very soon 
showed that they had chiefly intended to change the 
dynasty only, but not to alter the traditional form of the 
institutions. As soon as the work of the constituent 
Cortes of 1869 was deemed sufficiently advanced, they 
looked about for a prince to place at the head of the 
commonwealth. As there was in their eyes no native 
Simnish prince eligible, and as they cared nought for the 
ambitious brother-in-law of the late Queen, the ever- 
intriguing Duke of Mont])ensier, German and Portuguese 
royal candidates were discuss^ until Marshal Prim 
mooted the idea of asking an Italian l^nce, Amadeus of 
Savoy, a son of Victor Emmanuel, to accept the throne. 
No selection could have been better calculate to displease 
the majority of Spanish Catholics, the Church, and the 
religious orders, than that which made the son of the king 
who had just put an end to the temporal power of the 
Popes the ruler of the most bigoted Catholic nation in 
Europe. This mistake was one of the principal factors in 
the rapid decline of the Spanish revolution, as it was the 
most popular pretext of the pretender Don Carlos for 


plunging Spain into a long and bloody war ; and it was 
also one of the favourite arguments of the ])artisans of his 
rival, the Alphonsist pretender, the son of Isabella 11. King 
Amadeus took a little over two years to convince himself 
that the Constitution of 1869 could not work, and that 
the generals, statesmen, and parties, Constitutionalists, 
Radicals, and Progressists, who had invited him to come to 
Si>ain, each in turn simply wanted to make him their tool 
in order to govern the country for their own ends. He 
did not find in their ranks, any more than he did in the 
army and navy, the loyal and jmtriotic assistance 
necessary to cojK) with tho Carlists in arms in a dozen 
provinces, with tho Federal Republicans frequently 
rebelling in southern Spain, and with the spread of the 
Alphonsist propaganda and conspiracy in all classes, 
cs|)ecially in the staff of the army. It retj aired no great 
effort of intellect for the Italian king to comprehend 
that universal suffrage was an electoral system which 
could only work if the Governments and authorities were 
allowed to manipulate the register, the {k)11s, and the 
returns at discretion, and to i>ack tho Cortes with 
majorities and minorities to suit their convcnionce and 
keep up the apjKjarance of parliamentary institutions. 
Amadeus |)orceivod that 80 jier (!(mt. of his subjects called 
nothing for, and hardly knew how to make use of, trial 
by jury, lilx)rty of tho Press, nearly unlimited rights of 
association, meeting, and public demonstration, all the 
reforms made by the Constitution and laws of tho revolu- 
tion, and, above all, liberty of conscience, which the 
Church denounced as the very abomination of the jjeriod. 
Amadeus alnlicated, and his last Cortes, at the instiga- 
tion of their Republican minorities, j^roclaimed a Federal 
Re})ublic on 11th February 1873. 

The new r<^gimo, which did not last long, was marked 
by one long struggle against the federal and cantonal 
Republicans of the south and of the Mediterranean 
seaboard, and its successive Presidents, Figueras, r/on otm 
Pi y Margall, and Salmeron, had not a little Pedenl 
trouble *ii managing tho unruly and revolu- 
tionary Cortes elected in the spring of 1873. Castelar took 
the helm in September 1873. lie displayed great energy 
and tact in reorganizing tho army and conciliating the 
Church on the one liand, while on the other hand he showed 
equal firmness and resolution in dealing with the Carlists, 
and in striving to ])ut down tho disgraceful rebellions of 
tho advanced Republicans at Cartagena, Seville, Cadiz, 
Malaga, and Cordova. His beneficial rule terminated with 
the recess. He was perfectly aware that the Ftwhirals in the 
Cortes proposed to defeat him, as they tlid by an adverse 
division on "2nd January 1874, which served as the 
desired pretext for General Manuel Pavia to makt? his 
famous pi'cmu^nciaimento at dawn on the following day. 
At the head of the Madrid garrison, the Ca]»tain-General 
of tho capital turned the metnlxjrs of the Cortes into the 
streets, dismissed tho Government, including the War 
Minister, and dissolved Parliament. He then })rofoundly 
surprLsed his fellow-countrymen by declining to use his 
dictatorship os a stepping-stone to power. For the first 
time in SiJain, the victorious leader ot a immundamitnio 
invited the leaders of all i)artieH to form a Government to 
restore and maintain |)eace. Castelar naturally declined. 
Canovas del Castillo, the chief agent of the Alphonsist 
propaganda, held aloof because he saw that events were 
playing into his hands. Marshal Serrano, with Sagasta 
and Martos, consented to form a nameless provisional 
Government, which attemj)tod for eleven months to 
reorganize Spain, first crushing the Republican risings in 
tho south, and then vigorously attacking tho Carlists 
in northern and central 8j>ain. Serrano had gone to 
assume the chief command of the Lil>cral armies in the 
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Ebro valley in December 1874, when the generals who 
had long l^n conspiring to restore the Alphonsist branch 
of the Bourbons determined to make their pronv/ncta'- 
miento before the Marshal-Prasident of the Executive 
could score a decisive victory over the Carlists. The 
action of Generals Martinez Campos, Jovellar, Prime de 
Rivero, and Lasermi, at Sagunto, Valencia, Madrid, and 
Logrono was, in fact, the premature unmasking of a 
carefully worked combination of forces converging by 
different channels towards the same goal. Queen 
Isabella 11. had been wisely advised during her exile to 
abdicate in favour of lier only son, at the time a minor, 
the Prince of the Asturias, afterwards Alphonso XII. He 
was educated jiartly at the Theresianum College in 
Vienna, and partly at the British Military Academy at 
Sandhurst, where ho was a cadet when he issued, in 1874, 
tlio manifesto drawn up by his principal advisor, Sohor 
Canovas del Castillo, which was profusely distributed in 
S])ain in order to i)lace his programme of a limited 
Monarchy and Parliamentary government before his future 
subjects. Canovas did not recommend the publication of 
this document until he had nearly completed the organ- 
ization of the heterogeneous elements wdiich he had 
skilfully united from 1870 to 1874, as fast as he perceived 
that the revolution was going at such a i)ace towards self- 
destruction that not a few of its soundest and most 
influential groups unhesitatingly went over to the 
Aljdionsist ranks in disa^^pointment and disgust. Ho 
endeavoured to enlist the capitalists, the great Itiridowners 
and protectionists, all the bishops and clergy not too 
comy)romised in favour of Carlism, and tlie middle and 
up[)er classes, weary of civil wars and national bankruptcy 
in the wake of a gtmoral decline of trade and commerce. 
In short, the most eminent statesman of the revolu- 
tionary movement was convinced tliat he would be in a 
]>osition to restore the monarchy and dynasty jieacefully 
and legally, through the action of the constituent Cortes, 
about the time when Alphonso would come of ago in 1875. 
It was singular that Spain’s greatest soldier, Marshal 
Manuel Concha, Marquis del Duero, who was killetl in 
battle by the Carlists near Estella on 27th Juno 1874, 
liad also conceived th<5 same idea as Canovas — the restora- 
tion of the Bourbons by a Parliament elected after a 
decisive campaign against the Carlists. It is no wonder, 
therefore, that Canovas and the other statesmen who were 
thus preparing the restoration at first expressed astonish- 
ment and disj>Iea3ure when they heard that a then obscure 
general at the head of a force actually at the seat of w^ar 
had made a premature jtronnmummntOy more majorum^ at 
Sagunto on 29th December 1874. 

When the jn^onunciamiento assumed an irresistible and 
victorious asi)oct, Canovas and the Supremo Junta of 
Alphonsism in Madrid immediately adhered to 
ftVa^tbB Hdlitary rising and produced the instructions 
monarchy, entrusted to Canovas by the King himself, to 
which, of course, the generals bowed. Canovas 
gazetted himself Pre-sidont of the interim Council of 
Ministers until the arrival of his sovereign, to whom 
he conveyed by telegra]>h the loyal congratulations of 
the “army and navy, and of a i»eople who quickly and 
gladly submitted to the change, because all believed that 
a great and decisive step had thus been taken in the 
direction of the much-desired rc-establishment of peace 
and regular government in Spain. The progress of the 
young monarch through Barcelona and Valencia, and 
thence all the w^ay to Madrid, was marked by a hearty 
welcome on the imrt of all classes. The loyal demon- 
strations in the capital contrasted with the comparatively 
cold greeting extended a few years before to Amadeus of 
8avoy. The first act of Alphonso XII. was a royal decree 
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confirming the appointment of Canovas del Castillo as 
Prime Minister. A strong Conservative administration 
was formed, to which Canovas admitted some men of 
the old i^arties of Queen Isabella’s reign side by side 
with men who had played a jmrt in the revolution before 
they became his active auxiliaries in the Alphonsist propa- 
ganda in 1872 and 1873. This Cabinet gave its chief 
attention for fifteen months to the pacification of the Pen- 
insula, adopting a Conservative and Catholic policy which 
contributed quite as much as the groat display of military 
resources to make the Pretender lose adherents and pres- 
tige from the moment that his cousin reached Madrid. 
The Church, the nobility, and the middle classes soon 
pronounced for the new state of things. The Alphonsist 
armies, led by Marshals Cam|)os and Jovellar, swept the 
Carlist bands from the right bank of the Ebro to the 
Pyrenees, and took their last strongholds in the Oixstern 
provinces, Cantavieja and Soo de Urgel. Not a few of 
the Carlist lotulors accepted bribes to go abroad, and 
others put their swords at the dis|K>sal of the Government 
for employment against the Cuban rebels. Then all the 
forces of King Alphonso under Marshal Quesoda gradually 
closed round the remainder of the Carlist army in Navarre 
and in the Basc^ue provinces at the beginning of 1876. 
The young King himself was present at the close of the 
campaign, which sent his rival a fugitive across the French 
frontier, with the few thousand faithful followers who had 
clung to his cause to the very end. 

Directly the Carlist war was over, the Government 
used j>art of the largo army at its di8}K>sal to reinforce 
the troops which htid been fighting the Cuban 
insurgents since 1869. Marshal Jovellar 
sent out to Havana as governor-general, with^ljii,. 
Marshal Martinez Campos as commander-in- 
chief of the forces. In about eighteen months they 
managed to drive the rebels into the eastern districts of 
the island, Puerto Princijie and Santiago de Cuba, where 
by some successful ex]iedition8 and clover parleying they 
induced all but a few irreconcilable chiefs to accept a 
convention that l>ccame famous under the name of the 
Peace Treaty of 2^njon. Marshal Campos, who very soon 
succeeded Jovellar as governor-general of Chiba, for the 
first time held out to the loyalists of the island the 
prospect of reforms, fairer treaiment at the hands of the 
mother country, a more liberal tariff to promote their 
trade, and self-government as the crowning stage of the 
new policy. He also agreed to resjHict the freedom of 
the maroons who had fled from their masters to join 
the Cubans during the ten years’ war, and this led to 
Sixain’s very soon granting gradual emancipation to the 
remainder of the slaves who had stood by their owners. 
Marshal Camix>s was not allowed to carry out his liberal 
and conciliatory iK>licy, wliich the reactionary party in 
the colony, el partido Espanxd^ resented as much as 
their allies in the Peninsula. Nevertheless, before he 
left Havana the seed was sown among the Creoles for 
the home-rule movement which developed so rapidly in 
the ’eighties. 

Though much of his time and energies had been 
devoted to the re-establishment of peace at home and 
in the colonies from 1875 to 1880, Senor Cano- 
vas had displayed considerable activity and 
resolution in the reorganization of the monarchy. 

Until he felt sure of the early termination of the struggle 
with the IVetender, he ruled in a dictatorial manner 
without the assistance of Parliament Royal decrees 
simply set aside most of the legislation and reforms of 
the Spanish revolution. Universal suffrage alone was 
res^iected for a while, and used as the means to call 
into existence the first Cortes of the restoration in 1876. 
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The electors proved, as usual, so docile, and they were 
so well handl^ by the authorities, that Oanovas obtained 
a Parliament with great majorities in both Houses which 
voted a limited franchise to take the place of universal 
suffraga Immediately afterwards they voted the Con- 
stitution of 1876, which was virtually a sort of compro- 
mise between the Constitution of 1845 in the reign of 
Isabella and the principles of the Democratic Constitution 
of the revolution in 1869. For instance, liberty of con- 
science, established for the first time in 1869, was reduced 
to a minimum of toleration for l^otestant worship, schools, 
and cemeteries, but with a strict prohibition of propaganda 
and outward signs of faith. Trial by jury was abolished, 
on the plea that it had not worked properly. Liberty 
of associations and all public meetings and demonstrations 
were kept within narrow limits and under very close 
surveillance of the authorities. The munieijm! and pro- 
vincial councils were kept in leash by intricate laws and 
regulations, much resembling those of France under the 
Second Empire. The political as well as the adminis- 
trative life of the country was absolutely in the hands 
of the wire-pullers in Madrid ; and their local agents, the 
governors, the mayors, and the electoral potentates styled 
lo8 CiiciqiieSf were all creatures of the Homo Secretary 
at the head of Castilian centralization. The Constitution 
of 1876 had created a now Senate, of which half the 
members were either nominees of the Crown or sat by 
right of oflice or birth, and the other half were elected 
by the provinces of tlio Peninsula and the colonies, the 
clergy, the universities, and tluj learned societies and 
academies. The House of Deputies, comi30scd of 456 
members, was elected by the limited franchise system 
in 8i)ain and by an oven more restricted franchise in 
tlie colonies, five-sixths of the colonists being deprived 
of representation. From the iKjginning of the restoration 
the gi'cat statesman, who was nicknamed at the time the 
llicholiou of Alphonso XII. ^s reign, established a system 
of governnient which lasted for a quarter of a century. 
His idea was that the restored monarchy, much as it 
had retraced its steps towards the regime that existed 
before the revolution, must be worked on the same surface 
lines as in other European countries which ix)sscssed two 
great dynastic parties who wore in a jjosition to succeed 
each other in the councils of the sovereign, and who 
might tacitly assist each other in checking both dissen- 
tients from their own ranks and the anti-dynastic parties 
like the Carlists and Ilcpublicans. With a view to attain 
this object, in 1876, a very few months after the restora- 
tion, he encouraged the men of the revolution who 
wanted to bow to accomplished facts and make the best 
of the restricted amount of liberty remaining, to start 
afresh in national politics as a Dynastic Liberal party. 
From the moment that such former revolutionists as 
Hagasta, Ulloa, Leon y Castillo, Camacho, Alonzo Mar- 
tinez, and the Marquis de la Vega de Armijo declared 
that they adhered to the restoration, Canovas did not 
object to their saying in the same breath that they would 
enter the Cortes to defend as much as possible what they 
had achieved during the revolution, and to protest and 
agitate, legally and pacifically, until they succeeded in 
re-establishing some day all that the first Cabinet of 
Alphonso XII. had altered in the Constitution of 1869. 
The Premier not only approved Sagasta’s efforts to gather 
round him as many Liberals and Democrats as ]X)ssible, 
but did not even oppose the return of Emilio Castelar 
and a few Kepublicans. Ho also countenanced the 
presence in the Cortes for the first time of 15 Senators 
and 42 Deputies to represent Cuba and Porto llico, 
including a couple of home rulers. Thus Canovas meant 
to keep up the appearance of a Constitutional and Par- 


liamentary Government with what most Spaniards con- 
sidered a fair proportional representation of existing 
parties, except the Carlists and the most advanced 
Kepublicans, who only crept into the House of Deputies 
in some later Parliaments. Canovas ruled his own coa- 
lition of Conservatives and Catholics with an iron hand. 
A Cabinet Minister who had shown insubordination 
received the first intimation of his displeasure in the 
shape of the Gazette containing royal decrees dismissing 
him and appointing his successor. On anotlier occasion 
an im|>ortant group of Conservatives, headed by two 
prominent statesmen, Gamazo and Alonzo Martinez, were 
sternly requested to consider themselves ex}X)lled from 
the ministerial ranks because they had dissented from 
the Premier’s views. In this way Canovas managed the 
affairs of S^iain for six years with only two short inter- 
ruptions, when ho stood aside for a few months, just 
long enough to convince the King that the Conservative 
party co\i1d not retain its cohesion, even under such men 
as Marshals Jovellar and Campos, if he did not choose 
to 8Ui)port them. 

In the early years of the restoration the King and 
Canovas acted in concert in the two most delicate matters 
that required their constant attention. Young as he 
was, Alphonso XII. agreed with his chief counsellor as to 
the expediency of keeping military men away from active 
politics. They were given to understand that the King 
could not tolerate that interference which had developed 
and kc}>t up the influence of militarism during the reign 
of Queen Isabella and during the revolution. Canovas 
boldly declared in the Cortes that the era of pronwn- 
ciamie7ito8 had been closed by the restoration, and the 
King reminded the generals more than once that he 
intended to bo the head of the army. The King and 
his Prime Minister were equally agreed about the necessity 
of showing the Vatican and the Church sufficient favour 
to induce them to cciase coquetting with the pretender 
Don Carlos, but not so much as to allow the Pope and 
the clergy U) expc(;t that they would tolerate any excessive 
Ultramontane influence in the j)oUcy of the restoration. 
In regard to foreign i>olicy, the King and CJanovas both 
inclined to assist national aspirations in Morocco, and 
jealously watched the relations of that empire with other 
Euro])ean I’owors. This desire to exercise a preponderant 
influence in the affairs of Morocco culminated in the 
Madrid Conference of 1880, presided o^'er by (^n novas 
himself. The outcome of it was the treaty which lias 
since regulated the cjonsular protection t;xtciidcd to the 
subjects of his Shoreeffian Majesty, and the relations 
generally of Mt>rocco with foreign Powers and tlieir sub- 
jects. In all other jioints of foreign ]M)licy Canovas 
advocated a ]X)licy of strict and vigilant ncutralit^y, though 
his sovereign liardly concealed that he considered he had 
monarchical and dynastic reasons for courting, if not 
alliances, at least close relations with Germany, Austria, 
and Italy. 

In 1878, in spite of the well-known hostility of his 
mother to tho Montpensiers, and in sj»ite of his ministers’ 
preferences for an Austrian match, King Alfonso 
insisted u])on marrying the third daughter 
the Duke of Montpensier, Doha Mercedes, who 
only survived her marriage five months. Barely 
seventeen months after the death of Ids tirst wife, his 
Majesty listened to the advice of Cano\'a.s and married, 
in November 1879, the Austrian Archduchess Maria Chris- 
tina of Hapsburg. In general matters the King allowed 
his ministers much liberty of action. From 1 87 5 to 
1881, when not too much engrossed in more pressing 
affairs, his Governments turned their attention to the 
reorganization of the finances, the rwuinption of [ia 3 ^iient 
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of part of the debt coupon, and the consolidation of the 
colonial and imperial floating debts. They swerved from 
the mild free trade policy which was inau^^ted by 
Seflor Figuerola and by Prim at the banning of the 
revolution, and to which was due the remarkable progress 
of the foreign trade. This went on almost continuously 
as long as the regime of moderate tariffs and commercial 
treaties lasted, until 1890. 

In 1881 the iJyiiastic Liberals began to show impa- 
tience at being kept too long in the cold shade of 
Op|)03itiou. Their chief, Sagasta, had found 
admials several Conservative and Liberal 

generals — Campos, Jovellar, Lopez-Dominguez, 
and Serrano — who had taken offence at the idea 
that Canovas wanted to monopolize jwwer for civil 
politicians. Those allies were said to be the dynastic 
and monarchical ballast, and in some sort the dynastic 
guarantees of Liberalism in the eyes of the Court. 
Canovas came to the conclusion that it was expedient for 
the restoration to give a fair trial to the quondam revolu- 
tionists who coalesced under Sagasta in such conditions. 
He arranged with the King to moot a series of financial 
l>rojects the acceptance of which by his Majesty would have 
implied a long tenure of office for the Conservatives, 
and so Alphonao XII. found a pretext to dissent from the 
views of his Premier, who resigned on the 8i)ot, recom- 
mending the King to send for Sagasta. The Liberal 
administration which that statesman formed lasted two 
years and some months. The policy of Sagasta in 
(iomestic affairs resembled that of Canovas, as the King 
considered tliat it was too early to think of altering the 
Constitution and the laws made after the restoration. 
The Liberals had to act cautiously and slowly, because 
they perceived that any premature move towards reform 
or democratic legislation would not bo welcome at Court, 
and might disjdease the generals. Sagasta and his 
colleagues therefore devoted their attention chiefly to the 
material interests of the country. They made several 
treatie.s of commerce with European and Spanish-American 
Governments. They reformed the tariff in liarmony with 
the treaties, and with a view to the reduction of the 
import duties by quinquennial stages to a fiscal maximum 
of 15 per cent, ad valorem. They undertook to carry out 
a general conversion of the consolidated external and 
internal debts by a considerable reduction of capital and 
interest, to which the bondholders assented. They con- 
solidated the floating debt proper in the sha|>e of a 
4 per cent, stock redeemable in 40 years, of which 
£70,000,000 was issued in 1882 by Senor Camacho, the 
greatest S|)amsh financier of the century. Sagasta was 
not so fortunate in his dealings with the anti-dynastic 
imrtios, and the Republicans gave him much trouble in 
August 1883. The most irreconcilable Republicans knew 
that they could not exiiect much from popular risings in 
great towns or from the disaffected and anarchist peasan- 
try in Andalucia, so they resorted to the old practice 
of barrack conspiracies, courting especially the non-com- 
missioned officers and some ambitious subalterns. The 
chipf of the exiles, Don Manuel Ruiz Zoriila, who had 
retired to Paris since the restoration, organized a military 
conspiracy, which was sprung upon the Madrid Govern- 
ment at l^dajoz, at Seo de Urgel, and at Santa Domingo 
in the Ebro vfidley. This revolutionary outbreak was 
swiftly and severely repressed. It served, however, to 
weaken the prestige of Sagasta’s administration just when 
a Dynastic Left was being formed by some discontented 
Liberals, headed by Marshal Serrano and his nephew, 
General Lopez-Dominguez. They were joined by many 
Democrats and Radic^ who seized this opportunity to 
break off all relations with Ruiz Zoriila and to adhere 
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to the monarchy. After a while Sagasta resigned in order 
to let the King show the Dynastic Left tlmt he had no* 
objection to their attempting a mildly Democratic policy, 
on condition that the Cortes should not be dissolved and 
that Sagasta and his Liberal majorities in both Houses 
should grant their support to the Cabinet presided over 
by Seflor Posada Herrera, a former Conservative, of 
which the princijial members were General Lopez-Domin- 
guez and Senores Moret, Montero Rios, and Becerra. The 
support of Sagasta did not last long, and he managed 
with skill to elbow the Dynastic Left out of office, and 
to convince all dissentients and free lances that there 
was neither room nor prospect for third parties in the 
State l)etween the two great coalitions of Liberals and 
Conservatives under Sagasta and Canovas. When Posada 
Herrera resigned, the Liberals and Sagasta did not seem 
much displeased at the advent to })ower of Canovas in 
1884, and within a few months almost all the members of 
the Dynastic Left joined the Liberal party. 

From 1881 to 1883, under the two Liberal administra- 
tions of Sagasta and Posada Herrera, the foreign ix)licy of 
Spain was much like that of Canovas, who like- 
wise had hati to bow to the King^s very evident 
inclination for closer relations with Germany, 

Austria, and Italy than with any other Euro|)ean Powers. 
Alphonso XII. found a very willing Minister for Foreign 
Affairs in the person of the Marquis de la Vega de Armijo, 
who cordially detested France and cared as little for 
Great Britain. The Red-books revealed very plainly the 
aims of the King and his minister. Spanish diplomacy 
endeavoured to obtain the patronage of Italy and Germany 
with a view to secure the admission of Spain into the 
European Concert, and into international conferences 
whenever Mediterranean and North African questions 
should be mooted. It prepared the way for raising the 
rank of the rei)rosontativos of Spain in Berlin, Vienna,. 
Rome, St Petersburg, and London to that of ambassadors. 
In Paris the country had been represented by ambassa- 
dors since 1760. The Madrid Foreign Office welcomed 
most readily a clover move of Prince Bismarck's to 
estrange Si>ain from France and to flatter the young 
King of Spain. Alphonso XII. was induced to pay a visit 
to the old Emperor William in Germany, and during hia 
stay there, in September 1883, ho was made honorary 
colonel of a Uhlan regiment quartered at Strasburg. In 
vain did German and Spanish diplomatists and the press. 
of both countries do their best to explain away and mini- 
mize the significance of this appointment, and to [irove 
that it was only a compliment usually i)aid to foreign 
sovereigns. The French j)eople resented the act very 
much, and the Madrid Government w'as sorely embarrassed, 
as the King had announced his intention of visiting Paris 
on his way l>ack from Germany. Nothing daunted by 
the ominous attacks of the French people and press. 
King Alphonso went to Paris. He behaved with much 
coolness and 8elf-})ossession when he was met in the 
streets by a noisy and disgraceful demonstration. The 
President of the Republic and his ministers had to call in 
person on their guest to tender an apology, which was 
coldly received by Alphonso and his Minister for Foreign 
Affairs. After this untoward event, the King naturally 
shortened his stay in Paris and proceeded rapidly home, 
where the conduct of the Parisians had made as bad an 
impression as it had in the rest of Europe. On his 
return to Madrid he was received with unprecedented 
enthusiasm and demonstrations of loyalty and indignant 
protest against the insults of the French mob, which had 
aroused ^e susceptibilities of the majority of Spaniards, 
even of many who were not Royalists, Shortly after the 
King’s return, the German Emperor sent his son the 
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Crown Prince, the husband of the Princess Iloyal of 
England, with a brilliant suite, to the Spanish capital, 
where they were the guests of the King for several days. 
The Crown Prince was welcomed with many imposing 
demonstrations of sympathy, in which the royal family, 
the Court, the Government, the dynastic Opix)8ition, the 
ai*my, and all classes took part. Until the end of his 
reign Alphonso XII. kept up his friendly relations with the 
German Imi>erial family and with the Gorman Govern- 
ment. 

The close of the reign of Alphonso XII. was marked 
by much trouble in domestic politics, and by some great 
national calamities and foreign complications, while the 
declining health of the monarch himself cast a gloom 
over the Court and governing classes. The last Conserva- 
tive Cabinet of this reign was neither ix)pular nor success* 
fuL Canovas del Castillo did not take into consideration 
that though he had returned so quickly to the councils 
of the monarchy, chiefly through the divisions of Liberalism, 
it would have boon wise to recollect that the men of 
the revolution who had gradually adhered to the restora- 
tion thought they had reason to complain of the persistent 
favour shown to the Catholics and Conservatives. In 
fact, the latter ruled Spain under Alphonso XIT. for eight 
years and a half out of the eleven years of his reign. The 
general election of 1884 was conducted with such insin- 
cerity, such disregard for the aspirations of the Op|)osition, 
that both Liberals and Kepublicans entered the Cort&s in 
anything but a pleasant frame of mind, as the Cabinet soon 
discovered. Itesistance and criticism in Parliament and 
in the press irritated Canovas, and he fancied that he 
could treat the adversaries of his policy in the high-handed 
and arbitrary way in which he had dealt with all dis- 
content eight years previously at the beginning of the 
restoration. He did not listen to any warning, and paid 
no attention to the many symptoms indicating that times 
hod changed, and that his reactionary methods only 
stirred up the growing resistance of Democracy and 
Liberalism. Ho committed not a few mistakes in 
financial and commercial questions, allowing public 
ex|)enditure to increase, putting no check on the growtli 
of the floating debt, and develojiing the relations of the 
Treasury with the Bank of Spain, thereby obliging the 
latter to start ui>on an uninterrupted increase of its note 
issue. When cholera appeared in France, quarantine was 
so rigorously enforced in the Peninsula that the external 
trade and railw^ay traflic were grievously aflfected. On 
Christmas night, 1884, an earthquake caused much 
damage and loss of life in the ])rovinces of Granada and 
Malaga. Many villages in the mountains which sej)arate 
those provinces wei*o nearly destroyed. At Alhama, in 
Granada, more than 1000 i)ersons were killed and 
injured, several churches and convents destroyed, and 
300 houses laid in ruins. King Alphonso went dowm to 
visit the district, and distributed relief to the distressed 
inhabitants, who everywhere showed their gratitude to his 
Majesty, w^ho oxjKised himself to fatigue and hardship 
in the depth of winter, despite his visibly failing health. 
Ho held on gallantly through the greater part of 1885 
under great difiiculties. In the Cortes the tension in the 
relations between the Government and the Opposition 
was growring daily more serious. Outside, the llepubli- 
cans and Carlists wore getting troublesome, and the tone 
of their press vied with that of the Liberals in their 
attacks on the Conservative Cabinet. Then, to make 
matters worse, an outbreak of cholera occurred in the 
eastern provinces of the kingdom. The epidemic spread 
rapidly over the Peninsula, causing great liavoc in imix>rt- 
ant cities like Granada, ^ragoza, and Valencia. The 
authorities confessed tliat 105,000 ixsrsons died of cholera 
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in the summer and autumn of 1885, being on an average 
from 41 to 56 ^ler cent, of those attacked. The epidemic 
was not very severe in Madrid, only ranging u]) to 4H 
deaths a day, though it lasted several weeks; but at 
Aranjuez, a royal seat on the banks of the Tagus, a 
few leagues from the capital, 2000 victims were swept 
oif in a week. Notwitlbtanding the opposition of his 
ministers, the King insisted uj)on visiting Aranjuez and 
Murcia, where also cholera w^as raging. The Court loft 
Madrid later than usual in the summer to go to the 
residence of the Si)ani8h Bourbons in the hot months of 
the year, La Grauja de Ban lldefonzo, in the picturesque 
mountains of Segovia. During the stay of the royal 
family at the Castilian Versailles founded by the first 
Bourbon, Philip V., the King, whose health hod been long 
undermined, got worse, and the condition of his tliroat and 
lungs made Queen Maria Christina and the ministers very 
anxious. The latter had adofited a system of silence and 
concealment of the sad reality of the situation, in which 
tlioy i)er8evorod for several months. The nation was kept 
in a state of ignorance of the fast ai)[)roaching end of the 
sovereign ; a few had an inkling of the truth, which had 
not been kept from the members of the royal family wlio 
wore abroad, nor from the Courts of Berlin and Vienna. 

In September, wlien the King was beginning to rally 
from a painful crisis in his illness, a conflict arose l)ctween 
Spain and Germany which had an adverse eflect u])on his 
health. Prince Bismarck looked u}X)n the rights of Spain 
over the Caroline Islands in the Pacific as so shadowy 
that ho sent some German warshijjs to take jKJssession of 
a iK)rt in the largest island of the group, though the 
naval and colonial authorities in those distant archiijelagocs 
at once prototed. The new^s of this move on the jmrt of 
Germany caused great indignation in Si)ain, and ]) 0 ]silar 
feeling rose so high in Madrid that imposing demonstrations 
were made, in which i)eoplo of all classes took part. The 
Government got alarmed when the Madrid mob one night 
attacked the German embassy, tore the arms of the 
empire from the door of tin; consulate, and dragged the 
escutcheon to the Puerto del Sol, where it was burnt amid 
much uproar. The troops had to lx; called out to restore 
order, and the ministers advised the King to return to the 
capital. Alphonso alone remained cool, and would not 
listen to those who clamoured for a ruj)ture with Germany. 
He told his ministers that he would not on any account 
plunge his country into a hopeless struggle. He. elected 
to trust to diplomacy ; ami >Si)ain made out such a good 
case for arbitration, on the ground of her ancient rights of 
discovery and early colonization, that the German lOmjicror, 
who had no desire to imjicril the dynasty and monarchy 
in Bpain, agreed to submit the whole affair to the Pope, 
wdio eventually gave judgment in favour of the Bj)anish 
l>retensions. 

After his return to Madrid the King showed himself in 
l)ublic leas than usiuil ; and on his last api)earance, at the 
autumn niccs in October, everybody who saw him 
in the iwddock was unfavourably im[)re8sed with 
his looks. A few days later it was whis]K3red xtL 
that his state of health would probably oblige 
him to si)end the winter on the Spanish sliores f)f the 
Mediterranean. He did not consent to do so, because he 
wanted to avoid creating alann, but went tf) a royal scat 
close to Madrid, El l*ardo, a sort of hunting-box in the 
midst of the woods, and there his comjdaint made rapid 
progress. Nevertheless, in Madrid, Canovas would not 
allow' the press to say a word. Indeed, in the ten months 
before the death of Alphonso XII. the Conservative Cabinet 
displayed unprecedented rigour against the new'S|>ai)er8 of 
every shade. The Dynastic;, Liberal, and Indei>endent 
press, the illustmted jmpers, and the satirical weeklies, 
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fared no better than the llepublicans, Socialists, and 
Oarlists, and in 60 days 1260 prosecutions were ordered 
against Madrid and provincial pajjors. The police chased 
the hawkers of paijors about the streets as roughly as they 
had chased the students of the universities and schools, 
who also had incurred the displeasure of the reactionary 
Cabinet. At last, on 24th November, the truth had to be 
sprung upon the capital, where the greatest consternation 
reigned when it was admitted that Alphonso XIL was 
dying at El Pardo. The Queen, his sisters, his little 
daughters, and his ministers had all hurried down in 
consetpionco of the peremptory summons of the physicians 
and of the Lord High Chamberlain. A little after eight 
o’clock in the morning of 25th November 1885 the 
King expired. Dr Camison, who attended him through- 
out his illness, pronounced it to bo laryngeal phthisis. 

Alphonso XII, was undoubtedly intelligent, anxious to 
play his i^art as King with energy and regardless of ironl 
or ijersonal sacrifice, as he did in the flooded districts of 
Marcia, in the earthquake-stricken provinces of Granada 
and Malaga, in the hotbeds of cholera in 1885. He 
always insisted on being informed of all affairs of State 
by his ministers and by the IctwUng statesmen of the 
Opposition. He wished to bo considered a ruler after 
modern ideas and constitutional i)rinciples of government, 
only the old Bourbon inclination for personal government 
cropped up when he overawed the too ambitious generals, 
when ho assumed responsibility for all matters concerning 
the army, wlien he vetoed the re-establishment of univcrstil 
suffrage and other democratic legislation, and when ho 
determinedly took into his own hands the direction of the 
foreign policy of the country. He was a [jatron of arts 
and literature, of the turf and of the national bull-fights, 
and he spent much of his ])ersonal income in cliarities. A 
sincere Catholic, he w’as neither a bigot nor priest-ridden. 
He led an active life, rising early, devoting much time to 
riding, driving, shooting, hunting, and walking in summer 
in the highlands of Segovia. He was gifted with great 
conversational powers ; was courteous and gallant, like his 
Bourbon ancestors, to the fair sex ; easily approachable by 
all his subjects ; and both amialdo and hospitable to foreign 
princes and visitors, though ever kingly, with a touch of 
haughtiness in his manners. He had the luck to oscajie 
criticism at the hands of the dynastic Op|)osition8 of his 
eleven years’ reign. They invariably assailed his succes- 
sive Cabinets, which shielded him loyally, oven when 
perfectly aware that they were not infrequently blamed 
for acts which the King had dictated in a manner that 
brooked no resistance or remonstrance. 

When such a ruler disapimred from the scene, it was 
no wonder tliat 8f)aniarda and foreigners should have felt 
extremely anxious about the prosjjects of the 
*“^*^®’**^%* Alphonso XIL left no male issue. 
Cbrlatlaa. He had two daughters, the Princess of the 
Asturias, born in 1880, and the Infanta Maria 
Theresa, born in 1882. At the time of liis death it had 
not been officially intimated that the Queen was erweint^. 
The Official Gazette did not announce that fact until three 
months after the demise of the sovereign, when the nation 
WiW duly informed, according to ancient usage. On 17th 
May 1886, six months after the death of Alphonso XIL, 
his posthumous son, Alphonso XIIT., was born at the 
Palace of Madrid. Six months before this event definitely 
settled the question of the succession to the throne, the 
royal family and its councillors assembled to take very 
important decisions. There could be no doubt that under 
the Constitution of 1876 the widowed Queen was entitled 
to the Regency. Dona Maria Christina on this first 
occasion displayed her cliaracteristic self-possession and 
resolution by simply acting from the lieginning as if 


[hzstobt 

she considered her right to govern Spain during the 
minority of the future sovereign to be entirely undis- 
putable. She calmly presided over this solemn council, 
listening to the advice of Marshal Campos, always con- 
sulted in every great crisis; of Captain-General Pavia, 
who answered for the loyalty of the capital and of its 
garrison ; of the Duke de Sexto, the chief of the household ; 
of Marshal Blanco, the chief of the military household ; 
and of all the members of the Cabinet and the Presidents 
of the Senate and Congress assembled in the presence of 
the Queen, the ex-Queen Isabella, and the Infanta Isa- 
bella. All were deeply impressed with the gravity of the 
situation, and looked chiefly to Marshal Campos and 
Canovas del Castillo for statesmanlike and disinterested 
advice. The question was whether it would be expedient 
to continue the policy of the late King and of his last 
Cabinet. This would have been tantamount to ushering 
in a long minority and the Regency of a foreign Queen 
with a Conservative and reactionary policy which hod 
much impaired the prestige and popularity of the 
monarchy during the last 18 months of the reign of 
Alphonso XII., and liad so exas|)erated the various grouiNs 
of the Opposition that their discontent constituted one 
of the most serious embarrassments of the situation. 
Canovas del Castillo assured the Queen-Regent that he 
was ready to undertake the task of i>rotocting the new 
state of things if it w^as thought Avise to continue the 
Conservative i)olicy of the late King, but in the circum- 
stances created by his death, he must frankly say tliat he 
considered it advisable to send for Soiior Hagasta and ask 
him to take the reins of government, with a view to 
inaugurate the Regency under a Liberal, progressive, and 
conciliatory jKilicy. Canovas added that if this suggestion 
were adopted he w^as in a position to promise that the new 
Government would not be combated or obstructed by the 
Conservatives, Avhose loyalty naturally would make them 
co-oi)erate in everything calculated to consolidate the 
monarchy and the dynasty. Marshal Campos and General 
PaAua endorsed the suggestion. They wore also of opinion 
that Sagasta would soon checkmate the intrigues of the 
Republicans, by proving that the Government of the 
Regency could i.)erfectly carry out all the reforms advo- 
cated by Spanish Liberalism and by those Democrats 
who were not irreconcilable revolutionists. Sagasta was 
summoned to El Pardo, and the result of his interview 
with the Queen-Regent, Canovas, and th(5 generals was 
the understanding ever afterwards known as the pact of 
El Pardo, the corner-stone of the whole iK)licy of the 
Regency, and of the tw'o great statesmen wlio so long led 
the great dynastic |)arties and the Governments of Dona 
Christina. It was agreed that during the first years of the 
Regency, Canovas and Sagasta would assist each other in 
defending the institutions and the dynasty, that they 
would discourage indiscipline and dissent in the ranks of 
the two monarchical ])arties, and that the Parliaments 
should as far as possible last their full legal term of five 
years, in order to avert frequent general elections and the 
political agitation naturally aroused by such appeals to the 
country. Sagasta made no secret of the fact that it was 
his intention to alter the laws and the Constitution of the 
monarchy so as to make them very much resemble the 
Constitution of the revolution of 1868, but he undertook 
to carry out his reform policy by stages, and without 
making too many concessions to I^icalism and Demo- 
cracy, so that Canovas and his Conservative and Catholic 
followers might bow to the necessities of modem times 
after a respectable show of criticism and resistance. The 
generals assured the Queen-Regent and the leaders of the 
dynastic parties that the army might be counted upon to 
stand by any Government which was sincerely determined 
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to uphold the restoration against Kepublicans and Carlists, 1 
and that it would assist the Alphonsist officers in checking I 
the revolutionary propaganda still visible in the barracks 
among the sergeants and the officers who had risen from 
the ranks, ^gasta left the Palace to form the first of 
several Cabinets over which he presided continuously for 
five years. He took for colleagues some of the strongest 
and most popular statesmen of the Liberal party, virtually 
representing the three important groups of men of the 
revolution united under his leadership — veteran Lil^erals 
like Camacho and Yenancio Gonzalez; Modemtes like 
Alonzo Martinez, Gamazo, and Marshal Jovellar; and 
Democrats like Moret, Montero Rios, and Admiral 
Beranger. The new Cabinet convoked the Cortes elected 
under the administration of Canuvas in 1884, and the 
QueemRegent appeared before the Estates of the realm 
assembled in the Congress Hall, with her two little 
daughters and Com't, all in deep mourning, and there, with 
her liand on the crucifix and Gospels, she took the 
constitutional oath. The Coiisorvativo majorities of both 
Houses, at the request of Canovas, behaved very loyally, 
voting supplies and otlier Bills necessary to enable the 
Government to be carried on until another Parliament 
could be elected in the following year, 1886. 

Pending the dissolution and general election, Sagasta 
and his colleagues jjaid most attention to public }>eace and 
foreign aifairs. A sliarp look-out was kept on the 
doings of the Republicans, whose arch agitator, 
SlfWjjw#. Zorilla, in Paris disj^layed unusual activity 
in his endeavours to i>ersuade the Eederals, the 
Intransigents, and even the Opix>rtunists of Democracy 
that the times were ripe for a venture. Ruiz Zorilla 
found no response from the Republican masses, wdio 
looked to Pi y Margall for their watchword, nor from the 
Republican middle classes, who shared the views of 
Salmeron, Azearate, and Pedregal as to the inexiKjdiency 
of revolutionary methods. Castelar, too, raised his 
eloquent protest against jiopular risings and barrack con- 
spiracies. The Carlists showed equal activity in propa- 
ganda and intrigues. They did not attempt to conceal 
the fact that they only awaited a signal from the pre- 
tender Don Carlos to rise again in their usual provincial 
haunts. The emissaries of the pretender were constantly 
passing to and fro between the Peninsula and the abode 
of tho exiled rc})rcsentative of absolutism and religious 
intolerance. Bagasta derived much benefit from the 
divisions which made Democracy ])owerless ; and he w as 
able to cope with Carl ism chiefly because the clfoi-ts of 
the pretender himself abroad, and of his iMirtisans in Spain, 
were first restrained and then decisively jMiralysod by the 
influence of foreign Courts and Governments, aliove all 
by the direct interference of tho Vatican in favour of the 
Spanish Regency and of the successor of Alphonso XII. 
Don Carlos could not afford to incur the displeasure of 
the Austrian Imperial family, or of the Italian Govern- 
ment, which allowed him to reside unmolested in Venice, 
much less that of the Pope, whose mandate he knew had 
gone forth that the clergy, high and low, and the religious 
orders of both sexes, were to refrain from abetting civil 
war in the Peninsula. The young and most impatient 
adherents of Carlism vainly pleaded that such an oppor- 
tunity would not soon be found again, and threatened 
to take the law into their own hands and unfurl the flag 
of DioBy Patriay y Rey in Northern and Central Sjiain. 
Don Carlos once more showed his well-known lack of 
decision and dash, and the Carlist scare jmssed away. 
Pope Leo XIII. wont even farther in his patronage, for 
he consented to be the godfather of the posthumous son 
of Alphonso XII., and he never afterwards wavered in the 
steady sympathy he showed to Alphonso XIII. He was 
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too well acquainted with the domestic politics of the 
Peninsula to BUp}x>se that Carlism could ever do more 
than disturb for a while the tranquillity of Sjmin. He 
did not wish to stake the interests of tho Church on 
a cause which could only revive against her the old 
animosities of Si^anish Liberalism and Democracy, so 
roughly displayed in 1836 and 1868. He was perfectly 
aware that the Church could exi^oct even better treatment 
at the hands of the Austrian Archduchess who had 
become Queen-Regent than had been received from her 
late husband. Dona Christina, ajmrt from tho dictates 
of gratitude towards tlie head of her Church for the 
kindness shown to her son and Government, was a zealous 
Catholic. She proved all through her Regency that she 
not only relied upon the sup|)ort of tho Vatican and of 
the prelates, but that she was determined to favour tho 
Church and the religious foundations in every possible 
way. Whenever she distributed bounties on royal birth- 
days and saints* days, the lion*s share went to religious 
charities and institutes. Her purse was always open to 
assist convents, monasteries, and religious works and 
societies, and tho building of churches, chapels, nunneries, 
colleges, schools, foundling hospitals, and night refuges, as 
long as they were under tho management of the Church 
and the orders. Her influence w^as ever exercised, in 
Cabinet Councils and in private conferences with her 
ministers, to further the view^s of the Church in matters 
of education, in que8tir)ns affecting religious toleration, 
and even in foreign relations. Dona Christina became 
Regent just when Spain had felt the consequences of 
tho expulsion of the Jesuits and other religious ordcjrs 
from France after the famous Jules Ferry law’s, which 
aimed at placing these orders more under State control, 
to which they declined to submit. They selected Spain 
as an excellent field of enterj^rise ; and it must be said 
that all tho Governments of the Regency showed so much 
indulgence tow’ards the Catholic revival thus started, that 
in less than a decade the kingdom was studded with more 
convents^ monasteries, Jesuit colleges. Catholic schools, 
and foundations than had existed in the i)a1my days 
of tho Houses of Austria and Bourbon in the 17th 
and 18th centuries. A wave of Clericalism and ultra- 
(/atholic influences swept over the land, affecting the 
middle classes, the universities and learned societies, 
and making itself very perceptible also among the govern 
ing classes and both dynastic parties, Liberals and Con 
servativos. The Vatictiii was thus more than rew^arded 
for securing the Regency twelve years* coni]>arative t^Ict^ 
from tho Carlists. Nevertheless, it had once more to 
step in to check the i>retender and his ]»artisans when 
tho disasters of the war with the United States seemed 
to have furnished Don Carlos a last ojjj)ortunity to become 
an active element in S])aniMh politics. 

Next in im}K)rtance to Papal ]»rotection w^as the favour- 
able attitude of all the Euroi)ean Governments toward.** 
the Queen - Regent and, later, tow’ards her son. 

The Court and Governnumt of Germany, despite 
the award of tho Pope in tho arbitration on gf agency, 
the rival claims of Spain and Germany over 
tlio Caroline Islands, vied with the Austrian ami Italian 
royal families and Governments in showing symiuithy 
to the widow of Alphonso XI 1. Republican France 
and the Tsar made as cordial demonstrations as Queen 
Victoria and her Government, and Switzerland, Belgium, 
Holland, and others follow^ed suit. The 8|)anish Foreign 
Office received every a.ssuraiice that friendly Governments 
would watch the Carlists and Rejniblicans, to prevent 
them from using their territories as a basis for conspiracies 
against the peace of BjKiin. The statesmen of both 
dynastic parties, from the beginning of the Regency, did 
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not conceal from the Governments of Europe that they 
considered it unadvisable to continue the foreign policy 
of the late King. From every point of view it ww 
better that the Hegency should observe strict neutrality in 
European atiPairs, in order to avoid complications fraught 
with evil consequences for the monarchy and the dynasty 
in the unsettled state of the country. This neutrality 
was maintained until the close of the 19th century. It was 
criticized during and after the colonial wars and the war 
with America, which led to the loss of the colonies in 
1898, when a few Conservatives like Silvela, as well as the 
Republicans, who were always prone to French alliances, 
proclaiinetl that presentiment and foresight had made 
them dissent from the policy of neutrality and isolation 
which 1 ) 1 * 0 vailed from 1885 to 1898. 

Sagasta conducterl the first general election in 1886 
miicli after the usual precedents. The Long Parliament 
of the Regency was composed of considerable 
Policy of majorities in both Houses, though 

Sagasta had allowed a larger share than Cano- 
vas was wont to do to the minorities, so much so that 
on the Opposition benches the Republicans of various 
.shades were represented by their most eminent loaders, 
the Carlists had a resjiectable group, and the Conserva- 
tives a strong muster, fianked by a group of dissentients. 
The first Cortes of the Regency in five sessions did really 
good and substantial work. A civil code was carefully 
drawn up by Sofior Alonzo Martinez, in order to con- 
solidate the very heterogeneous ancient legislation of the 
monarchy and the local laws of many provinces, es})ocially 
Catalonia, Aragon, Valencia, Navarre, and the Basque 
territory. Trial by jury was re-established for most crimes 
and ofi’ences. The laws regulating the rights of associa- 
tion and public meeting, the liberty of the press, and 
other rights of the subject were reformed on liberal and 
more tolerant linos. Finance and trade received attention. 
Some commercial treaties and agreements were made, 
including one with Great Britain, which proved highly 
beneficial to home trade, and the tariff was altered, in 
s[»ite of much resistance on the part of the Jh’otec- 
tionists. In his progressive policy 8agasta was actively 
and usefully 8upiK>rtod by the chief of the Moderate 
Rei»ublicans, Emilio Castelar, who not only eloquently 
defended all the liberal ])rojects of the Government, but re- 
]>eatedly declared in Congress and at public meetings that 
Democracy ha<l no longer any grounds for agitating the 
country from the moment that a Liberal administration 
was virtually restoring all the priiicirial features of the 
(Constitution of the Si>anish revolution. He went so far 
as to recommend his ijartisans to vote on every division 
with the Liberal imrty, because he confessed that bitter 
experience had taught him that liberties and rights were 
better attained and made stable by pacific evolution than 
by revolution. He laid moat stress ’upon this axiom 
when, in September 1886, Ruiz Zorilla suddenly sprang 
uj)on Sagasta a military and revolutionary movement in 
the streets and barracks of the capital. This failed, but 
it was found that the conspiracy had contaminated in 
the Madrid and other garrisons many regiments which 
did not actiuilly break out into insurrection. The military 
authorities acted with vigour and promptitude, the rebels 
being pursued, dispersed, and arrested. General Marina 
and several other officers were condemned to death by 
court-martial, but Queen Christina commuted the sentence 
into jjenal servitude, and the Ministers of War and Marine 
rotir^ from the Cabinet in consequence. Very shortly 
afterwards, another War Minister, General Castillo, 
attempted to strike at the root of military insubordination, 
and simultaneously in every garrison of the kingdom the 
senior sergeants, more than 1000 in all, were given their 
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discharge and ordered to start for their homes on the 
spot The lesson produced a good result, as no trace of 
revolutionary work revealed itself among the non-com- 
missioned officers after 1886. As time wore on, Sagasta 
found it difficult to maintain discipline in the ranks of 
the Liberal party. He was oblig^ to reconstruct the 
Cabinet several times in order to get rid of troublesome 
colleagues like General Cassola, who wanted to make 
himself a sort of military dictator, and Camacho, whose 
financial reforms and taxation schemes made him un- 
popular. He had oftener to reorganize the Government 
in order to find seats in the Cabinet for ambitious and 
impatient worthies of the Liberal party — not always with 
success, as Senor Martos, president of the Congress, and 
the Democrats almost brought about a political crisis in 

1889. Sagasta cleverly affected to resign and stand aside, 
so that Senor Alonzo Martinez might vainly attempt to 
form an intermediary Cabinet. Canovas, who was con- 
sulted by the Queen when Alonzo Martinez failed, faith- 
fully carried out the pact of El Pardo and advised her 
Majesty to send for Sagasta again, as he alone could carry 
out what remained to be done of the Liberal programme. 
Sagasta reconstructed his ministry for the last time, and 
announced his intention to make the re-establishment of 
universal suffrage the crowning act of the Liberal policy, 
knowing very well that ho would thus rally round him all 
the Liberals, Democrats, and Republicans in the last session 
of the Long Parliament. The Suffrage Bill was carried 
through the Senate and Congress in the spring of 1890 
after protracted debates, in which the Conservatives and 
many military politicians who had previously been regarded 
as the allies of Sagasta did their best to obstruct the 
measura Marshals Campos, Jovellar, and Novaliches, 
and Generals Pavia, Primo de Rivera, Daban, and others, 
were angry with Sagasta and the Liberals not only because 
they deemed their j)olicy too Democratic, but because they 
ventured to curb the insubordinate attitude of general 
officers, who shielded themselves behind the immunities 
of their senatorial }X)sition to write insolent letters to the 
War Minister on purely professional questions. Spanish 
generals of pronundamienio fame thought it perfectly 
logical and natuml tliat sergeants and subalterns should 
be shot or sent to penal servitude for acts of indiscipline, 
but if an insubordinate general was sent to a fortress 
under arrest for two months they publicly demonstrated 
their 8ym])athy with the offender, made angry sjjeeches 
against their hierarchical chief, the War Minister, in the 
Senate, and dared to call upon the Queen-Regent to 
make representations, which unfortunately were listened 
to, according to the worst precedents of the Spanish 
monarchy. The increasing violence of the Conservative 
press and Opposition, the divisions developing in the 
ranks of Liberalism, and the restlessness of the agricultural 
protectionists, led by Senor Gamazo, did not weigh so 
much in the balance at Court against Sagasta as the 
aggressive attitude of the military politicians. Sagasta 
held on as long as was necessary to secure the promul- 
gation of the universal sufirago law, but he noticed that 
the Queen-Regent, when ho ivaited uix)n her for the 
despatch of public business, showed almost daily more 
im|mtionce for a change of policy, until at last, in July 

1890, she peremptorily told him that she considered the 
time had come for calling the Conservatives and their 
military patrons to her councils. Sagasta loyally furnished 
tlie Queen with a constitutional pretext for carrying out 
her desire, and tendered the resignation of the whole 
Cabinet, so that her Majesty might consult, as usual, the 
party lexers and generals on the grave question of the 
exp^iency of entrusting to new ministers or to the 
Liberals the mission of testing the new electoral system. 
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Queen Christina on this occasion acted exactly as she 
henceforth did in all ministerial crises. She slowly con< 
Bolted the magnates of all parties with ap])arent imparti- 
ality, and finally adopted the course which it was an 
open secret she had decided upon in pecUyre beforehand. 
Her late husband had impressed her with the advisability 
of keeping up the outward forms of constitutional and 
Parliamentary government, though the total lack of 
eincerity at the elections made it necessary that the royal 
prerogative should be exercised whenever the sovereign 
thought such interference indis|)ensable in the interests 
of the dynasty and the country. Doha Christina certainly 
ilisplayed more disposition for jKjrsonal government than 
Alphonso XII., and, singularly enough, she w^as more often 
humoured in this respect by her Liberal ministers than 
by haughty Canovas, who did not hesitate at times to 
jK)int out to the mother of Alphonso XIII. that the 
monarchy, as well as the Conservatives and ('atholics 
who were its councillors, must shajxi its conduct in 
accordance with modern ideas. 

Canovas gathered round him most of the prominent 
Conservative and Catholic statesmen. The first step of 
the new Cabinet was calculated to satisfy the 
A protec- protectionist aspirations which had spread in the 
jy^me. kingdom about the same time that most Con- 
tinental countries were remodelling and raising 
their tariffs. The Madrid Government used an authorim- 
tion which Sagasta had allowed his Long Parliament to 
vote, to please ISenor Gamazo and the Liberal rej)resenbi- 
tives of agricultural interests, empowering the Govern- 
ment to revise and increase all tariff duties not covered by 
the then existing treaties of commerce. This was the 
ease with most of the j)roducts of agriculture and with 
live stock, so Canovas «and his Finance Minister made, by 
royal decree, an enormous increase in the duties on these 
classes of imports, and particularly on broad - stuffs. 
Then, in 1891, they denounced all the treaties of com- 
merce which containctl clauses stii»ulating mo8t-favoure<l- 
nation treatment, and they j)repared and put in force in 
February 1892 a protectionist tariff which completely 
reversed the moderate free trade policy which had been so 
beneficial to the foreign commerce of »S])ain from 1868 to 
1892. Not a few nations retaliated with higher duties 
upon Spanish exports, and France raised her wine duties to 
such an extent that the exports of wines to that country 
dropi)ed from £12,500,000 before 1892 to £2,400,000 in 
1893 and the following years. The effects of a protec- 
tionist policy verging upon prohibition were soon sharply 
felt in Spain. Foreign exchanges rose, exports decreased, 
the railway traffic declined, and the commercial classes 
and consumers of foreign goods and products were loud in 
their protests. Industrial interests alone benefited, and 
imported more raw materials, chemicals, and coal and 
coke, which naturally influenced the exchanges adversely. 
♦Spain only attempted to make new treaties of commerce 
with Holland, Norway, Sweden, Denmark, and Switzer- 
land. The Great Powers contented tliomsclves with 
securing by agreements the same treatment for their 
commerce in Spain as that granted by those five treaties. 
The protectionists in 1893 wrecked a treaty of commerce 
with Germany in the Senate; and Simin subsequently 
persevered in her protectionist policy, without any new 
treaties of commerce, until the close of the 19th century, 
with the result that foreign trade ceased to move for- 
ward with great strides, as it had done all through the 
’eighties under the regime of commercial treaties and a 
moderate tariff. During his two and a half years' stay in 
office Canovas had not so much trouble with the Opposi- 
tion as with the divisions which sprang up in the Con- 
servative ranks, though he fancied that he had managed 
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the general election in 1891 so as to secure the customary 
docile majorities. The split in the Conservative camj) 
originated in the rivalry between the two principal 
lieutenants of Canovas, Homero Robledo and Francisco 
Silvela. The latter and a strong and influential body of 
Conservatives, chiefly young politicians, dissented from 
the easy-going views of Romero Robledo and of I'anovas 
on the exi)ediency of refonns to correct the notorious 
and old-standing abuses and corruption of the municipali- 
ties, especially of Madrid. When Canovas found himself 
deserted on so delicate a matter by a numerous section of 
his party, he resigned, and advised the Queen to send for 
Bagasta and the Liberals. Canovas's tenure of office was 
marked by some occurrenc(JS wurthy of notice at Ijomo and 
in Morocco. The Anarchists of Barcelona, on a great local 
day, threw a bomb at the feet of the Captain-General of 
Catalonia, Marshal Campos, whicli w^ounded several people 
and caused a great f)ani(! ; and a few months later another 
Anarchist threw a bomb into the Lic^eo Theatre at Bar- 
celona, and more than thirty persons were killed or badly 
wounded. In both cases some of the authors of the 
outrages were ai)prehended, tried, and execnttMl, and their 
accomplices sent to i)enal servitude. A terrible explosion 
occurred in November 1893, at Santander, on board a 
large Simnish steamer laden with dynamite and anchored 
alongside the quay. An enormous amount of damage 
was done to many houses, public buildings, and churches. 
The local authorities put down the nund)er of victims at 
more than 1000, and many missing wore never accountwl 
for. 

Sagastii took office very reluctantly, as he considered a 
change of iK)licy ])rcmature. 1 1 (5 conducted the general 

election with much r(‘gard for the wishes of the 
OpiK)sitioii, and out of 456 seats in tlio Tjow^er Difficulty 
House allowed them to liave more than 170, 
the Conservatives getting muirly 100 and thci 
Republicans 30. He had to settle some knotty (jiK^stions, 
foremost a conttict with Morts'cro, which was tins conse- 
quence of the aggression of the unruly Riff tribes u])on tlui 
{Spanish outjKjsts around MelilJa, a C<istillian station on 
the Mediterranean coast of Morocco. Reinforcements 
were tardily sent out ; and in a second attack by tlu^ Arabs 
the »Si)anish forces lost heavily, and their commander, 
General Margallo, was killed. Public opinion was instantly 
fired, and the press called so loudly for revenge that tin* 
Government sent to Melilla no less a jiersonage tJian 
Marshal Cam])os, at< the head of 29 geiu?rals and 25,000 
men. The Sultan of Morocco lost no time in ciinsiiring 
the behaviour of the Riff tribes, and in ja-omisiiig that he 
would chastise them, ^farshal Camj>os was sent to Fez 
to make a treaty, in which he obtaincMl amj>le redress and 
the jiromise of an indemnity of £800,000, which Morocco 
punctually paid. 

Colonial aftairs gave Sagasta much to do. Hci luul 
given scats in his C^abinet to Senor Maura as Colonial 
Secretary and to Senor Gamazo, his brother-in- 
law, as Finance Minister. I'hcse two Moilcrate 
Literals acted in conce.rt to grapple with 
colonial questions, which in 1894 had assumed 
a very serious aspect. Spain had ro(.*eived many ominous 
warnings. Marshal C'ami)OS, on returning from Cuba in 
1879, had advocated some concessions to satisfy the legiti- 
mate aspirations of the majority of the colonists, who 
wislied for a less antiquated and less arbitrary ruh;. In 
1886, in the first Parliament of the liegency, Cuban 
autonomist Deputies divided the House on a motion in 
favour of home rule and of an extension of tlie franchise 
in Cuba. This motion w’as negatived by all the C'onserva- 
tives, by most of the Dynastic Lilxsrals, and by some Repub- 
licans. On that occasion a projhetic warning was given 
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by a Cuban home ruler, Senor Montoro, in an eloquent 
speech imploring Spain not to play into the hands of the 
separatists and their American patrons, who made capital 
out of a policy which was simply suicidal on the part of 
Si)ain. The motlier country, in fact, had persisted in 
looking upon the colonies as a privileged field of enter- 
prise for Spanish capital, commerce, adventurers, and 
officials, supix)rted in Cuba particularly by an oligarchy of 
reactionary colonists and Spaniards settled in the island, 
who were able to have entirely their own way owing to a 
very limited franchise. The majority of Sj»aniards were 
kept by the Government and the press quite in the dark 
about the growth of disaffection in Cuba, so that they were 
loth to listen to the few men, soldiers and civilians, 
courageous enough to raise the note of alarm during the 
ton years before the final catastrophe. For no other 
reason did the Minister for the Colonies, Senor Maura, in 
1894 fail to convince the Cortes, and even the Liberal 
party, that his very moderate Cuban Home Eule Bill was 
an indispensable and wise, though tardy, attempt to avert a 
conflict which many plain symptoms showed to bo immin- 
ent in the West Indies. Maura was warmly supported 
in Congress by the Cuban homo rulers and by some far- 
sighted Liberals and Hopublicans. Nevertheless, his Bill 
did not find favour wdtli the Conservatives or the majority 
of the Liberals, and Sagasta, trimming according to his 
inveterate luibit, found a pretext to get rid of Maura and 
Gamazo. In the place of Maura he found a more pliant 
Minister for the Colonies, Sofior Abarzuza, who framed a 
Cubin Reform Bill so much short of what his predecessor 
had thought an irreducible minimum of concessions, that 
it was censured in Havana by all the colonial Liberals and 
home rulers, and by their representatives in Madrid. The 
latter at the last moment recorded their votes in favour of 
the Abarzuza Bill when they perceived that a strange sort 
of eleventhdiour presentiment was about to make all the 
Simnish parties vote this insufficient reform. Before it 
could be promulgated, the tidings came of a se|)aratist 
rising in the old haunts of Creole disaffection near 
Santiago do Cuba. Sagasta sent about 12,000 men to re- 
inforce the 15,000 soldiers in Cuba under General Callaga, 
and was pro(iaring more when a characteristically S{mnish 
ministerial crisis arose. Tlie subalterns of the Madrid 
garrison took offence at some articles published by Radical 
newspapers, and they attacked the editorial offices, mal- 
treated the staff, and created a scandalous disturbance. 
Neither the War Minister nor the commanders of the 
garrison chose to punish the offenders, and sooner than 
endorse such want of discijffine, Sagasta and the Liberal 
Iiarty once more made way for Canovas. A very few days 
after he assumed office Canovas received information con- 
cerning the spread of the rising in Cuba which induced 
him to send out Marshal Campos with 30,000 men. The 
Conservative Government sjjared no effort to ])rovido the 
new governor-general with the means to cope with the ever- 
increasing insurrection, wliich swept over the island from 
the east to the extreme west, up to the very suburbs of 
Havana. Canovas allowed Marshal Campos much liberty 
of action, but dissented from his views on the expediency 
of Rowing him to offer the loyalists of Cuba as much 
home rule as would not clash with the supremacy of 
Spaia The Prime Minister declared that the Cubans 
must submit first, and then the mother country would be 
generous. 

Before a year had passed, in view of the signal failure 
of Marshal Campos, the Madrid Government decided to 
send out General Weyler, who had made himself famous 
in the Philippines and at Barcelona for his stern and cruel 
procedure against disaffection of every kind. He showed 
the same merciless spirit in dealing with the Cubans ; and 
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he certainly cleared two-thirds of the island of Creole 
bands, and stamped out disaffection by vigorous military 
operations and by obliging all the non-com- 
l^tants who sympathized with the rebels in arms cr«aml 
to elect between joining them in the bush. La SwSJSjw. 
Manigua, or residing within the Spanish lines. 

This system might probably have succeeded if the United 
States had not countenanced the sending of supplies of 
every kind to the rebels, and if American diplomacy 
bad not again and again made representations against 
Weyler’s ruthless policy. Canovas so fully comprehended 
the necessity of averting American intervention that he 
listened to the pressing demands of Secretary Olney and 
of the American Minister in Madrid, Mr Taylor, and laid 
before the Cortes a Bill introducing home rule in Cuba on 
a more liberal scale than Maura, Abarzuza, and Sagasta 
had dared to suggest two years before. Canovas did not 
live to see his scheme put into practice, as he was assassin- 
ated by an Anarchist at the baths of Santa Agueda, in 
the Basque provinces, on 9th August 1897. The Queen- 
Regent appointed General Azcarraga, the War Minister, as 
successor to Canovas; and a few weeks later President 
McKinley sent General Woodford as representative of tlie 
United States at the Court of Madrid. At the end of 
September 1897 the American Minister placed on record, 
in a note handed by him at San Sebastian to the Minister 
for Foreign Affairs, the Duke ot Tetuan, a strongly worded 
protest against the state of things in Cuba, and demanded 
in substance that a stop should be put to Weyler*s pro- 
ceedings, and some measures taken to pacify the islancl 
and prevent the prolongation of disturbances that 
grievously affected American interests. Less than a fort- 
night after this note had been delivered, the Conservative 
Cabinet resigned, and the Queen-Regent asked Sagasta to 
fonn a new administration. The Liberal Government 
recalled Weyler, and sent out, as governor-general of 
Cuba Marshal Blanco, a conciliatory and prudent officer, 
who agreed to carry out the home rule policy which was 
concerted by Sefior Moret and by Sagasta, with a view to 
obtain the goodwill of the President of the United States. 
If things had not already gone too far in Cuba, and if 
public opinion in the United States had not exorcised 
irresistible pressure on both Congress and President, the 
Moret home rule project would probably have sufficed to 
give the Cubans a fair amount of self-government. All 
through the winter of 1897-98 the Madrid Government 
took steps to propitiate the President and his Government, 
even offering them a treaty of commerce which would 
have allowed American commerce to compete on equal 
terms with Spanish imports in the West Indies and defeat 
all European com])etition. But the blowing up of the 
American cruiser Maim in the port of Havana added fuel 
to the agitation in the United States against Spanish rule 
in Cuba. The time had really gone % for a diplomatic 
settlement. When Congress met in Washington the 
final crisis was hurried on. S])ain appealed in vain to 
European mediation, to the Poi)e, to Courts and Govern- 
ments. All, with the exception of Great Britain, showed 
sympathy for the Queen-Regent and her Government, but 
none were disposed to go beyond purely platonic repre- 
sentations in Washington. 

At last, on 20th April 1898, when the Spanish Govern- 
ment learned that the United States Minister, General 
Woodford, had been instructed by telegraph to 
present an ultimatum demanding the cessation of 
hostilities in Cuba, with a view to prepare for the 
evacuation of the island by the Spanish forces, 

Sagasta decided to give General Woodford his passports 
and to break off official relations with the United States. 
It was an open secret that this grave decision was not 
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taken, at the Cabinet Council presided over by the Queen, 
without a solemn protest by Seflor Moret and the Ministers 
•of War and Marino tliat the resources of Spain were totally 
inadequate for a struggle with the United States. These 
protests Trere overruled by the majority of the ministers, 
who invoked dynastic and monarchical considerations in 
favour of a desperate stand, however lioiieloss, in defence 
•of the last remnants of the colonial empire of Sjmin. 
Reckless as vras the course adopted, it was in touch with 
the feelings of the majority of a nation which had been 
to the very end deceived by the OoA ernment and by the 
press not only in regard to its owm resources, but also in 
regard to those of the United States and of the colonists 
in arms in Cuba and in the J’hilippine Islands. The 
sequel is soon told. The S[)anish fleet in the Far East 
was defeated in Manila Bay by Admiral ]')owoy. Admind 
Cervera’s squadron was destroyed outside the Bay of 
Santiago de Cuba by the American fleet under Admirals 
Sampson and Schley. All communication between Sj>ain 
and her colonies wus thus cut otf. An American exjiedi- 
tion landed near Santiago, and the Spanish ganison 
JBurrondored after a fortnight’s show’ of resistance. Very 
shortly afterwards, at the end of July, Spain sued for 
jieace through the mediation of French diplomacy, \rhich 
•did not obtain much from President ^tcKinley. It was 
•agreed that hostilities should cease on sea and land, but 
that Sjiain should evacuate Cuba and Porto Rico ^Kinding 
the negotiations for a ]ioace treaty wliich were to Ixjgin in 
Paris at the end of Sej)tember 1898. In the meantime 
Manila and its garrison had suri*endered to the Americans. 
'The agreement of 9th August, signed by M. C'ambon, the 
French ambassador in Washington, in the name of Bi)ain, 
•cdearly stipulated that her rule in the New World must be 
•considered at an end, and that the fate of the Philipjunes 
would be settled at the Paris negotiations. Unfortunately, 
♦Spain indulged in the illusion that America would 
i|>erhap8 respect her rights of sovereignty in the Philip- 
pine Islands, or pay a considerable sum for their cession and 
recognize the debts of Cuba and of the Pliilij)])ines. The 
American Commission, presided over by Secretary l)ay in 
Paris, absolutely refused to admit the Sj^anish contention 
that the United States or the new administration in Cuba 
.and the Philijipines should Ikj saddled with several hundred 
million dollars of debts, con true, ted by the colonial treasuries, 
and guaranteed by Spain, almost entirely to maintain 
.Spanish rule against the will of the Cubans and Filij)inos. 
Spain could not help assenting to a treaty by w^hich she 
renounced unconditionally all her rights of sovereignty 
over Cuba and Porto Rico and ceded the Pliilippine and 
Sulu Islands and the largest of the ^farianne Islands in 
consideration of the payment of four millions sterling by 
America. Thus ended a struggle which only left S]min 
the Carolines and a few other islands in the Pacific, whicli 
she sold to Germany in 1899 for £800,000, and a couple 
of islands which were loft out in tlio delimitation made by 
the Paris peace treaty of 12th December 1898, and for 
which America paid £20,000 in 1900. 

The consequences of the war and of the loss of the 
•colonies were very serious for 8i)anish finance. The 
national debt, which consisted kjfore the war 
£234,866,500 of external and internal consols 
polMcmt and redeemable debts and £24,250,000 of home 
reorgan* floating debt, was increased by £16,210,000 of 
iaatiott. (jnban and Philippine debts, which the Cortes 
had guaranteed, and by £60,000,000 of debts contracted 
At a high rate of interest, and with the national guarantee, 
to meet the expenses of the struggle with the colonies and 
of the war with the United States. These additional 
burdens rendered it necessary that taxation and the 
budget should be thoroughly reorganized. All parties 


faced the problem with resignation and courage, declaring 
tliat the nation would not in any case repudiate its 
engagements, and intended to resort exclusively to sacri- 
fices which would be asked of the home bondholders and 
the taxjAyors. Bagasta and the Liberal jmrty would 
gladly hsL\Q undertaken the reorganization of Spain and 
her finances, but the issue of the war and the unavoidable 
lK)aco treaty had so evidently damaged their popularity in 
the country and their credit at Court, that the Government 
seized the pretext of an adverse division in the Senate to 
resign. The Liberals left office after having done all that 
was morally and materially jossible during the gravest 
crisis in the annals of 8pain and her monarchy, consider- 
ing the extremely difficult, indeed inextricable, situation in 
which they found the country in OctoluT 1 897. The task 
of reorganization was confided by the Queen-Regent to 
8enor Bilvela, who liad been universally recognized as the 
leader of the Conservatives and Catholics after the death 
of Canovas del Castillo. Silvela endtMivoured to unite in 
what he styled a Modern Consci*\'ative i>arty the bulk of 
the folio w^ers of Canovas; the Ultramontanes, wlio were 
headed by General I’olavieja and 8enor Pidal ; the Catalan 
Regionalists, whose leader, Duran y Bas, became a Cabinet 
Minister ; and his own i)ersonal following, of whom the 
most prominent were the Home Secretary, Seiior Dato, 
and the talented and energetic Finance Minister, Seflor 
Villaverde, u])ou whose shoulders restcid the heaviest jwirt 
of the task of the new Cabinet. Silvela lacked the energy 
and decision which had Ixicn the characteristics of Canovas. 
lie behaved constantly like a wary and <!aiitious trimmer, 
avoiding all extreme measures, slinking off comiwomising 
allies like the Ultramontanes and the Regionalists, ellx)wing 
out of tlie C^ibinet General Polavieja when lu? asked for 
tx)o large crei^lits for the army, taking chargi*. of the 
Ministry of Marine to carry out reforms that no admiral 
would have \entured to make for fear of his own comrades, 
and at last dis|)ensing with the services of the ablest man 
in Hie C’abinet, the Finance Minister, Seflor Villaverde, 
when tlk' .swei'ping jeforms and measures of taxation 
which he introdmied raised a troublesome agitation among 
the taxpayers of all classes. Villavc.rde, however, had 
succecided in le.ss than (fighteen months in giving a decisive 
and vigorous impulse to the reorganization of the budget, 
of taxation, and of the home and colonial debts. He created 
a comprehensive income tax which ])rodu(!ed several 
millions sterling, thus helping the budget, wliich the 
cost of colonial and foreign w’ars had swelled to more than 
£36,0()(),()00 a year. He reduced ex]>t*.nditure, desiiile 
the resistance of his ow'n colleagues in the (Cabinet and of 
all the vested interests in the army, navy, civil service, 
and Church, whiith still mak(5 reforms so difficult in Bjiain. 
Villaverde did not omit a single dc.vice that could serve 
his purixise of increasing the rcvoniu? in order to meet 
the irreducible expenditure of the State. He resolutely 
reformed all existing taxation, as well as the system of 
assessment and collection, and before he left office he was 
able to place on record an increase of close u])on three 
millions sterling in the ordinary sources of revenue. His 
reorganization of the national debt w'as very comjilcte ; 
in fact, ho exacted even more sacrifices from the boiid- 
liolders than from other taxjiayers. The amortization of 
the home and colonial debts was sujqirtjssed, and the 
rodoemable debts of both classes were converted into 
4 i>er cent, internal consols. The interest on all colonial 
debts ceased to be iiaid in gold, and was paid only in 
pesetas, like the rest of the internal debts, and like the 
external debt held by Sjianiards. Alone, the external debt 
held by foreigners continued to enjoy exemption from 
taxation, under the agreement made on 28th Juno 1882 
between the Simnish Government and the council of 
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foreign bondholders, and its coupons were paid in gold. 
The Cortes authorized the Government to negotiate with 
the foreign bondholders with a view to cancel that agree- 
ment This, however, they declined to do, only assenting 
to a conversion of the 4 i)er cent external debt into a 
per cent stock redeemable in sixty-one years. 

After imrting with Villaverde, Silvela met with many 
difficulties, and had much trouble in maintaining discipline 
in the heterogeneous ranks of the Conservative party. 
He liad to proclaim not only such important provinces as 
Barcelona, Valencia, and Bilbao, but even the capital of 
Spain itself, in order to check a widespread agitation which 
had assumed formidable proportions under the direction 
of the chambers of commerce, industry, navigation, and 
agriculture, combined with about 300 middle-cl^ corpora- 
tions and associations, and supported by the majority of 
the guilds and syndicates of taxpayers in Madrid and the 
largo towns. The drastic measures taken by the Govern- 
ment against the National Union of Taxpayers, and 
against the newspapers which assisted it in advocating 
resistance to taxation until sweeping and proper retrench- 
ment had been effected in the national expenditure, 
checked this campaign in favour of reform and retrench- 
ment for a while. It had, nevertheless, stirred public 
opinion very dee])ly, and aroused in the middle classes, 
which are the backbone of a nation, a strong and healthy 
disposition to revolt. Silvcla’s position in the country had 
been much damtiged by the very fact of his policy having 
fallen so much short of what the nation expected in the 
shape of reform and retrenchment. At the eleventh hour 
ho attempted to retrieve his mistake by vague promises of 
amendment, chiefly because all the OpjKJsition groujis, above 
all Sagasta and the Liberals, announced their intention of 
}uio))ting much the stime programme as the National 
Union. On the whole, the lOth century closed in S\mn 
with a visible and promising awakening of forces outside 
the merely iK)litical and official world. The nation, 
conscious of its vast natural resources, undaunted by its 
jiast and recent reverses, and confident of its recuperative 
power, made no secret of its desire to concentrate its 
energies at homo, and of its determination to exact from 
its rulers a stricter account of the affairs of the nation. 
There were also in the depths of S|)anish society, in its 
working classes, in its Ix/urgemsie, and among its intellectual 
Site, many symptoms of a disposition to live henceforth 
more in touch with the rest of Europe as regards economic, 
social, scientific, and political progress. 

The enthronement of the young King Alphonso on 17th 
May 1902 helped to clinch this reassertion of Spanish 
virility and self-confidence. At the opening of the new 
century, Spain, released from the exhausting obligations 
of colonial troubles, found the international situation one 
which promised to restore some of her weight in the 
councils of Europe. In the Mediterranean and in north- 
west Africa her influence had great possibilities, and 
there were obvious signs that more than one Great 
Power would find the friendship of Spain of almost vital 
importance. (a. d. h.) 

III. Literatitbe. 

Unchanged and apparently unchangeable in so many 
respects — religious, political, and social — Spain has not 
contrived to esca|)e altogether from the various currents 
which swept through the general sea of European 
literature during the last dcc^es of the 19th century. 
The familiar saying that Africa begins at the Pyrenees 
finds some slight justification in the older literature of 
Spain, for it h^ a force of its own and a peculiar savour 
which correspond to nothing in the rest of Europe. These 
qualities, innate to tbe'Spanish genius, were developed by 
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isolation, but the isolation of former times is no lon^ 
possible. The acceptance of the Bourbon dynasty in- 
volved a certain breaking with the past ; intercourse with 
France has become closer as well as more frequent, and 
the literary effects of this intellectual commerce are to be 
seen in the Spanish imitation of French classicism, French 
I romanticism, and French naturalism. It is a question 
whether Spain has, from the literary point of view, lost or 
gained by compromising with modem ideas. The aim has 
been to assimilate the foreign elements and to create, as 
has been said, “a new literature which should be truly 
national and no longer a mere echo of that beyond the 
Pyrenees.” It would be an exaggeration to say that this 
ambition has been realized in any large measure ; but, if 
the attempt has not completely succeeded, it may fairly 
be urged that a century and a half is but a brief space in 
literary history, and that S|3ain is at present less under 
French influence than she has been, liivas, Espronceda, 
Zorrilla, L6pez de Ayala, Tamayo y Bans owe much 
more to foreign models than does llam6n de Campoamor 
y Campoosorio, the Nestor of Spanish poets, 
in whom foreign critics are often tempted to 
think that they recognize a disciple of Heine. Nothing 
could be more erroneous, for Campoamor, though he 
vaguely suggests to cosmopolitan readers something of 
Heine’s condensation and pathos, is continuing in his own 
seini-philosophic style a national tradition which is of 
immemorial antiquity — that tradition of expressing lyrical 
emotion in four or eight lines which finds its most homely, 
|)opular manifestation in the innumerable capias collected 
by Francisco Rodriguez Marin in his five volumes entitled 
Cantos populares espailoles. It is true that Campoamor 
is distinguished for his wit, his grace, his lightness of 
touchy and for an attention to form which we rarely find 
in the anonymous copleros ; but these are not exclusively 
German possessions, and the analogy with Heine goes no 
farther. The gay, innocent scepticism of Campoamor 
hardens into sombre doubt in the poems of Gaspar Niinez 
de Arce (b, 1834), who is no less a national iK)et — ^national 
in theme, in spirit, and in execution. In his case also 
foreign readers are frequently at fault and prone to 
under-estimate the singer. Doubtless Niinez de Arce is 
not a profoundly original thinker with a prophetic message 
to deliver ; but, with him as with Tennyson, though the 
sentiment and reflection be often commonplace, the artistry 
is of irreproachable finish. His most popular and prob- 
ably his most enduring performance is Gritos del combate 
(1875), a series of impassioned lyrical exhortations to 
peace uttered during the last civil war, and it is not a 
little curious to remark an ineffectual politician deserting 
oratory, finding his true medium, and producing a decided, 
permanent, political impression with a volume of songs. 
In a very different key are the unaffected simplicity of hia 
Idilio (1878) and the minute observation conspicuous in 
La Peaca (1884), both of which are more valuable than 
the melodramatic eloquence of La dltima lammtaH&n de 
Lord Byron (1878), and than the prosodic ingenuity of La 
Selva oacura (1879). Silent during the closing years of the 
century owing to failing health and to political disappoint- 
ments, Ndnez de Arce found a follower of considerable 
accomplishment in Emilio Perez Ferrari (b. 1853), who in 
Pedro Ahelardo and in Doe eetroe y doe aXmae recalls the 
dignity, but not the impeccable correctness, of his model. 
Another pupil in the same school was Jos6 Velarde 
(d. 1892), whose best work has been brought together in 
his Yocee del Alma, some numbers of which indicate a 
dainty and interesting talent. A poet of distinct indi- 
viduality was Vincent Wenceslao Querol (d. 1889), a 
mere name to all but vigilant critics like Valera. QueroFs 
bu^ commercial life did not allow him to improvise at 
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ease m the exuberant fashion of his race, and, though he 
suffered for his frugality, he chose the better part in dis- 
daining popular applause. He is represented by a single 
volume of poems as remarkable for their self-restraint 
and melody as for a deep tenderness which is admirably 
phrased in the CcltUis d Marian in the poignant stanzas 
A la minute de mi harmama Adda^ and in some few 
Catalan verses. The temptation to sound the pathetic 
note so beautifully audible in QueroFs subdued harmonies 
proved irresistible to Federico Balart (b. 1831), a critic 
and humorist of repute who, late in life, astonished and 
moved the public with a sequence of elegiacs which bear a 
formal resemblance to In Memoriam; but though the 
fancy and fluency of Balart’s Dolores are obvious enough 
to explain its great popularity, its sincerity is doubtful, 
and in Horizontes the unmistakable absence of genuine 
feeling results in an agreeable but effeminate prettiness. 
The Andantes y Allegros^ the Cromos y acwvrelas of the 
Andalusian poet, Manuel Reina (b. 1860), together with 
his dramatic monologue El dedal de plata and his Vida 
Inquietay have a delightful southern effusiveness, charm, 
and metrical elegance that conceal some monotony of 
method and frivolity of thought. An older singer, 
Manuel del Palacio (b. 1840), was believed at one time to 
have a great future, and, as he combines imagination and 
mordant wit with signal technical dexterity, the exiKscta- 
tion was reasonable; but it must be definitely relin- 
quished, for circumstances have compelled him to write so 
much and so rapidly that he has frittered away his various 
talent, and, with the excei)tion of a few humorous 
sallies and jicrhaps a dozen sonnets of exquisite workman- 
ship, he will leave no perennial memory behind him. 
Palacio’s sonnets have, as M. Boris de Tannenberg has 
pointed out, some resemblance to the sonnets of the French 
Parnassians. This resemblance is a result less deliberate 
than T^ras the attempt of doaquln Marfa Bartrina to trans- 
plant the pessimistic spirit of Leconte de Lisle to Sj)ani8h 
soil. Bartrina’s crude materialism is antipathetic and has 
made him the object of so many unjust attacks that he 
l>arely escaped becoming the fashion for a moment ; yet 
his substance is less censurable than his form, which’ 
is wholly wanting in the stately imj)assibility of his 
exemplar. The school of religious, doctrinal poetry, wliicli 
continues the orthodox traditions of Luis do Ledn and St 
Theresa, counts numerous pupils, and, though none of 
them has risen to the height of the argument, it would be 
unjust to omit the name of Luis Ramirez Martinez y 
Guertero (d. 1874), who, under the pseudonym of Larniig, 
unites the Christian ideals with a desjiairing melancholy 
which finally led him to commit suicide. Among the latest 
writers, Vicente Medina and Ramon D. Peres have both 
brought a new note into Spanish poetry. The facility with 
which verses and rh3rmes of a kind can be written in 
Spanish has made the country a nest of singing-birds ; but 
the chief names have been already mentioned, and, at the 
risk of overlooking some youthful promise, no others need 
be recorded here. 

Campoamor has written plays which are interesting in 
the study as expressions of a keen intelligence put into 
the shape of dialogue, and Niihez de Arce has 
collaborated with Antonio do Hurtado (1878) in 
pieces — Htrir en la sombra and La jota aragtynesa — that 
have mot with moderate appreciation. Ilis original 
efforts, Quien dehe paga and El Haz de leMy are brilliant 
exercises in versification rather than dramatic conceptions. 
But, as happens with Tennyson, Niinez de Arce in the 
weakest of his plays remains an authentic poet. The 
Spanish theatre of the present day can show no name of 
greater importance than the successor of Tamayo y Baus, 
Jos6 Echegaray y Eizaguirre (b. 1832), a very learned 


mathematician and apostle of free trade, who failed in 
politics and turned to the drama in 1874, when El Lihro 
tatonario was given under an assumed name. Since that 
date Echegaray has produced at least sixty pieces. 
It does not appear that he had ever published a line 
of verse before he was forty ; and yet Campoamor, who 
had often heard Echegaray in the tribune, had not read 
twenty lines of the now play before he identified Echegaray 
as the author. This testifies to the author’s marked indi- 
viduality, but it does not imply the faculty of intellectual 
suppleness which accompanies real dramatic genius. Since 
1874 Echegaray has produced plays with almost in- 
credible profusion: romantic pieces such as La Esposa 
del vengador and En el puito de la espada ; tragedies such 
as C6mo empieza y c6mo acaba and 0 lomra 6 santidad ; 
melodramatic dramas such as El gran galeoto and countless 
more ; comedies such as Iris de paz and Correr en pos de 
un ideal; modem problem-plays such as El Jfyo de Dmi 
Jvany which has been followed by the more successful 
Mariavuiy by Mancha qne limpia and by the very recent 
El Uomhre negro (1898), Silencio de nvuerte (1899), and 
El loco Dios (1900). There does not exist, indeed, 
any form of dramatic composition which Echegaray has 
not attempted during his long career, and his ambition is 
worthy of all resi)ect. He is an exceedingly clever play- 
wright, skilful in construction, a master of stage effects ; 
he is not embarrassed by pedantic dramatic theories, is 
open to ideas, and has both imagination and intellectual 
curiosity. Moreover, he has laid to heart the ai)horisin of 
the manager in the prelude to Fausty ‘‘Dio Masse kiinnt ilir 
nur durch Masse zwingen.” It is as a literary artist that 
Echegaray fails to satisfy, and it is precisc.*Iy as a literary 
artist that j>osterity will judge him. He does not create 
chara(3ter ; his verse has but slight variety of cadence and 
no natural magic; his prose clithyrambs are impartially 
allotted to all his personages; he is, for a B]>aniard, 
Btrang(5ly wanting in humour ; and, an incurable romantic, 
he constantly conbmnds the vast with the sublime. But, 
numerous as are his failures, he lias had the gift of inter- 
esting audiences and of moving them to enthusiasm, so 
that in Spain and out of it he is frequently considered a 
great dramatist. During the bust few years of the amtury, 
however, his popularity waned, and one of his latest suc- 
cesses, Maria Rosay is translated direct from the Catalan of 
Angel Quimerd (b. 1847). To Echegaray ’s school belongs 
Eugenio Bellas (b. 1844), whose Undo gordiano shows so 
much finer a poetic talent than that of his chief, that high 
hojx)s were conceived which, save in El rido 6 el sueloy 
have not Ixjcn realized, Jlis prose play, La M'lyer de 
Lolhy is a powerful dramatic study (containing scenes of 
a refreshing originality which cannot l)C ovt‘rlookcd. A 
third author, whose name is habitually associated with tins 
names of Echegaray and Selles, is Leopoldo Cano y Masas 
(b. 1844), a colonel on the general staff of the army, a 
scientific soldier, and a bean saltreur in his day. Cano’s 
symbolism and didactic purpose an^ brought forward too 
insistently in La Mariposa and in (Jlmda ; but in La 
Pasionaria the concistj dialogue makes it rcigrettable that 
an author of such individual endowment should, even for 
a time, have surrendered his personality to the keejdng 
of Echegaray. Fortunately this influence diminishes as 
Cano’s gifts develop. The llermenegildo of Francisco 
Sdnehez do Castro (d. 1878) is a most scholarly effort to 
modernize the methods of Lojxs de Vega, Tirso de Molina, 
and Caldcrdn : it is no reflection on Siinchez de Castro to 
say that his cause is irremediably lost, and that the most 
minute scholarship in the world is impotent to vivify tin? 
traditional drama of the 17th century. Among the many 
authors of high or low comedies and farces it is only 
necessary to name Miguel Echegaray y Eizaguirre (R 
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1848), whose cleverness is indisputable and whose buoyant 
humour is in quaint contrast with his elder brother’s 
sepulchral gloom; while among the hopes of the future 
are Vital Aza (b. 1844), Ricardo de la Vega (b. 1858), 
Jacinto Benavciite (b. 1866), Serafin Alvarez Quintero 
(b. 1871) and his brother Joaquin (b. 1873)— all of whom 
excel in witty fancy. 

In lihroa de entretemmienio Spain lias always been rich, 
and during little more than a single century she conferred 
ujion Euroj>e a succession of masterpieces — the 
ommttce. A madia de Gaula^ Lazarillo de Tormea^ 

Guzmdn de Alfarcuijte and Don Quixote, There is nothing to 
match that series in modem times, but since 1850 there has 
been a notable renascence of the Spanish noveL The Gaviota 
of Fern&n Caballero (d. 1877) is a fascinating, tmthful 
})icturc of Andalusian village life in the first half of the 
19th century, and it happens to be exempt from the 
sermonizing and thc^ tearful sensibility which make many 
of her latest books insufferably tedious. Yet, though the 
Gaviota has marked limitations, and though Femdn 
Caballero expended years in composing inferior variations 
upon her first ixirformance, she is entitled to a most 
honourable place in literary history, inasmuch as in her 
own modest, feminine, intuitive way she helped to revive 
the native realism which had been neglected during the 
supremacy of romanticism. In all that concerns truth, 
conscience, and art she is at least much superior to the once 
popular Manuel Forndndez y Gonzdlez (d. 1888). It has 
been said that Spain should erect a statue to him and 
should burn Ids novels at the foot of it ; and the saying 
has much jioint. Ferndndez y Gonzdlez is often called the 
Spanish Dumas, and he equals, if he does not exced, the 
French author in fecundity, in invention, and resource. 
Some of his tales — for example, El Cocinero de su 
Majeatadt Loa Jlinfiea de laa Alpujarraa^ and Martin Gil 
— are written with an irresistible verve wliich time does not 
stale ; but i)Overty drove him into becoming a mere literary 
liack, into working upon two or tliree books at a time, 
and into piling one absurdity upon another till at last his 
puerilities became intolerable. A writer who was once 
universally n^ad, and who is still esteemed in his native 
province of Biscay, is Antonio de Trueba (d. 1889), He 
followed Ferndn Caballero in observing local customs and 
in ])oetizing them with a delicate sentimental grace which 
attracted local patriots and uncritical readers everywhere. 
Beginning with the Cuentoa de color de roaa and the 
Cuentoa cam]wainoa, Trueba wrote incessantly till the last 
months of his life. He had no gift of delineating 
character, and he neglected to provide himself with plots ; 
still he has passages of vivid landscaiie, and it is to his 
credit that, except in Laa Ilijaa del Cid (a feeble imita< 
tion of Sir Walter Scott), he copies nobody, but goes 
indejKjndently on the road of incorrigible optimism. Jlis 
contemporary Pedro Antonio de Alarcdn is resj^Kinsible 
for El Sombrero de tree picoa^ a peculiarly Sijanish piece of 
picaresque malice which its author never quite succeeded 
in reproducing, often as he attempted it. Unluckily, 
Alarc6n was led away into the region of the half-political, 
half-religious, entirely controversial novel, and lost a great 
part of the reputation which his brilliant miniature had won 
him' ; he was clearly intended to work on a small scale, 
and on a small scale he is a keen, swift, mischievous 
observer. Neither Trueba nor Alarcdn could ever, imder 
any circumstances, have developed into great artists ; the 
first is too sentimental, the second is too rhetorical (save in 
his one most excellent tale), and both are too careless and 
haphazard. Trueba marred his chances by idealizing country 
life into a pale idyll of Arcadia, and he frowned upon one 
of his neighbours who preferred realism to pastoralism. 
The northerner, Jos4 Maria de Pereda, is the parent of 
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the actual, authentic, naturalistic S^nish novel, and the 
boldness of his experiment startled, if it did not shock, a 
generation of readers accustomed to Trueba’s rather oily 
conventionalism. Moreover, the very fact that Pereda 
was the partisan of a lost political cause, and that he was 
believed, not without reason, to advocate reaction in many 
forms, told heavily against him at a time when Liberal 
ideas and a vague expectation of the millennium were in 
the air. But the power which stamps his Eacenaa mon- 
taileaaa was at once appreciated in the northern provinces, 
and, though the Madrid critics wei’e slow of conversion, a 
series of great books following closely one upon the other 
at last compelled them to admit that their first judgment 
was mistaken. So long as Pereda deals with country folk, 
with sailors, with the aspects of land and sea, he is incom- 
parably excellent, for he sympathizes with the poor, 
understands them, and hits upon the true mean between 
conventional portraiture and degrading caricature. His 
hand is less certain when his sitters are of the city type, and 
his hatred and contempt for towns and townsmen often 
trouble his vision : it is a mistake to class him, however, 
as a mere provincial sea and landscape painter, for he is a 
creator of character, of individuals and of types, and in 
the common vulgar things of life his art is continually 
revealing j)oinis of novelty. Much as Dickens is pitted 
against Thackeray in England, J^creda is continually pitted 
against Juan Valera y AlcalA Galiano in Spain, and in 
both cases the opposition or comparison seems somewhat 
unprofitable and even unnecessary. The systems, aims, 
ideals, and temperaments of the two great Sj>ani8h novelists 
are absolutely unlike. Pereda is realistic and ho is real. 
Valera is not, in the restricted sense of the word, realistic ; 
but he is not a whit less real in his own different and 
much wider province, while though he has neitlier Poreda’s 
sturdy energy nor his intense austerity of purj)ose, he has a 
far finer, more infallible taste and tact, a wid(‘r exjwrience 
of men and women, and his gracious pagan raillery is as 
effective a moral commentary on the characters as is his 
rival’s inflexible Christian [jcssimism. The most popular 
of Valera’s novels are Pepita Jim^z and Dona Luz, and 
with Pereda's Sotileza we have a trio of Spanish women 
who deserve all their fame ; but Valera’s wit, subtlety, and 
charm of style are equally conspicuous and perhaj)s more 
mature in his shorter stories — in Geiiio y Figura and in 
Moraamtrr, Pereda’s is the more vigorous, jfull-blooded 
talent, as Valera’s is the more cnichanting and patrician, 
yet both of them arc essentially native in the quality of 
their genius, phrasing, and system. At a later date, when 
the wave of French “naturalism” reached Spain, there 
arose a school of naturalists who forsook the good example 
of Pereda and Valera, and followed the Gallicaii fashion 
much too closely ; but before the time of that school came, 
the right Spanish tradition was taken up by Benito ]^6rez 
Galdds (b. 1845), who, after publishing two novels entitled 
El Audaz and La Fontana de aro in 1871-7:^, gave a new 
life to the politico -historical novel in a double series of 
romances — the Epiaodioa nadonalea, thirty volumes 
covering the period of history between the battle of 
Trafalgar and the death of Ferdinand VII. The name 
of the Spanish series may have been suggested by the 
Romana nationam of Erckmann-Chatrian, but with the 
name all resemblance ceases. The colouring of the 
Epiaodioa nacionalea is so brilliant, their incident is so 
varied and full of interest, their spirit is so manful and 
stirring, that it is difficult for a bom Spaniard to examine 
them in the cold light of criticism : he is reluctant to 
admit their frequent prolixity, their sweeping digressions, 
their insistence on minute details, their loose construo* 
tion, their uneven style. The fact that a volume of the 
Epiaodioa najcuynolea appeared punctually every quarter for 
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many years is an explanation of those weaknesses, but, 
taken as a whole, the Episodios are a great achievement 
which has so completely succeeded that the author felt 
justified in undertaking a third series. On the other 
hand, there is no such unanimous approbation of the 
})olitico-religious novels — Doiia FerfeciOy Gloria^ and Lc6n 
Mock — written by Perez Qald6s between 1876 and 1878 : 
these are discussed from a purely political point of view, 
praised by Liberals and censured by Conservatives, both 
of whom are more concerned with the thesis than 
with the writer’s art. In these throe remarkable books, 
Pcirez Galdds proves that he can create character and 
that he can subordinate his polemics to a higher, more 
exquisite purpose : the point may be emphasized, for 
P6rez Gald6s is frequently wanting in tact, as when in 
his prose play La de San Quintin — which is simply a 
novel in dialogue — he marries a duchess to the con- 
ventional virtuous workman. The quick response which 
Perez Gald6s gives to external stimulus of any kind, his 
sensitiveness to every change in the literary atmosphere, 
made it inevitable that he should come under the influence 
of French naturalism, as he does in Lo prohibuh and in 
Mealidad ; but his conversion was temporary, and he 1 
recovered his individuality in two forcible romances of 
contemporary social life — Fortuimta y Jacinta and Angel 
Gmrra — which mark the third stage in the development 
of an impressionable talent. The latest leader of the 
naturalistic school in Spain is Armando Palacio Valdiis 
(b. 1853), whose precise vision of the visible world and 
whose faculty of artistic selection were first shown in 
his novel EL Senorito Octavio. The surprising advance 
made in Marta y Maria and in La Ilernuiim San 
Sulpkio^ where the characters are seen, observed > under- 
stood, and rendered with unflinching fidelity, raised hopes 
that, in Palacio Valdes, Spain has discovered a novelist of 
the first order to succeed Pereda and Valera ; bu*" in La 
Ef^punva and in La Fe^ two social studies which caused all 
tile more sensation that they were said to include portraits 
of well-known personages, the author followed the French 
lead too closely, and almost ceased to Ihj national without 
l)ecoriiing cosmopolitan. His latest work, Ija Alegria del 
Capiidn Rihot (1899), shows tliat Palacio Valdes has 
recognized his danger, for herein he returns to his first and 
better manner of direct observation in a humbler sphere of 
society. Another novelist who for a time almost divided 
honours with Palacio Valdes as a naturalistic writer, is the 
Senora Quiroga (b. 1851), who published under her maiden 
name of Emilia Pardo BazAn. Her great energy, courage, 
and versatility have led her to found a journal of literary 
criticism which she calls the Nuevo ieatro critico in memory 
of her countryman, the Galician Feijdo. Here she under- 
takes single-lianded to review the litci-ature of Europe, 
and, sitting constantly at the receipt of custom, she is 
naturally familiar with the main currents of literary 
developments. But she was a novelist long before she 
became a critic, and her Famwil L6pez, the autobiography 
of a student of medicine, is a simj)le tale which might 
liave l)Ocn written thirty years Cfirlier, and gives no 
hint of tho constructive' power, the outspoken reality of 
Los Pazos de Ulloa^ nor of the emphatic animalism of La 
Madre Naturaleza. The strong, frank, repellent pictures 
of country people abandoning themselves to their primitive 
instincts are set off by very graphic descriptions of land- 
scape ; but tho censures passed upon the iwiinful theme of 
La Madre Naturaleza may have alarmed tho writer, and 
induced her to choose a less objectionable subject in Una 
cristiana. Here, as in later works, there is a diminution 
of interest and truth, but the stylo of Emilia Pardo Ba^n 
is constantly happy, and the unquenchable local patriotism 
which inspires Insolacidn^ Merrinaj and De mi tierra 
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secures her a high place in literature as a collector of 
“documents.” Leopoldo Alas (1851-1901), who used the 
pseudonym of “ Clarfn,” is better known as a critic than 
as a writer of romances ; yet one of his novels. La Regenta, 
is certain to live as an original psychological study of tlie 
relation l)etween spurious mysticism and illicit i>assion. 
The author, who has made many enemies as a candid 
literary critic, has perhaps allowed himself to be dis- 
couraged by their violent attacks, and his later stories are 
few in number and slighter in value. Jacinto Octavio 
Pic6n(b. 1852), who lias deserted novel-writing for literary 
and art criticism, has displayed much insight and finesse 
in Ldzaroy the story of a priest who finds himself com- 
pelled to lay down his orders ; in Juan Vulgar^ in some 
measure the Spanish equivalent of Bouvard ct Pecuchet ; in 
El Enemigo, a spirited exposure of clerical tyranny ; and in 
Duke y sabrosay which has been vehemently denounced by 
the orthodox party. With these domestic quarrels and 
with the general thesis maintained by Pic6n, foreign 
readers have no concern; they may, however, join with 
all im[>artial critics in admiring the author’s power of 
awakening S 3 rm])athy and interest, his minute analysis of 
emotion, and the sustained beauty of his style. The 
susp/icion of heterodoxy and something more than the 
8us[>icion of dealing with risky subjettts attach to Pahicio 
Valdes, Emilia Pardo Bazdn, Alas, and Pic6n. Neither 
charge can bo brought against Manuel Polo y Peyrolon, 

' who has written iiidefatigably on all manner of subjects, 

! but whose charming story. La Ha LemticOy is a captivating 
and finished jMirforiiianco much more likely to survive 
than the Pegueneces of tho Jesuit Luis Coloma (b. 1851), 
a ciiricaturist of society foibles, who came into notoricjty 
with that roman h clef. Coloina’s health has broken 
down, and he has apparently no intention of trying 
to repeat his ephemeral triumph. Two young writers 
of the richest promise died prematurely : Angel Ganivet 
(d. 1898), the author of a semi-jdiilosophical romance, 
Los Trabajos del infatigahle creador Pio Cid, a book 
rich in id as and felicitous in expression, though lacking 
in narrative interest; and Juan Ochoa (d. 1899), whose 
two short stories, El ainmlo disclpulo and Un alma de 
Dios, are of the highest order. Ochoa is indeed a l»orn 
teller of stories, and Un alma de Dios is a treasure of 
sympathetic observation. Gani vet’s is the finer, more 
cultivated intelligence ; but he a})pears to have used the 
novel without any real vocation, as a (^onvenient vehicle 
for transcendental ideas whicli would have attracted Jess 
attention ;n any other form. Among the younger novelists 
may bo mentioned Kicardo Macias l*icavi‘a (d. 1899), 
author of La Tierra de Campos, and Vicente Blasco Ibdhez, 
whoso Flor de Mayo and Arroz y Tariawt arc acute and 
truthful pieces of imi)re.ssionism. 

No new Mariana is disctTnible among the numerous 
students who have ajjplied themselves to the study of history. 
Modesto de Lafuente’s work, uselul as it is in 
default of anything better, is now obsolete, and 
tho opportunity for an autlior capable of writing criticism. 
history in the modei’n sense is a great one ; but the 
tendency of Spanish historityil students is rather in th(^ 
direction of collecting the raw material of history than in the 
writing of it. Antonio Cdnovas del Castillo (d. 1 897 ) had an 
exa(;t and wide knowledge of the period concerning which he 
wrote, and liis Ensayo sobre la Casa de Austria cm Esjana is 
ample in information and impartial in judgment ; but his 
devotion to politics absorbed him, and possibly deprived 
literature of a great historical work. Aureliano Fer- 
ndndez-Guerra y Orbe, a many-sided scholar who did 
good service in other fields, collaborated with a younger 
and more brilliant man, Eduardo de Hinojosa, in the 
Hist<yria de los Vidgodos, which illuminates an obscure 
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but important period. The veteran Francisco Cirdenas, 
in his HUtoria de la propriedad territorial en Expaha^ 
and in his studies on the history of Spanish law, has done 
for Spain much that Maine did for l^gland. Hinojosa’s 
histories of Roman and Spanish law are authoritative in 
substance and elegant in manner ] Eduardo F4rez Pigors 
Historia de las insiitimemes de la Espafia goda supple* 
ments the work of Ferndndez-Guerra and Hinojosa ; tlie 
Jesuit Fidel Fita y Colom4 is an accomplished epi- 
graj»hist, whoso name justly ranks with that of Emil 
Hiibner; Joaquin Costa’s Estvdios ibkricos has been 
acclaimed by experts for its extraordinary learning, but 
his Voema popular espanola y Mitologid y Literatura celtfh 
hisjMims, a brilliant effort to reconstitute literary history, 
is of more general interest. The monographs of Francisco 
Fermindoz y GonzAlez, Marcos Jimenez de la Esirnda, 
Julidn Ribera, Manuel Colmeiro, Jos^ Pella, Gumersindo 
AzcArate, Cesareo FernAndez Duro, and many others are 
valuable contributions to the still unwritten history of 
Spain. A most useful beginning, on the linos of John 
Richard Green, has been made by llafacl Altamira y Crevea 
(b, 18(56). Literary criticism in Spain is too often inspired 
by intolerant party spirit which judges authors according 
to their political labels, and, as most Simniards are party 
men, the ri^sult is extremely depressing. Antonio Val- 
buena, a humorist of great gifts, finds it difficult to do 
justice to any writer who is an academician, an American, 
or a Liberal; Leopoldo Alas was scarcely less severe in criti- 
cizing reactionaries, but his intention was always good, and 
his wide culture and insight were of inestimable worth. 
Emilia Pardo RazAn is encyclopaedic, and resents any de- 
j)arfcure from tlie literary standards of Castelar to which 
she professes, though she does not jiractise, an adherence. 
Pasnual de Gayangos y Arce (d. 1897) and Manuel Mil4 
y Foiitanals (d. 1884) escaped from these petty quarrellings 
by confining themselves to the historical criticism of the 
literature of the past ; and Marcelino Men4*ndez y Pelayo 
(b. 1858) has gained a European reputation in the same 
j)rovince. He has passed from the narrow view of La 
Ciencia Espanola to the luminous catholic tolerance 
which is expressed in his Historia de las idms esteticas 
en Espaha^ a work which is still unfinished, though 
its first volume a])pearcd many years ago. Ramon 
Mcnendez Pidal, a puj)!! of Menendez y Pelayo, has 
already produced in La Leyenda de los Infardes de Lara 
a distinguished piece of reconstructive criticism which has 
extorted the admiration of eminent expe^rts like M. Gaston 
Paris and M. Alfred Morel-Fatio. A third scholar whoso 
research and accuracy gained him a chair in the Academy 
at an early age is Emilio Cotarclo, whoso monographs on 
l^mrique do Yillona, Yillamediana, and Ram6n do la Cruz 
are models in their kind. 

AUTHoniTiEs. — The HiMoire dc la littirature amUmporaine en 
Espatfm (Paris, 1876), by M. Gustave Hubbard is now practically 
obsolete. An Augustinian monk, Francisco Blanco GarcIa, 
has published La LUcraiwra esmMa en el siglo xiz. (Madrid, 
1891-96), which should bo used with caution, as the writer is 
swayed by party spirit. The various volumes of literary criti- 
cism by Lropoldo Alas may bo consulted with profit, and the 
preface to the first volume of Juan Valera’s Flarilegio de poesias 
eastellanos del siglo xix, (Madrid, 1901-02) abounds in acute, 
if indulgent, criticism, M. Boris be Tannbnbrrg’h La polnic 
caitillane contemporaine (Paris, 1889) is a slight but interesting 
survey. (j. 

SpAlfttOf a city of the Austrian province of Dal- 
matia, 200 miles south-east of Trieste, over against 
(north from) the island of Brazza. Population of the 
town proper (1890), 15,697, and of the commune, 22,752; 
(1900), 27,198, chiefly Serbo-Croatian and almost ex- 
clusively Catholic (about 9 per cent. Italians). The 
harbour has been extended and improved by a dam com- 


pleted in 1682. It is a station of the Austrian Lloyd, 
and has the largest trade of any Dalmatian town. The 
number of shijxs entering and departing annually is over 
7500, with a total tonnage of about 1,355,000. 

SpMldAUp a town of Prussia, at the confluence of 
the Spree and the Havel, 7^ miles west by north of Berlin 
by rail The town has 4 Protestant churches, a Catholic 
church, a gymnasium, a higher-grade, a girls’, and a boys’ 
school, and a school for musketry. The &d Tower ( Julius- 
thurm) still contains the war chest of £6,000,000, reserved 
for military puri) 08 es from the indemnity paid by France 
after the war of 1870-71. The town has of recent years 
made marked progress, its trade being enhanced by 
an excellent railway service with Berlin and improved 
navigation on the Havel. There is a monument (1889) 
to Elector Joachim II., and another (1892) to the Emperor 
Frederick III. Population (1885), 31,463; (1895), 
55,813; (1900), 65,014. 

Spanish-Amerlean War.— By the end of 

1897 the insurrection which had existed in Culta for 
throe years had, according to the report to his Govern- 
ment of Mr Fitzhugh I^o, the United States consul- 
general, brought matters to an impam^ in which, wMe 
tho insurgoi»t8 were powerless to eject the Spanish forces 
from the island, the authorities were equally heli>less 
to put down the rebellion. A decree, known as the order 
of reconcentration, promulgated by Captain- 
General Wcyler in the early part of 1897, had 
caused, wherever the Sjmuish authority pre- 
vailed, the assembling of all tho country peojJe within 
the limits of the Spanish j)osts. The consequence, through 
the inability of the Spanish authorities to supjwrt such a 
multitude, was terrible distress and famine, with the final 
result of an appalling loss of life. Consul-General Lee 
cites as an instance of this mortality that of tho town of 
Santa Clara, tho capital of Santa Clara province, where 
in January 1897 the deaths were 78; the order of recon- 
centration went into effect in February, and the deaths 
rose to 1037 in November and to 1011 in December. 
There were in this place, of a normal population of 11,000 
inhabitants, 6981 deaths during this year, chiefly of people 
who had been driven in from the surrounding districts. 
The insurgents had pursued a steady policy of destruction 
of property, as had the S]mniards one of dostractioii of 
life, and the only outcome in existing circumstances was 
tho complete ruin of all social organization. The 12tli 
and 13th January 1898 had been marked by serious 
military riots in Havana, due to the opixjsition of the 
Spaniards, both in the army and in civil life, to the new^ 
Governor-General Blanco, who came as a pacificator and 
with the intention of putting into effect the law signed in 
November 1897 by the queeii-rcgent> establishing a system 
of autonomy. This was strongly opposed by the Spanish 
residents, the army, and by the Cubans themselves. In 
view of thu danger to American citizens on account of the 
riotous state of Havana, the battleship Maim was sent 
there by the United States Government^ 25th January. 
Her presence gave great offence to the Si)aniards and 
Spanish sympathizers, and when on 15th February the 
ship was destroyed by an explosion, feeling naturally arose 
to a warlike pitch in the United States, it being generally 
believed that the explosion was due to Spanish action. A 
board of inquiry was ordered by the United States Navy 
Department, of which Captain W. T. Sampson was presi- 
dent. After sitting more than a month, and making an 
extensive examination of the character of the wreck and the 
circumstances attending the explosion, the board decided 
that it was caused by an exterior mine. A chief basis of 
this finding was the extraordinary upheaval of the ship’s 
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!)ottom, which was lifted 34 feet at the point of greatest 
damage, above its normal position. The S|>anish authori- 
ties also made an examination, but did not inspect the 
interior, the chief diver re^rting that “ the bilge and keel 
of the vessel throughout its entire extent were buried in 
the mud, but did not appear to have suffered any damage,” 
a statement wholly contrary to the significant fact of 
the upheaval mentioned. The destruction of the Maim 
brought home to the mass of tlie American ijeople 
the state of things in Cuba ; and tlie intensity of sym- 
I)athy aroused for the suffering there, combined with 
the general belief in the cause of the destruction of the 
Maine^ finally led to an ultimatum signed by President 
McKinley, 20th April 1898, demanding the withdrawal 
of Spain from Cuba. Before this could be delivered by 
the American minister in Madrid, the Spanish Govern- 
ment sent him his passports on the following day. War 
was formally declared by Congress, 25th April, to have 
existed since the 21st. 

The American Government had taken precautions as 
early as January, looking to possible hostilities, and had 
telegraphed to the naval commanders-in-chief 
abroad to hold tirao-expircd men. Ships on 
several foreign stations had been drawn nearer 
and those in China were collected at Hong 
The North Atlantic squadron, the only power- 
ful one, had leen sent into the waters of Florida for 
mancjuuvres, after being held north at Hampton Hoads 
for two years, owing to Spanish suacejitibilitics. After 
the destruction of the Maim the chief part of the 
ships in the Atlantic were concentrated at Key West; 
the battleship Oregon was ordered east from the J^acific ; 
fifty million dollars were voted for national defence, and 
steps W'ere taken to purchase auxiliary cruisers, yachts, 
and tugs, which were rapi<lly equipped. Large sujqdies 
of ammunition were ordered, and Key West became an 
active lyase of preparation. Captain Sampson, the senior 
officer of the North Atlantic squadron on the retirement 
(26th March 1898) from ill-health of Ilear-Admiral Sicard, 
was ap|K)inted its coinmander-in-chief. A fiying squadron 
oomposed of the armoured cruiser Jiroohh/n (flag), the 
battleships Texas and Massachusetts, and the fast cruisers 
Minneapolis and Coluniliia, wth Commodore Schley in 
command, was stationed at Hampton Hoads. 

The following table shows the relative naval strength 
of the two Powers ; — 


nival 

forccM* 

home, 

Kong. 


a fumiidable factor to be considered. But all this was largely 
nominal. As we now know from documents published by Admind 
Cervera, by permission of his Government, everytliiiig was unready, 
and the ^miml expstulated in the strongest terms against 
attemptiiij^ war, saying that Cuba was lost in any case, and 
that sending a scpiodron across the Atlantic was only to send 
it to deatnictioD. Three torpedo - boats and three torj^odo - bout 
destroyei’s had Iwen started fmm Cadiz, 8th Mai-ch, for the West 
Indies, under convoy of a transjiort, but two of the torpedo-boats 
had broken down after leaving the Canaries, and all had to ]nit 
into the Cape Verde Islands. Cervera joined them there on 14th 
April, witli the Maria Teresa and Cristobal Colon., and on the 19tli 
came the Vizcaya and Almirante Oquendo from Havana. Cervera 
renewed his expostulations, being backed by a council of war 
which was of ono view with himself. 

On 24th Aiuil, after a consultation of all tlie senior officers of 
the navy then in Mrulrid, AdniimI Cervera was peremptorily oiderecl 
to leave for Porto liico, without any dciinite instructions or plan 
of cam|)aign. The discussion at the consultation referred to and 
Cervera’s corrcsjwndencc I'ovcal the state of S]Miiii, which was in 
urgent need of money, lacked resources of every d(*8f;ri])tion, and, 
above all things, w'os deficient in sound judgment in her adiniuis- 
tratiou. 

On the outbreak of hostilities, 21st A])ril, Captain Sanqison was 
appointed a rear-admiral, under a law enabling the President to 
select any one of command gnulo in time of war to command a 
squadmu ; with this rank he became the ranking oflicijr in the. 
Atlantic. Sampson left Key West early on the morning of the 
22nd, and at once began the blockade of lla\'una and the north 
coast as far as Cardenas, eighty miles cast, and Bahia Honda, fifty 
miles w'est. He had at that time twenty-eight ve-ssels of all kinds, 
of which the armoured cruiser New York (flag), the battleships 
Jowa and Iiuliaim, and the nionitoi*s Ihiritan, Terror, and Amphi' 
trite, were the most important. He had six toipedo-boats. This 
squadron was increased to 124 vessels by 1st July, chiefly, how- 
ever, by thu addition of cxtemjwrizcd cniisers, converted yachts, 
arimtd tugs, &c. 

The flying squadron was held at ITamjdon Hoads, partially to 
allay po]>ular alarm along the coast as to the al tack oy Sjianish 
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Nominal. 
13 


Effective. 


13 


Protected cruisers 

Unprotected cruisers 
and gunboats 

Torpedo gun vessels . 
Torpedo destroyers . 
TorjwdO’hoats , 
Small gunboats 


A Fii'st-cla.ss battleships. 

1 8ecoiid-class battleship. 

2 Armoured cniiscnj. 

6 Double-turrotod monitors. 

13 I 8 

from 3000 to 7375 tons. 

21 I 20 

from 839 to 2089 tons. 


Nominal. 


^ I, i>artially on account of the real, though somewhat re 
mote, danger of such action. Arimd auxiliaries and fast ciiiisero 
were employed irntrolling the coast cast of New York, wliioh 
could have i*onaered good service elsewhere, but would have 
been of no use in repelling an attack by t^irvera’s squaiiroii 
had it come that way. Popular feeling, however, was loo strong 
to be ignored. 

The joint resolution of Congress of 20tli Ai>ril stated the rolin- 
quishmciii by Sjiain of authority in (yuba as the object of Aniencaii 
action; th. tlrugglc thus naturally centred about the island. 
Fir’iher, such acdioii gave the United States a great advantage in 
the fa(5t that all operations were near at liand, the mil objeetivc 
in Cuba, Havana, being but eighty miles distant from lier excellent 
base. Key West, There was also a ])olitical reason for confining 
action to the. western Atlantic : continental European svmpathy 
w'iiH strongly pro-Spanish, and an immediate attack njion the coasts 
of Spain might liave aroused this into niiioh greater activity. It 
w^os, of couiw., exiM)cte.d that an American army would he landed 
in Cuba, and fV)r this purpfise the whole of the, 
regular force— tlm only available ono until war 
should be declared and a volunteer force author- 
ized — Mas brought to Tfunjia, New Orleans, 
and Cliick'unauga ; but wisdom demanded 
that so long as tlie control of the sea wtis un- 
decided, tlie army should not be moved across 
the strait. tJervoia’s fleet was thus the real 
objective of the. navy, and luwl to be settled 
Avitli ludorc any action could be definitely 
arranged. 


Spain. 


Effective. 

4 

1 Firet-clasp battleship. 

2 Old ironclads (done over), 
t) Armoured cniisers. 




from 1045 to 4826 tons. 

9 j 5 
2 of 3900 tons (old), others 
under 1200 tons. 


11 

6 

12 

84 


10 

6 

3 

? 


from armed launches of 40 
tons to gunboats of 52.5 
tons ; all but 20 w^ere 
under 200 tons. 


Tliere were excellent judges who thought the United States, 
after the destruction of the Maine, was overmatched. Sjiaiu’s 
four armoured cruisers were fine ships of great speed, against 
which the United States had only two. Sjmin’s apparent show of 
ten tor^o-boat destroyers against her antagonists none was also 


Dewoy’s squadron — the Olympia (flag- 
Khi])), protected Baltimiwe, Raleigh, 

RosUm, Hiiiall unprotected cruiser Concord, 
gunboat Petrel, aniUHl revenue cutter 
McCulloch, with a imrcliased collier Nav- 
sJmn, and a purchased supply ship ^ajiro 
— left Hong Kong, on account of tin; out- 
break of hostilities at the request of the 
governor, and went to JVfirs Bay, some 

miles east on the (yhineso coast. Heceiv- 

ing a telegram at Hong Kong on tlie 25tli, 
to commence operations, jiarticiilarly against the Sjianisli 
fleet, which he w^as directed to capture or destroy, he left 
Mirs Bay 27th April, and arrived off Luzon 30th April, 
having ordered two ships during the afternoon to lcK)k 


I 
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into Suing Bay for the Simnish squadron. The S^nish 
admiral Montojo had gone with the Reina ChriBiina^ 
CoBtUla^ Jvan de Austria, Isla de Cuba, Isla de 
Luzern, and Marques del Duero from Manila 
to Subig on the 27th, but had returned on 
** the 29th, not finding the guns mounted there 
which ho ex]X)ctod — an ignorance which in itself is a 
curious coiuinentary on the conduct of S^ianish affairs. 
Ho anchored in Cailacao Bay, to the eastward of the 
spit on which arc the village and arsenal of Cavite, in 
a general east and west line, and kept his broadside to 
the northward. His force consisted of the ships just 
mentioned, of which the Castilla (an old wooden steamer) 
liad to be towed ; the Isla de Cuba and Isla de Luzon 
wore protected cruisers of 1050 tons, the Lon Juan de 
Austria, a gunboat of 1152 tons, and the Marques del 
Duero, of 500 tons. The Don Antonio de Ulloa, similar 
to the Don Juan de Austria, was added ; two of the guns 
of the Ulloa are stated to have been ashore. The gun- 
boats Velasco and General Lew were in Bacoor Bmds 
undergoing repair. The Elcano also seems not to have 
been in action. There were six guns in battery at or near 
Cavite, of which two were 5*87'' and one i‘7" breech-loaders 
• (from the Ulloa), and three 6*3" muzzle-loaders. Only 
one of the 5 '87'' breech-loaders seems to have looked 
northwards, and two of the 6 ‘3" muzzle-loaders. At 
Manila and the suburb, Ermita, there were thirty-six 
guns, of which four wore effective 9 '4 5" breech-loaders, 
and eight breech-loaders converted from 4*4" to 5*87", 
but all, except those at Cavite, were from 4 to 5 miles 
from the hold of action. 

Dewey stood on during the night, and passed into the 
Boca Grande, which is 5 miles broad, but with a largo 
rock, El Fraile, 1^ mile from the south side. He 
naturally paid no attention to rumours of torpedoes in a 
channel so broad and deep, and at midnight passed El 
Fraile, on which was a battery of three 4*7" breech-loader 
guns, landed from the ships under repair. Two shots were 
fired at him, which did no damage. He headed for Manila, 
20 miles away, timing his siKjed to arrive at daybreak : he 
was fired at by the Cavite and one of the city batteries. 
Sighting the Sjmnish squadron to the southward, he 
ordered his transports and the revenue cutter McCulloch 
out into the bay, and stood down in column, the Olympia 
leading, followed, with 400-yartl intervals, by the Jialtv’ 
mare, Raleigh, Petrel, Conrord, and Boston, Wlicn 
within 5000 yards he ported his helm, and at 5.41 a.m. 
o|K3nod fire. Ho stood westwards along the Spanish line, 
using his port batteries, turned to starboard and stood 
back, gradually decreasing his distance from 5000 to 
2000 yards. Ho passed three times to the westward 
and twice to the eastward. At seven the Spanish flag- 
ship made an ineffectual effort to come out and engage 
at short range, but was overwhelmed by the American 
fire and driven back. The Sijanish squadron was now 
in very bad plight^ but the seriousness of its condition 
was not as yet fully known to the American com- 
mander, though it was evident that it was in difliculties. 
At 7.35 ammunition being mistakenly reported short, 
Dewey withdrew, gave his men breakfast, and had a con- 
sidtation of commanding officers. Being reassured as to 
the ammunition, he re-engagod at 11.16. The Cristina 
and Castilla in the meantime had broken into flames, 
so that the remainder of the action consisted in silencing 
the Cavite batteries and completing the destruction anci 
demoralization of the smaller Spanish ships. The Petrel 
was ordered to send in and burn those still afloat. 

The victory was complete. All the Spanish ships were 
sunk or destroyed, though three of the best were raised 
^ later, repaired, and add^ to the American navy list. In 


ERICAN WAR 

the interval between the two parts of the action Deweys 
sent word to the governor of Manila that the city batteriea 
which kept up a useless firing must cease, or he would 
shell the city. They thereupon ceased, and did not reopen. 

Though tlioro was a marked disparity between the two squadrons 
in force, it was not such as in any wise to account for tne great 
disparity of iigury. There were on the StHinish side sixty-nine 
guns, from 3-|)ounders to 6*2^, and on the American side eighty- 
nine, fmm S-pounders to 8\ The injury done the American ships 
was practically nil. The S|)aniah lost 167 killed and 214 wounded, 
out of a total in their crows of 1876. The Americans had 7 
slightly wounded out of 1748 men in action. Admiral Montojo- 
has been criticized for not placing his ships under the protection 
of the Manila batteries. He would, however, have had to lie so- 
far off shore on account of shallow water, that these guns could 
not have afforded him any aid, and the result must have been the 
same. Dewey took possession of Cavite, pirolled its garrison, and 
awaited the arrival of a land force to capture Manila. 

The blockade of Havana had progressed without inci- 
dent, beyond the capture of a number of Spanish steamers- 
and sailing vessels, and the shelling of some new 
earthworks at Matanzas, 27th April; but on 
11th May an attack at Cardenas upon three Spanish gtm- 
boats, 8U})ported by a 8hoi*e battery, was made by the 
torpedo-boat Winsloiv and the revenue cutter Hudson, 
which was repulsed witli the loss of an officer and four 
men killed, an officer and four men wounded, and severe 
injury to the torpedo-boat. The Hudson most gallantly, 
under a severe fire of half-an-hour, succeeded in towing 
the torpedo-boat out of range. Two large American gun- 
boats were near by, but could not come into action on 
account of the sliallow water. The same day the Marble- 
head and Nashville sent in four launches, with fifty-five 
men, to cut the telogra])h /cable leading from Cienfuegoa 
Tlie crews of the boats did their work under a heavy fii*e» 
cutting two cables, but failing, on account of tlie heavy 
fire at only 200 yards range, to cut a third which had been 
grappled. Tlio men worked with greatest gallantry, but 
the boats had to retire with four men killed or mortajly 
wounded, and an officer and five others hurt loss seriously. 
The ships mentioned, aided by the revenue cutter Wind&ni, 
during this time shelled the Spanish position, with serioua 
loss to the Spaniards, the action lasting some three hours. 

Cervera had left the Cape Verde Islands, 29th April, 
with four armoured cruisers. Infanta Maria Teresa 
(flagihip), Almiranie Oquendo, Vizcaya, and spanUb 
Crislolml Colon, and three torpedo - lx>at de- morement 
stroyers, Furor, Terror, and Pluton, On hear- •croMs tba 
ing, 1st May, of his departure Sampson went 
east a thousand miles to San Juan, Porbj Rico, with 
the New York, Iowa, Indiana, monitors Puritan, Terror^ 
and Amphitrite, cruisers Mimigimyery and Detroit, and 
one torpodf>boat. He had also with him a collier. He 
left the monitors Puritan and Amphitrite off Havana, 
witli several cruisers, five torpedo-boats, and a number of 
smaller craft. In going east ho calculated on using a 
speed of 10 knots, which, if the SjmTiiards crossed the 
Atlantic at an economical speed, would enable him to reach 
San Juan about the time they would reach its longitude, 
and if they were not tliore, return off Havana before they 
could do so. If they used a speed as high as 12 knots 
they would certainly have to coal before reaching Havana, 
and the delay in so doing would also enable him to get 
back before their arrival. It was of very great moment 
that Cervera should not be able to refit at San Juan. 
Should he arrive there with the American squadron still 
at Havana, coal and get to sea, the American coast would 
bo within easy reach. New York being only about 1400 
miles away. Sampson thus felt very strongly the possi- 
bilities of the Spanish squadron using San Juan as a base 
for a raid against the United States coast, a move which 
might have serious moral and international consequences. 
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But the speed of the American squadron fell far short of 
the admiral’s expectation, and ho did not reach San Juan 
until the 12th, instead of u[)on the 8th as he expected. 
The monitors gave out continually, having to be towed 
a large |)art of the time; and tlie Indiana injured her 
boilers through want of fresh water. Sampson arrived off 
San Juan early in the morning of the 12th, and at once 
stood in to see if Cervera was in the hai*bour, and in doing 
so opened fire upon the fortifications. It soon beaime 
evident that Cervera was not present, but the attack was 
continued with the object of reducing the place, if it 
might be done with little effort, and thus preventing its 
occupation later by the enemy's squadrons. The two 
monitors which so seriously hampered the squadron's 
movements, and the large auxiliary cruiser known to bo 
in the vicinity, could have been left in temporary eff(!ctive 
charge. Sampson made throe turns with his shi])s in 
front of the town, but the firing produced no great 
effect on account of the heavy rolling sea. His fire was 
vigorously returned without any material injury to the 
ships, and with the killing of one man and the wound* 
ing of seven on the American side, Sampson was of the 
opinion that there would be no real difficulty in reducing 
the place ; but Cervera's squadron, the real objective, was 
not there, and it was thus necessary to return at once to 
cover the entrance to Havana. He thus at once started 
back for Havana with no news of the Spaniards, who at 
the moment were off Martinique, with si^ecific orders to 
go to San Juan, but were diverted from their course, by 
the news received of Sampson’s presence there, t(j Cura^oa, 
fv'here they arrived 11th May, having left the broken- 
down torpedo-boat destroyer Terror at Martinique. Had 
Sampson been two days later in arriving at San Juan he 
would have found the Spanish squadron, and the decrisivo 
battle would have been fought there instead of at 
Santiago. Cervera was allowed by the Cura^oa authori- 
ties to receive 600 tons of coal for the j}faria Teresa and 
Vizcaya, which each needed 700. Ho coaled the Furor 
from the Colon, and left on the evening of the 15th for 
Santiago de Cuba, which he reached early on the lOth, 
not sighted en route by any of the American scouts, though 
several were in the vicinity. Sanqwon stood slowly west- 
wards owing to conflicting reports of the Siwinish siiuadron’s 
return to Sjiain, a basis for which existed, in that a 
telegram not received by Cervera had Ixjen sent, 12 th 
May, from the Minister of Marine to Martinique, author- 
izing his return. In the uncertainty, and determined, in 
case the Spanish squadron had returned, to go bach and 
take San .Juan, Sampson stopped until ho could communi- 
cate at Puerto Plata San Domingo by the torpedo-boat 
Porter, which brought the tnie state of the case on the 
night of the 15th, and also a telegram from the United 
States Navy Department directing him to j)roceed with 
all des[)atch to Key West, where the flying squadron was 
also ordered. Of the largo and swift auxiliary cruisers, 
the Harvard was at Martinique, the Paul directed 
to cruise between Jamaica and Hayti, the Yale at St 
Thomas. The fast cruisers Minneapolis and Columbia 
were also sent south as scouts. The St Louis joined the 
admiral on the morning of the 15th, and was sent to cut 
cables at Santiago and on the south side of Porto Rico. 
All but one of the weak squadron off Cienfuegos were 
ordered by the Navy Department to return to Key West. 
The Marblehead, Nashville,djAEa(tle were thus withdrawn. 

Sampson reached Key West on the afternoon of the 18th, 
M found the flying squadron and the St Paul 

of in port. The St Paul left the same evening on 
Admirmt the duty assigned her, and the flying squadron 
SmmpBon. — Brooklyn (flag), Massachusetts, Texas, and 
Sarrpim — next morning (19th) for Cienfuegos, which was 
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regarded at the moment by the Navy Department as the 
certain objective of the Spanish squadron. The battle- 
ship lofioa, the gunboat Gastine, the torpedo-boat Dupmt, 
and the collier Mervimojc sailed to join them on the 20th, 
thus giving Commodore Schley a force ample enough to 
meet Cervera. On the same day Sampson received a tele- 
gram from the Department that a “ report of the Spanish 
fleet being at Santiago might very well be correct, so the 
Department strongly advises that you send by the Itnoa 
to Schley to proceed off Santiago de Cuba with his whole 
command, leaving one small vessel off Cienfuegos.” Samp- 
son, however, determined to hold Schley at Cienfuegos 
until more fully assured, but being satisfied during the 
same day, he directed Schley in an order dated 21st May, 
which was placed aboard the Marblehead, then coaling at 
Key West, that if he was satisfied they were not at Cien- 
fuegos, to proceed with all despatch to Santiago, and, if 
the Spanish squadron Wiis there, to blockade it. Sampson 
at the same time went off Havana, and sent thence, on the 
evening of the 2l8t, by the Hawk, a fast yacht, an addi- 
tional memorandum impressing the necessity of movement. 
He then moved with the main part of his H([uadron into 
Nicholas Channel. 

Commodore Schley, though he could not see into Cien- 
fuegos, held to the opinion that Cervera was there, until 
Commander M‘Calla, wlio had been off Cienfuegos 
previously, arrived on the morning of the 24 th May in 
the cruiser Marblehead, and at once communicated with 
the insurgents some miles westwards, and found the truth. 
Schley moved that evening hjwards Santiago, 300 miles 
distant, but did not arrive in the vicinity until the after- 
noon of the 26th, having made a speed of only about 
7 knots, on account of the inability of tlio yacht Eagle to 
make headway agjiinst tla^ sea. He was then 20 miles 
south of the jwrt. He sighted the scouts Yale and St 
Paul, which latter had ca}>tured, just outside Santiago, 
the Restormel, a British collier, with coal for the Sj)anish 
squadron. Schley stood east'waitls somewhat, ])r()bably 
with the id«a of going to Hayti to coal (though Guan- 
Unamo was within 40 miles), but suddenly turned round, 
signalling “ Destination Key West via Yucatan Channel,” 
and started westwards. The Merrimac (collier) broke 
down, at\d was taken in tow by the Yale, but great 
delay arose from the breaking of many hawsers, lilarly 
on the 27th the scout Harvard reached the squadron 
wdth a desiwtch vid St Nicholas Mole, Hayti, in w’hieli 
Wiis expressed the Navy l)e|)artirient\s opinion that the 
Spanish squadron w'as in Santiago, and adding, **The 
Department looks to you to ascertain facts, and that 
the enemy, if tlierein, does not leave without a decisive 
action.” Commodore Schhjy sent a teh'gram, “1'he 
Brooklyn alone has more than sufficient coal to proceed 
to Key West; cannot remain off Santiago i>rcsent state 
squadron coal account . . . much to l»e regretted cannot 
obey orders of Department . . . forced to proceed for coal 
to Key West by way of Yucatan Passage.” The statement 
regarding coal on hand was seriously at variance with the 
data published in official documents, which show the hma 
to have had on the day this telegram w^as sent 762 tons, 
and the Massachusetts 789 — sufficient to carry them three 
times the distance from Santiago to Key West. 

Sampson had gone with the New Ytri'k to Key West, 
where he arrived early on the 28th May, for information 
and coal, having first sent the New Orlearw, xhstx* 
27th May, to Schley, repeating the urgent pioUottbo 
orders to blockade Santiago, and also direct- 
ing the Merrimae (collier) to be sunk in the 
entrance channel, which in i>arts has a breadth avail- 
able for heavy ships of less than 200 feet. Schley’s 
telegram had much disturbed the Washington officialsi^ 

S. VIII. -- 97 
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and when forwarded to Sampson^ he telegraphed, asking 
to go at once to Santiago with the New York and 
Oregon (which had arrived 26th May in excellent con- 
dition after her voyage of 14,000 miles), proposing to 
turn back Schley’s heavier ships. The permission came, 
and Sampson got under way, receiving, however, before 
starting, a telegram from ^ley stating that he woidd 
remain oif Santiago. He had, on the afternoon of the 
28th, again turned east, and that evening arrived in sight 
of the port. As is now well known from the documents 
published by Admiral Cervera, his squadron was twice, in 
the interval preceding the 28th, on the point of leaving 
Santiago and going elsewhere. Fires were started on the 
26th with the intention of going to San Juan, but in- 
decision and fears for the safety of the Colony on account 
of her draught, and a small shoal at the narrow entrance, 
which it was thought the prevailing swell made dangerous, 
overruled the intention. Next morning the Colon and 
another Spanish cruiser were seen a short distance within 
the entrance, and on Slst May Schley, with the Maua- 
chusettSy Imoay and New Orleaney stood in and made an 
attack upon these and the batteries, which was naturally 
without result at the ranges used of 7000 to over 10,000 
3 'ards. Sampson, leaving Key West at 11 p.m. on the 
30th May, picked up the Oregony MayfloweVy and the 
torpedo-boat Porter in Nicholas Channel, and leaving 
the squadron on the north side under command of 
Commodore Watson, stood for Santiago at a speed of 13 
knots. He arrived early on the Ist June. The Colon and 
VizcayOy which were visible on his arrival, moved out of 
sight up the bay. Work was at once begun on the 
preparations for sinking the Merriniac. The pre^iara- 
tions for a quick sinking were chiefly carried out by 
Naval (.^Constructor Hobson, who, on account of his zeal 
and the diameter of the work done by him, and his 
eagerness to go, was given command of the enterprise. 
As he had been educated as an officer of the combatant 
bmnch, ho was fitted to handle the ship. He went in in 
the early morning of 3rd June, with a crew of seven men. 
The ship did not sink where it was intended, owing to 
the failure of the steering gear, and drifted with the tide 
far up into a broad part of the channel before being sunk 
by her own and the Spanish torpedoes. Had she been sunk 
in the proper place, egress by Cervera’s squadron would 
have been imjiossible, and the main part of the American 
squadron would have been left for other operations, without 
fear of escape of the Spaniards by night, and of juncture 
with the Carlos V,y PelayOy and Alfonso XIILy then ex- 
pected by the Americans. The full extent of the inertia 
of the 8i»aniarda was not yet realized, and the peculiar 
narrowness of the entrance precluding any attempt to jniss 
over the torpedoes with which it was mined, the biocide 
of the channel in this manner was looked upon as a short 
and easy method of nullifying the Spanish force within ; 
and, as seen by Corvera’s published statements, much 
feared by them. Cervera, in a most chivalrous spirit, sent 
his chief of staff, under flag of truce, to inform Samixson 
that Hobson and his men, who had fallen into his hands, 
were unhurt. 

On 6th June the batteries at the entrance were bomliarded and 
^heir weakness established. Sampson thereu[)on placed, every 
evening, a battleship (relieved every two and a half hours) close 
in, with a search-light turned on the channel, precluding, by 
Cervera’s statement, any possibility of night egress. Guantdnoxno, 
40 miles east, was occupied by several shins 7th June, and a 
battalion of marines landed 10th June, ana the port was used 
thereafter as a base. After some firing, with a few losses on both 
sides, the Spaniards retired before an exiiedition of the marines, 
14th June, with a loss of 40 killed, leaving the Americans in 
undisturbed occupancy. In the meantime, Admiral Sampson per- 
fected his scheme of blockade, so that every night the semicircle 
of ships moved closer in, all pointing for the entrance— -the search- 
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light battleship within the semicircle, and within her, again, 
three converted yachts and three steam launches os pickets. 

A blockade of San Juan, Porto Bico, by one or two fast ships 
was kept up on account of the presence there of the destroyer 
Terror y but the Terror . with the gunboat Isabella //., coming out^ 
22nd June, to attack the auziliaiy cruiser 8t Pavly was so mully 
injured by the gun-fire of the latter that she with difilculty 
returned to port, and was thereafter imserviceable. 

On 20th June the expeditionaiy corps, under General Shafter, 
arrived off Santiago. 

When war was declared the total regular army force of 
the United States was only 2116 officers and 25,706 men, 
the organization comprising 25 regiments of 
infantry, 10 of cavalry, and 6 of artillery. 

Two regiments of artillery were added to tliis 
by a Bill passed but a short time before, but 
were not organized. The a^jutant-^neral’s returns for 
February 1898 showed 114,602 militia enrolled in the 
several states, and estimated the total number of men 
available for milita^ service at 10,301,339. A Bill, 
approved 22nd April, authorized the President to call 
upon the states and territories for men in pro|)ortion to 
their population, the regimental and company officers to 
bo nam^ by the governors of the States, the general and 
staff officers by the President. On the next day a first 
call was made for 125,000 men. On 26th April addi- 
tional enlistments in the regular army were authorized 
up to 62,597 men — such an increase of force, however, 
to be temporary only. The quotas were filled ^vith extra- 
ordinary rapidity, large numbers of the best classes of 
young men being enrolled in the volunteers, of whom 
there wore 124,776 in May and 216,256 in August (an 
increase of about 5000 over those of July, and the largest 
numlier at any time on the rolls). This imml)er about 
equalled the total of the Spanish forces in Cuba. The 
troops were concentrated chiefly at Tampa in Florida, 
Chickamauga in Tennessee, and at Camp Alger in Vir- 
ginia; Tampa being selected as the point for the em- 
barkation of the expeditionary force for Cuba, though 
there was a strong opinion generally expressed by military 
authorities that no troops should be landed in Cuba until 
October at the earliest, on account of the unhealthiness of 
the summer season. Colonel W. R. Shafter, who had been 
made a major-general of volunteers, was given command 
of the expeditionary force collected at Tampa. The early 
successes of the navy caused a cessation of opposition to 
an early movement, which it was decided should take the 
form of reinforcements to the Cuban forces in the field. 
Finally, however, with the exception of scattering and un- 
important small expeditions, everything was delayed until 
control of the sea was assured, though some thirty large 
steamers were held in readiness near Tampa. The an^^al 
of Cervera at Santiago, his blockade, and the request of 
Admiral Sam]>son to send a land force for co-operation, 
brought an end to inaction. The troops began to embark 
on 7th June, and were ready on the evening of 8th June, 
but a start was not made until 14th June, through a 
report from the armed yacht Eagle that she had seen four 
of the Spanish ships in Nicholas Channel on the night of 
the 7th, The army was held back, despite a protest from 
Admiral Sampson, until the falsity of the alarm was made 
manifest. On 20th June the fleet of 32 transports, con- 
voyed by the battleship Indianay the cruiser Deiroity and 
nine smaller armed vesseli^ arrived off Santiago. The 
whole force consisted of 815 officers and 16,072 enlisted 
men, with four light batteries of four guns each, one 
Hotchkiss revolving gun, one pneumatic dynamite gun, 
four Gatlings, four 5-inch siege rifles, four 7-inch howitzers, 
eight field-mortars of 3*6 inches. The total number of 
animals taken was 2295, with 114 six-mule waggons, 81 
, escort waggons, and 7 ambolanoes; The small number 
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of ambulances was due to want of transport, army 
waggons taking their place. Eighty-nine war correspon- 
dents accompanied the expedition, and eleven foreign 
officers. An interview was held at once by Admiral 
Sampson and General Shafter with the Cuban insurgent 
leader Oarcia^ who had arrived with some 3500 men 
at Aaerraderos, 15^ nautical miles west of Santiago, and 
it was agreed that* disembarkation should begin on 22nd 
June, and that Garcia’s force should be transported to 
the point selected by the American transports. 

It had been Admiral Sampson’s wish to attack and to 
carry the batteries at the harbour entrance, so that the 
mines should be taken up and the fleet enter, but General 
Shafter selected Daiquiri, 16 nautical miles east, for tlie 
point of landing, and the harbour entrance was dis- 
regarded. The fleet furnished all its available boats, and 
the operation of landing was placed in charge of (Japtain 
Goodrich of the navy, and though on a rough coast, with 
scarcely any shelter from the sea or conveniences for 
landing, the disembarkation was practically completed on 
the 25th with great success; Siboney, 7 miles nearer 
Santiago, being also used after the first day. The total 
force landed, including the 3500 Cubans from Aserraderos 
and two additional volunteer regiments which arrived, was 
about 22,000. The American force in the ex^ieditiou was 
of remarkable quality, being composed, with the exception 
of two volunteer regiments (one the 1st Volunteer Cavalry, 
known as the Hough Riders, of which Theodore Roosevelt, 
afterwards President, was lieutenant-colonol ; the other 
the Tlst New York Volunteers), almost wholly of old 
and seasoned regulars, who had seen long service on 
the plains against the Indians. In training for such a 
i^ampaign and in physique, it was an almost ideal body 
of men. The marksmanship, self-reliance, and powers of 
endurance, acquired under the burning sun of Arizona 
and in the winter snows of the Western plains, where 
campaigning was frequently carried on with the thermo- 
meter forty degrees below zero, were to tell successfully 
in the next few days against difficulties which would have 
demoralized men who had not become inured to extra- 
ordinary conditions of climate and warfare. 

No o])position was made to the lauding, which was 
covered by several ships of the navy which shelled the 
supposed Spanish position, though it was an 
tMding ideal one for defence. The small Simnish 
in Ctfto, contingent at Daiquiri and Siboney were with- 
drawn without their doing any damage to the 
railway equipment of the road which ran from Santiago 
to the iron mines at these points. Locomotives, cars, and 
coal were left untouched. The American troops pushed 
forward as soon as they landed on the only two roads, 
one a mere trail, and found a Spanish force, with a 
rapid-fire gun, entrenched 2^ miles beyond SilK)ney, 
where the two roads came together at a point known as 
Las Gudsimas. The Americans engaged with a total of 
964 men, and carried the position. Their loss was 16 
killed and 52 wounded. The Spanish official reports give 
their force as about 500, and their loss 9 killed and 27 
wounded. The Americans advanced 2 miles nearer 
Santiago, and by the 29th the lines were established on 
the east and by the 30th on the north side of the 
Spanish positions, the Cuban troops being on the right 
(north) flank, in preparation for the attack on 1st July 
against San Juan Hill, on the east, and the village of 
El Caney, to the north-east of Santiago ; the fleet at the 
same time bombarding the batteries at the harbour 
entrance. Both positions were carried by the Americans 
after a most gallant defence on the part of the Spaniards. 

Tlie American loss at El Caney was 88 killed and 366 wounded, 
out of a force of 6654 engaged ; at San Juan Hill 144 killed, 961 
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wounded, out of 8336, or a total of casualties of 1638 — '.slightly 
over 10 per cent, of the 14,990 engaged. The Spanish force at 
£1 Caney was but 620, of whom 300 wem killed ana w'ounded, and 
120 captui-od. Among the killed were the Sfianish oiiic<T in com- 
mand, General Vara del Key, and two of his sons. 

The Spanish troops in the entrenchments at San Juan are given 
by an excellent American authority (Lieutenant Miley, of Shafter's 
staff) as 760, and behind them, close to the city, 3500 soldiers, 
sailors, and marines. Tlie Spanish loss at this i)ojnt is uncertain, 
authorities being very conflicting, but it was not laigc. Their 
commander-in-chief, Linares, however, was seriously w'oundod, 
and hod to reliiiqui^ the command to General Toral ; and Captain 
Bustamante, Cervcra*s chief of staff, present with over a thousand 
men from his squaflion, was mortally wounded. There were in 
the S}>ani8h linos tliis day a total of about 9500 men (besides 
the men of the fleet), increased that night by al)out 1000 more 
under General Escario fiDin Manzanillo, whose entry the Cubans 
on Shafter 8 right flank failed to prevent. 

Though victorious, the American army was not in a 
pleasant situation : the men had undergone groat fatigue 
under a tropical sun by day, and the time spared at niglit 
from digging trenches was spent on a rain-soaked ground 
covered with thick vegetation. With a soldier’s reckless- 
ness, their blankets and heavy clothing had lieeu cast 
aside, and thus without protection, with insufficient food 
— due to the difficulty of hauling supplies over the single 
road in an execrable condition leading from the base at 
Siboney — there was imminent danger of the fierce being 
weakened through sickness. Action was urgent and there 
was even discussion of retiring to a point nearer tin* 
supplies. Reinforcements were arriving, but they were 
all of volunteers not accustomed to hard service. Brisk 
firing was continued on the 2nd and 3rd July, with a con- 
siderable number of casualties to the Americans. On the 
morning of the 3rd a demand was sent to tlie fSpanish 
commander to surrender, with the alternative of a l)egin- 
ning of a bombardment of the city on the 4th. This in 
effect had already begun on tlie Ist, when Admiral Samp- 
son fired a number of 8-inch shells from a point 3 miles 
cast of the harlniur entrance over the hills into the city, 
using a range of aljout land miles. The result of 
this and the threat of General Shafter was an exodus 
of many thousands of inhabitants towards El Caney, 
where their support drew heavily upon tlie American 
means of sujiply. 

Sampson by this time had begun preparation to assault 
the Socapa Battery at the entrance on liis ow'ii acitount, 
with the marines of his fleet (amounting, with the bat- 
talion at Guantdnamo, to about one tliousaud men), to 
countermine the channel and go in with liis squadron. 
Ho arranged a meeting with General Shafter with regard 
to the combined operations at the entrance, and on the 
morning of the 3rd started in his flagship, with the 
torpedo-lK)at Ei'icnson and the yacht JIuty for w hich the 
flagship was doing some repairs, for Siboney — 7 miles 
distant from his position, wdiere he was intending to land 
and go to the front. At 9.35, when ho had gone aliout 
5 miles, the SpanLsli ships were seen coming out, and 
the ^eto York at once turned and stood back. 

The shijis in front of the imt were the yacht 
Glvwester, the battleships Indiana, Or^-ffon, 

Iowa, Texas, armoured cruiser Brooklyn^ and yacht 
Vixen in the order named from east to west, making a 
semicircle about 8 miles in length. The armed trans- 
port Resolvie, carrying mines and a quantity of explosives 
which it was intended to use in clearing the entrance, was 
also off the port. The MoLssachusetU and Suwan^e were 
coaling at GuanUnamo. The Iowa hoisted the signal 
“Enemy coming out,” and fired a six-pounder gun. 
All at once stood in toward the Spanish ships, which 
were standing westwards along shore, and began a heavy 
fire, thus promptly obeying the admiral’s standing order, 
“If the enemy trios to escape the ships must close and 
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engage as soon as possible, and endeavour to sink his 
vessels or force them to run ashore.” The Maria, Teresa 
(flagship) had come out first, followed in order by the 
Vizcaya, Colon, and Oquendo, They were firing vigor- 
ously, but most of their projectiles went far beyond the 
American ships. The Brooklyn made a turn to star- 
board, thus causing the Texas to stop and back, which prob- 
ably gave the Colon the opportunity of passing almost 
unscathed. The Maria Teresa and Oquendo had taken 
fire almost at once from the explosion of shells, and their 
water mains being above the protective deck, and cut, 
were unable to extinguish the flames : they were run 
ashore, 6 miles west of Santiago, burning fiercely. The 
Vizcaya and Colon were still standing westwards. The 
two torpedo-boat destroyers had come out last, with a 
considerable interval Ixstwoen them and the Otpiendo, the 
last of the cruisers. They were received with a heavy 
fire from the Indiana and yacht Glomester, which latter 
engaged them at close quarters. They attempted to 
close, with great bravery, but were cut to pieces, and 
one soon afterwards sank ; the other was run ashore, but 
later slipped off into deep water. The New York had 
passed and fired a few four-inch shells at the destroyer, 
and stood on signalling the Indiana to go back and 
watch the port. The toq»odo-boat Ericsson and the 
yacht Hist were ordered to rescue the men from the two 
shi])8 ashore, and the flagship, with all Uio others, stood 
on in ijursuit of the two remaining ships. The Vizcaya 
hauled dowm her colours off Aserraderos, 15 nautical miles 
west off Santiago, and was there run ashore burning. 
The Iowa was ordered to stop and rescue her men, and 
the Oregon, Brooklyn, Texas, and the flagship settled 
down to the chase of the Colon, whicli was some 6 
miles ahead of the nearest xlmerican ship. She was, how- 
ever sla(;king her 8}>eod, aud at 12.40 the Oregon opened 
on her with her 13-inch guns at a range of 9000 yards, 
as did also the Brooklyn, with her 8-inch ; the latter 
shot fell short, however. The Oregon fired five shells, 
the last, at a range of 8900 yards, going over the 
Colon, which then liauled down her colours and was 
beached at the mouth of the Kio Turquino. She floated 
with a rising tide, but her valves had been opened, and 
no endeavours on the part of the Americans could save 
her. The shore being very steep, and the winter very deep 
a sliip’s length from it, the Neio York pushed her in 
until she took the ground so that she should not sink 
in deep water. As she sank during the evening, however, 
she turned on her side, making her recovery very difificult ; 
and though one effort was made some months later to 
lift her, it was abortive, and she "was finally abandoned. 
Her crew was transferred to the Resolute, which had 
arrived with a report that another Spanish ship was off 
Santiago, which, however, turned out to be the Austrian 
armoured cruiser Maria Teresia, Admiral Cervera was 
taken on board the Iowa, as also a large number of 
other officers and men, many of whom were severely 
wounded. The total Spanish loss was 353 killed and 
151 wounded. The Americans lost one man killed. 

There was the same enormous disparity of injury in this battle 
as in that of Manila. The Spanish were, of course, greatly out- 
matched. But though they had only six il-inoh ^ns against the 
fourteen 12- and 13-iiich and thirty-ei^ht 8-inch of the Americans, 
tlie Spanish ships had ten 6-inch, thirty 5-inch, and six 4*7-inch 
rapid-fire guns against the fourteen 6-inoh ordinary, twelve 5-inch 
and eight^n 4-inoh rapid-fire ^ns of the Amorioaiis, so that there 
was practical e<}uality in the classes of guns which could he looked 
to to do the chief work against unarmoured parts. The very great 
differences in damage must therefore be ascribed, somewhat at 
least, to difference of temperament, moral, and preparation. 
All the jprisonera were on the next day transferred to the scouts 
Harvara and St Louis, except forty-two of the more severely 
wounded, who were cared for on the hospital-ship SoHaee, A total 
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of 86 officers and 1615 men was taken to Portsmouth New Hamp- 
shire, where the men were detained in camp, and the officem, 
except some few lefjt at Portsmouth, were cared for at the Naval 
Acaaemy at .^napolis, Md. 

The naval victory gave a new face to afi^s ashore. 
The demand for surrender had resulted in a truce, which 
was renewed on the 6th, when it was arranged between 
Admiral Sampson and General Shafter that an attack 
should be made on the batteries, and an entrance forced if 
the new demand in a letter sent that day to General Toral 
explaining fully the situation, and giving definite in- 
formation of the destruction of the Spanish fleet, was not 
acceded to. Some exchange of prisoners had taken place, 
among those released being Lieutenant Hobson, 
who was brought into the American lines on the Sumader 
afternoon of 6th July. On the 5th there had saati^go. 
been an exodus of the populations towards El 
Cancy until many thousands were collected there under 
circumstances of groat distress and destitution. On the 
8th Toral oftered to leave Santiago and retire to Holguin 
if unmolested, otherwise the suspension of hostilities 
must cease on the 9th. Shafter forwarded the proposal 
to Washington, advising acceptance. The Government at 
once condemned the proposal, and on the 10th the bom- 
bardment by the fleet was renewed and continued during 
the morning of the 11th, when, upon a renewal of the 
demand to surrender, with an offer of transportation of 
the Spanish troops homo, negotiations were resumed, 
which ended with the signing of a preliminaiy agreement 
on the 15th, and the entry of the Americans into Santiago 
on the l7th. The surrender included all the Spanish, 
forces in the division of Santiago de Cuba (which ex- 
tended to Cai)e Maysi), amounting to about 23,500, of 
whom about 10,500 were in the city of Santiago. Th(^ 
total number finally embarked for Spain, including the 
wives and children of officers and the j>rie8ts and sisters 
of charity who had served in the hospitals, was 22,864 ; 
the cost of the service was $513,860. The surrender 
came none too soon, the exj^osure of the campaign having 
begun to tell in the sickness of the Americans. Yellow 
fever broke out to some extent, and not less than 50 ])er 
cent, were attacked by the milder forms of malarial fever. 
The army was so weakened by illness that the general 
officers united in urging its removal from Cuba. GeneraF 
Miles had arrived with reinforcements on the 12th of 
July, but the majority of these men were retained on 
board shij). 

The fleet and the amy gathei-ed in Guantdnanio Bay, the 
fomier with a view to the preparation of a jwwerful squadron, 

i )ai-t of wliich, under Commodore Watson, was destined for the 
Mdlippincs to jiroeeed by way of tlie Moditcnuiieun, occomjmnicd 
by a covering squadron under Admii'al SanqKson, as far as the Suez 
Canal. This oution was due to the diversion of a Sjwuish reserve 
squadron (so-called) composed of the Carlos T., Pelayo, Vitoria, 
destreyers Osado, Audaz, and Proserpina, the last purchased Ger- 
man — renamed — liners Papido and Patrioia, and several transports^ 
and oolliora, which had been foimed toward the end of May with 
the intention of sending it on to tlio eastern coast of the United 
States, and thence to Cuba. Orders had been issued to this effect, 
but the whole force was diverted toward the Philippines, and left 
Cadiz, 16th Juno, for the East. The main imrt of Uie force, after 
difficulties regarding coaling, passed through the Suez Canal, 5th 
and 6th July, but turned back on the 8th on account of the news^ 
of the Spanish defeat at Santiago, and of the fear of the 
advent on the Spanish coasts of the American ships now free to 
act abroad. The whole reserve squadron was back home by the 
middle of July, and nothing came of it hut a great and useless 
expense to S|)ain, which, besides the ordinary expenses of such a 
squadron, had paid Canal dues twice on all but the thi'ee torpedo- 
boat destroyers, which were sent back from Port Said. 

On 7th May a telegram had been received from Dewey ; 
** I control bay completely, and can take city at any time^ 
but I have not sufficient men to hold . . . will ammu- 
nition be sent?” He was informed that the cruiser 
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ChcMrlesUm would leave at once, and also the steamer 
Pehmg with ammunition, supplies, and troops. Dewey’s 
estimate on 13th May of the number of men re> 
Emilia! ^ 6000. General Miles’s recommenda- 

tion included even less, but Major-General Merritt, 
to whom was assigned the command, began by requesting 
u force of 14,000, which was increased to 20,000. On 
25th May the first of these, 2491 in number, under 
General Anderson, sailed in three transports from San 
Francisco, touched at Honolulu, and were convoyed 
thence by the Charleston. On 20th June i» 08 session was 
taken of the island of Guam, and on 30th June the ships 
Arrived in Manila Bay. The Spaniards in Manila were 
licsieged by the Philippine insurgents under Aguinaldo, 
who, leaving Hong Kong, had landed from one of the 
American vessels at Cavite, 19th May. On 1st July, 
the day of the landing of the American troops at Cavite, 
he had proclaimed himself president of the Philippine 
llepublic, and instituted a civil republic in the region 
■controlled by his forces. The ^x)litical attitude which he 
Assumed was not recognized by the American authorities. 
A second detachment of troops, 3586 in number, under 
General F. V. Greene, arrived 17th July, and on 25th 
July General Merritt, who had been appointed governor- 
general, arrived, and'on the 31st the five transjiorts with 
which he had left San Francisco with 4847 men, making 
nearly 11,000 men at Manila, with 5000 more on the 
way. In the etirlier part of the month the known de- 
parture of the Spanish “ reserve ” squadron for the East 
had caused some natural anxiety to Admiral Dewey, who, 
short of ammunition, and with a squadron but two of 
whi<!h had any armour protection, could not, in ordinary 
circumstances, expect to meet successfully armoured ships 
■such as the Carlos F., Pelayo, and Vitoria, He had 
decided, in the event of the Spanish squadron’s continuing 
its voyage, to leave Manila Bay and go eastwards to aw'ait 
the arrival of the monitors Monterey and Mmmlnock, and 
return to give battle, the army in the meanwhile to movi^ 
inland and await the American squadron’s return. On 
■22nd July, how(wc?r, he received news of Camara’s return 
to Spain, and all naval anxiety ended, particularly as 
the reinforcement by the Cfiarleston, on 30th June, the 
Monterey, 4th August^ and the MonadnocJe, 1 6th August, 
gave him a force equal to any jirobable emergency. 

The American general moved his forces from Cavite, 
And established an entrenched line within a thousand 
yards of the Spanish ijosition, from which latter, on the 
night of 31st July, a heavy fire of musketry and artillery 
was opened, causing loss to the Americans of 10 killed 
and 43 w’^oundod, and for the next few days night 
firing was frequent from the Spanish lines. On 7th 
August, however. Admiral Dewey having l)ccn reinforced 
by the arrival of the monitor Monterey on the 4ih, a joint 
note from Dewey and Merritt, announcing that bombard- 
ment might begin at any time after forty-eight hours, and 
affording opportunity for the removal of non-combatants, 
was sent to the captain-general, Ferinin Jaudenes, who 
had superseded General Augustin Davila by order from 
Madrid of 24th July. Geneml Jaudenes in rci»Iy stated 
that he was surrounded by the insurgents, and that there 
was no place of refuge for the sick and for the women and 
•childi’en. But there was no more firing until the last day 
of the campaign. Instead of the expected bombardment, 
a second joint note was sent demanding surrender, which 
the Spanish commander declined, but offered to refer to 
Madrid. This was refused, and preparations made for 
an attack. There were 13,000 troops within the city 
fortifications, but with the strong fleet in front, and 
with the beleaguering force of Americans and insurants 
ashore, resistance was hopeless. This was recognized, 
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and when the assault came off there was no greater 
resistance than sufficed, in their view, to “save the face” 
of the Spanish authorities. The attack was made by 
the fleet and army on the 13th August. There was no 
reply to the fire of the fleet, which began at 9.30 a.m. 
and continued for three-quarters of an hour against Fort 
Antonio. The army then advanced, meeting an o[)position 
at various points wdiich continued for some time even 
after the white flag had been hoisted at eleven in token 
of surrender, and from which the Americans lost 5 killed 
and 44 wounded. An agreement was signed duiing the 
afternoon of a rough draft of the articles of capitu- 
lation, which was drawn in a more formal manner and 
signed again the next day, 14th August. The troops 
ca]>itulatcd with “ all the honours of war,” and were to be 
regarded as prisoners of war pending the conclusion of a 
treaty of ]K‘ace. Their arms were deposited, to be rc^ 
turned “when they evaciiatod the city, or when the 
AmericAn army evacuates.” All questions as to the 
rejiatriation of the Spanish officers and men and their 
families w'ero to be referred to the Gt)vernmcnt at 
Washington. The city, its defence's, and all jjiiblic pro- 
l>erty were turned over to the United States fijree. The 
total loss of the Americans during the whole campaign 
was 20 killed, 105 woumh^d. 

On the 12tU August, ai about four o’cUwk r.M., the ]>iotocol 
of }»eac-e liad been signe'd by M. (Jainbon, French anibassador in 
Washington, acting for S|wiin, and by Mr I)ay, American Hecrctaiy 
ol State. Ailicle III. stated : “The United States will occupy 
and hold the I'ily, bay, and harbour of Manila, }>eiiding the con- 
clusion of a treaty of i»eaie wliicli shall deterniine the control, 
dis[)OHition, and government of tlie Pliilipjanes. ” This indelinite 
status was to bo the fruitful cause of difticulty with both Sjmnish 
oliicials ami with the Kili])lm)M. The insurgent forces, well anned 
and W'ell organized, wliiih liud with difliculty been prevented from 
entering the city on the, UUh — in wdiich (wise it W'oiild, no doubt, 
have been the scene of savage revenge and l»)ot — wci*e forced to 
withdraw' later into tlie outskirts, and tbens began the fomentation 
of the native movenient wliich w'as to solidify into serious and long- 
continued hostilities. 

Immediately after the surrender of Santiago, 17th 
July, preparations were, made for the invasion of Forto 
Jlico wdtli 35U0 troops whicb had been sent 
as reinforcements to Santiago, but not landed. 

They left GuantAnanio, under Major-General 
Miles, on 21st July — the battleship jMfissa- 
ckmetts and thirtei'n other naval vessels taking part in 
the expedition. Tlie only harbour of the islaml which 
had been ■ blockaded was that of San .Juan, which had 
hcjcii guarded in turn by the Si Pavl, Yosentife.^ ami Ncn 
Orleans, Immediately after the arrival of the St Paul^ 
22iid Juno, a sortie had been made by the small cruiser 
Isabel II. and tin; torpedo-boat destroyer Ternn', The 
fonner kept well inshore, but the latter headed for the St 
Paul, and was struck by two 5-inch shells, which killed 
three men and so disabled her inarhinery that she was 
barely able to get back into port. The island was 
garrisoned by 8223 regulars and 9107 voluntc^ers. Fajardo, 
at the extreme north-eastern end of the island, w'as given 
out as tlie objective point of the exjK^dition, but after 
sailing the plans w'orc clianged, and the towns on the 
south side w'cro siu^cossfully occupied, practically without 
resistance. The attitude of the ixipulation was exceed- 
ingly friendly, and opposition was not met until advancti 
WAS l)ogun Tiorlhward. Miles had Ihjoii reinforced, on 
31 si July, by two regiments of infan tr}", a troop of 
cavalry, and tw^o batteries of artillery from Tampa, and 
by 6000 men from Hampton Roads. The troops were 
divided into four columns, arlvancing from Ouanica 
around the western end of the island to Mayaguez ; from 
Arroyo at the eastern end to meet the San Juan road at 
Cayey ; from Ponce by the fine military road, 70 miles, 
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to San Juan ; and the fourth column way of A^juntas 
and Utuado, midway of the island. Ilie various move- 
ments involved several actions which did not rise above 
skirmishes, the chief opposition being met by the. western 
column, 10th August, and by the column from Ponce on 
the 9th — in which action the Americans lost 1 killed and 
22 wounded; the Simnish, 126 killed and wounded, and 
over 200 prisoners. A further advance on the San Juan 
highway would probably have developed greater resistance, 
but news of the suspension of hostilities came as more 
serious work was to l^gin. The total American loss had 
been J kilhjd and 40 wounded. 

On 12th August the Newark, convoying the Resolute 
with a battalion of marines aboard, and with several 
smaller vessels, bombarded Manzanillo after a demand for 
surrender was refused. It is probable that the place 
would have yielded the next day, as it had for some time 
been reported ready to fall on a show of force, but during 
the night news arrived of the signing of the peace pro- 
tocol, and of an armistice, of which the Americans were 
informed by the 8i>anish commander under a flag of 
truce. 

With the publication of the protocol the war practically ended. 
The Spanish had lost Cuba, Porto Rico, and the Philippines, 
nearly the whole of their eflective navy, a venr considerable part of 
their merchant marine, about 500 men killed afloat, and prolmbly 
an equal number ashore ; 37,000 troops had been surrendered as 
the re.sult of two sie^s. The total Ameriijan loss was — in the navy, 

1 officer. 1 7 men killed ; in the anny, 29 officers, 440 men. 

The health of the American fleet was kept remarkably. Its 
average Hi rongth during the 114 days of liostilities was 26,102 ; the 
deatlis f rom disease during this time wore .56, or at the rate of 7 
per 1000 i>er year. As nearly the w'hole of the service was in the 
tropics, and in the summer or wot season, this is a moat excellent 
demonstration of sanitary efficiency. 

The army did not faro so well, losing by disease during May, 
June, July, and August 67 officera and 1872 men out of an average 
total of &7,494. Its larger proportion of illness must of course 
be ascrilied, in jiart, to its gimter hardship. The navy is, at all 
times, unless it has landing ^larties on snore, under its nonnal 
conditions ; the men have their usual food and water, can change 
their clothing wdien necessaiy, can keep clean. An army, on the 
ether liand, when actually campimiing, suffers from bad or in- 
sufficient food, bad water, difnculties of changing or renewing 
clothing, 8lee])8 frequently upn the bare earth and often in mire, 
and undergoes every hardship of woatlier. Much of the sickness 
in the American army, however, must be laid at the door of the 
ignorance and thoughtlessness of the volunteers. The newly- 
fledged soldier is unable to look pro]ierly after himself ; if both 
officer and soldier are now the conditions are greatly aggravated, 
and this, to a large degree, w^as the situation in the American 
forces. In notliing does training, and jiarticulurly the training of 
the officers, toll more than in the care of the health of an army in 
the field. When masses of newly-enlisted men are brought together 
they seem to lose their individiiality and revert for a time to the 
primitive man, the care of peraon and clothing has apjiarently to 
1)6 relearned, and unless the officers enforce cleanliness and hyi^eiie 
in general, widespread disease is inevitable, whether in or out of 
the tro])icB. 

Among tlie thin^ wliich stand out prominently, fiom the naval 
point of view, in the war are the facts tliat scouts are not effective 
when employed in such small numbers as by the Americans, and 
that the eflective cutting of telegr^ihic communication is much 
more difficult than was supposed. The St Lams, largely employed 
on this duty, did excellent work ; but, though many cables were 
cut, communication was not wholly interrupted until al)out the 
close of hostilities. The endurance of ship was, as a rule, excel- 
lent. But this wotild have been greatly mcreas^ had all been 
able to keep their boilers suppli^ witii fresh water ; this was 
dhown to be vital to good service, and ship in this regard, to be 
thoroughly efBoiont) should be self-suppor&ig. ^F. S. Ck.) 

Spanish Reformed Church.— This body 
of Spanish Episcopalians had its origin in a congregation 
which met for the first time, in June 1871, in the secular- 
ized church of San Basilio at Seville, secured for the purpose, 
under the leadership of the Bev. Francisco Palomares, a 
priest who had left the Boman communion. Before long 
it was joined by considerable numbers of lay people in 
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various centres, and several clergymen, including the Bei\ 
Juan Cabrera, an ex-Boman priest, who had for some time 
been a Presbyterian minister In July 1878 a memorial 
was inresented to the Lambeth Conference {q.v.) by nine 
congregations in Spain and Portu^ (see below) asking for 
the episcopate, and undertaking, in case their i^uest were 
granted, to place the nomination of the bishop in the hands 
of Lord Plunket, then bishop of Meath and subsequently 
archbishop of Dublin. The reply expressed the sympathy 
of the bishops, but only suggested that Dr Biley, recently 
consecrated by the Church of the United States to minister 
to the reformed congregations in Mexico, should bo 
invited to visit them and ordain and confirm for them. 
Archbishop Tait wrote a formal letter to Bishop Biley to 
this effect, and the request was complied with. A second 
petition for the episcopate was sent to the Irish bishops in 
1879, and early in 1881, at their request, Lord Plunket 
paid his first visit to the Spanish Beformed Church, though 
nothing immediately resulted from it. In 1880 the first 
synod ” of the Church was held, under the presidency of 
Bishop Biley ; the principles of the Church were formally 
laid down, ^nor Cabrera was chosen bishop-elect, the pre* 
jjaration of a liturgy was begun, and the Thirty-Nine Articles 
of Beligion, with certain modifications, were formally 
adopted as a standard of doctrine. . Archbishop Plunket 
continued his efforts on their behalf ; and at length the 
Irish bishops, having again received from them a petition 
for a bishoj), formally brought the matter before the 
liambeth Conference of 1888. The Conference deprecated 
“ any action that does not regard primitive and establislicd 
principles of jurisdiction and the interests of the whole 
Anglican communion.^* The archbishop interpreted this as 
a modified consent; but the Irish bishops understood it 
otherwise, and again declined to consecrate a bishop for 
them. Meanwhile the movement prospered, being largely 
helped with money from friends in England. The founda- 
tion-stone of a new church was laid in Madrid in 1891, on 
the site of the Quer/Mdero, where the autos de fi were 
formerly held ; and after considerable legal and other difii- 
culties, for religious toleration in Spain is still imperfect, 
it was dedicate and opened for service. At length, at the 
meeting of the Irish House of Bishops on 2l8t February 
1894, a letter was read from the archbishop of Dublin 
and the bishops of Clogher (C. M. Stack) and Down (C. 
Welland), in which they declared their intention, unleas a 
formal protest were made by the bishops, or by tlie General 
Synod, to consecrate bishops for the Beformed Churches in 
Spain and Portugal, subject to certain conditions being ful- 
filled by those churches. The bishops resolved, mdlo con- 
tradicente, although the bishops of Derry (W. Alexander, 
subsequently primate of Armagh) and Cork did not vote, 
that they would not regard such action as an indefensible 
exercise of the powers entrusted to the episcopate ; and 
the General Synod passed a resolution leaving the matter 
in the hands of the bishops. Accordingly, on 23rd Sep- 
tember 1894, the three bishops laid hands on Senor 
Cabrera. The matter occasioned no little stir, more especi- 
ally as the Old Catholic bishops (see Old Catholics) had 
recently refused to take any part in the matter. It called 
forth a letter of protest and repudiation from Lord Hali- 
fax, as president of the English Church Union, to Cardinal 
Monescillo, archbishop of Toledo ; and this in turn evoked 
a letter from Cardinal Vaughan, which was widely circulated 
in Spain. Since then the Spanish Beformed Church has 
gone quietly on its way, and the choice of Bishop Cabrera 
has on the whole justified itself. At the present day there 
are between $000 and 4000 members, and some 11 clergy 
in all, six nf whom were ordained in the Boman communion. 

The consecration of Bishop Cabrera certainly produced a 
somewhat anomalous state of things, and the action, or 
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inaction, of the Irish bishops laid them open to very just 
criticism from many who were not unfnendly to such 
movements (see, e.^., Bishop John Wordsworth, Ministry 
cf GrctcCf pp. 176-177, London, 1901). Lord Plunket 
did not intend to bind either the Irish Church or the 
Churches of the Anglican communion, nor can he be said 
to have done so; but his individualist action inevitably 
created confusion and called forth much well-grounded 
opposition. Objection was made to the act as contrary to 
Church order, and as unjustifiable in view of the nature of 
the Spanish ^formed Church itself. As regards the latter, 
it is true that the Prayer-Book of the body (first made in 
1881 and published in a revised form in 1889) cannot 
really justify the claim made on its behalf as a revised Moz- 
arabic rite ” : it contains indeed many lieautiful prayers from 
the Mozorabic and other offices, but it falls short of the 
English Prayer-Book, for example, in its doctrinal teach- 
ing, although it contains little that is o|ien to positive 
objection. Again, the statements that have been made as 
to the lax character of the body itself have not been made 
out. No doubt, it has been composed out of various 
Protestant elements which are only by degrees growing 
together, and like other bodies it has a loose fringe of 
irresponsible adherents ; but, however hasty the action of 
Lord Plunket and his fellow-bishops may have been, the 
Church has shown a capacity for quiet growth and steady 
development which may promise well for the future. 

iMsitanian ChwrcL — A similar movement began in 
Lisbon in 1867, owing to the work of a Sjjanish priest 
there, Seiior Mora ; and at first its success wjis even greater 
than the movement in Spain, in spite of the fact that 
Portuguese priests who left tlie Roman communion had 
either to leave Portugal or to become subjects of another 
Power. In 1875 the adherents of this movement threw 
in their lot with their Spanish brethren, and when Bishop 


Riley visited them in 1878 the Portuguese members 
organized themselves as the Lusitanian Church,” and the 
Rev. T. Godfrey Pope, D.D., the English chaplain at 
Lisbon, was sub^quently chosen by them as president of 
the Synod. A request made to the Irish bishojis in 1897 
for the consecration of Canon Pope as their bishop led to 
an examination of the Lusitanian Prayer-Book, winch was 
found to bo even more defective than that of the Spanish 
Reformed Church. Consequently no action was taken; 
and the death of Archbishop Plunket in 1897, and of 
Canon Pope in 1902, has rendered such action more im- 
probable in the near future. At tlio present time there 
appear to be 5 clergy and some 500 adherents. 

AuTHOiiiTiKs. — H. E. Noyks. Church Bcform in Spain and 
Portugal, London, 1897.— -F. D. How. 'Life of ArMuhop 
Plunket. London, 1900.— A. C. Bknson. Life of Archhukoj} 
Benson, vol. ii. London, 1899. — Offirios Divinos etc, en la Iglesia 
EspaiUla Reformada, Madrid, 1889 (Eng. translation, Dublin, 
1389 ; new od. 1894). — Divine Offices and otiter Formularies of the 
Reformed Episcopal Churches of Spain and Portugal. London, 
1882.— C%iire^ Quarterly Review, vol. xxxviii. p. 283, July 1894, 
art. “The Proposed Episcopate for Si>anish Protestants.'’ 

(w. E. Co.) 

Spanish Town. See Jamaic.a 

Spartan burg:, a city of South C!arolina, U.S.A., 
capital of Spartanburg county. It is in the north- 
! 'western i>art of the state, on the Charleston and 
I West Carolina, the Glenn Springs, and th(j Southern 
! railways, at an altitude of G80 feet. Tt is the seat ot 
I Woffard College, a Methodist Episcojml institution, oj^ned 
in 1851, which had in 1899 a faculty of 9, and was 
attended by 181 students. Population (1890), 5544; 
(1900), 11,395, of whom 83 were foreign-born and 4269 
negroes. 

Spectacular Drama. See Stage Mechanism. 
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T he rapid advance of spectroscopy during the last 
quarter of the 19th century was due in large measure 
to the improvement of instruments and photographic plates. 
The characteristic which more than any other distinguishes 
the 8|)ectroscopy of the present day from that of the earlier 
l>eriod is the high degree of precision in measurement 
which bos resulted from the improved means of research. 
The distribution of lines in the sijectra of many elements, 
so far from being governed by mere chance, is now known 
to be defined by simple formula), which, though purely 
empirical, are nevertheless profoundly significant. The 
wave-length of spectral lines, formerly supiwsod to be 
unchangeably fixed by nature, has been found to vary with 
the pressure of the gas in which they are X)roduced, and 
single lines have been separated into as many as nine com- 
ponents by the action of a magnetic field. The displace- 
ment of lines due to the relative motion of the observer 
and the luminous source has not only been artificially 
produced in the laboratory, but has rendered possible the 
measurement of the axial rotation of the sun and some of 
the planets, the demonstration of the meteoritic constitution 
of Saturn’s rings, and the determination of the velocity of 
stars in the line of sight. Through the use of improved 
instruments and methods, the science of sjiectroscopy 
has now attained results not inferior in precision to 
the most refined determinations of physics or astronomy. 
Indeed, an intimate relationship between these two subjects 
has grown out of their common use of the spectroscope, 
and is one of the significant advances of the period. In 
astronomy the spectroscope has become hardly less im- 
portant than the telescope, and every advance in the study 


of radiation is speedily applied to the solution of cosmical 
problems. In i>hy8ics, on the other hand, the necessary 
limitations of laboratory practice make an ap]X)al to stellar 
conditions more and more essential to progress. In many 
instances, of which the history of the liydrogen si)uctniiii 
affords a striking exanqde, the dei)endcnce of each subject 
upon the other is clearly manifest. As the union of the 
observatory and the physical laboratory Iwcomes more 
complete, the science of astrophysics incretises in scope 
and power. Tt will be advantageous to ojteii this brief 
account of recent advances with a consideration of certain 
questions relating to iiistrutiicnts. 

The efficiency of a sjxictroscojx) in general depends 
upon its resolving i)ower, or caiwa-city for seimrating lines 
which differ but little in wave-lerigtJi. Schuster (Eiwy. 
Brit, vol. xxil p. 374) has defined the purity, of a 
sj^ectrum by the formula 


where s is the slit-width, i/r the angular aiicrtiirc r)f the 
collimator lens, and r the theoretical resolving jiower of 
the spoctroscoiK), i.c., the resolving ix)wer ff)r an infinitely 
narrow slit and for monochromatic light. This formula is 
based on the assumption that two wide lines can just l)o 
separated when the angular distance between their adjoin- 
ing edges Is equal to the resolving i)Ower of the ajKjrturo 
employed in observing them. Wadsworth lias recently 
shown this assumption to be incorrect (P/w7. vol. 

xliiL, 1897, p. 317). The modified formula for purity 
(wide-slit and monochromatic radiations) becomes 
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Hence when the slit is widened, the purity of the spectrum, 
instead of diminishing, really increases, until 


The theoretical resolving power of the instrument is still 

realized whens^sa^A.; beyond tliis point the purity 

diminishes. Schuster {loc, cit) states that for the condi- 
tion of maximum illumination, whensi/r = X (monochro- 
matic source), only 50 per cent, of the theoretical resolv- 
ing power is realized. The new formula shows that this 
should be 75 per cent. In practice the source is never 
strictly monochromatic, and the formula for B, the limiting 
resolving power in any actual case, ^.s., with infinitely 
narrow slit and with lines of finite width, becomes 

■ • (») 

7 rAX+X 

where AX is the physical width of the line. 

For wide slits the expression for practical purity takes 
the form 

X 


This formula, which is not restricted to monochromatic 
radiations or infinitely narrow slits, is the one to be employed 
in actual work with the sjxjctroscoixs. When the factor 

T 

the presence of which distinguishes (4) from (2), is unity, 

P«p, or for monochromatic light the practical and theoreti- 
cal purity are equal In the article referred to, Wadsworth 
gives tables which show that w^hile for narrow lines and 
small resolving powers the ratio r/R is very nearly unity, 
this is far from true for wide lines and large resolving 
powers. In an extreme case the value of the ratio exceeds 
100 (when AX =1-00, r= 1,000,000, Il=:9600). 

The largest gratings hitherto ruled contain about one 
hundred thousand lines, and consequently the highest 
resolving power that can be obtained with 
higher orders than the fourth are 
SCOP 0 . ordinarily useful) hardly exceeds 400,000. 

It was formerly 8upix)8ed that interference would 
no longer be possible after a retardation of over 50,000 
wave - lengths, and , 


that consequently a I ' i 

resolving power of ! j 

100,000 would suflice | | 

for the resolution of j j 

the closest lines in ; ; 

the spectrum. As a | | 

matter of fact, how- o* jii 

OFer, Michelson has / L 

been able with his jjg ■ p ■■ ■ ■■■■■■. ■■ ■■ 

interferometer to / /; 

separate lines less / / ! 1. <■ ■■»——— ■■ 

than 0*01 tenth- / / j 

meter apart, which / /®| 

appear single with / / I 

the most powerful * The Echelon. 

gratings, while Perot 

and Fabry have observed interference with the green 
mercury line at a difference of path of 790,000 wave- 


lengths. The realization of great resolving powers by the 
use of very high orders of spectra has hitherto failed 
in the case of the grating, but Michelson accomplished 
this result in a novel and ingenious way through his 
invention of the echelon in 1898. This consists of a 
pile of plane - parallel glass plates, of precisely equal 
thickness, arran^ as shown in the diagram. If parallel 
rays pass through such a pile of plates in the direction 
of the arrow, the successive jjencils undergo retardations 
proportional to the number of plates travers^. The theory 
of the instrument is given by Michelson (Proc. Anier. Acad. 
ArU and Sci, vol xxxv. p. Ill, 1899) as follows : — 

Let a&sf, the width of each pencil of rays \ bds:t, the thick- 
ness of each plate ; $, the an^o of diffraction ; m, the number of 
waves of lenj^h X corre^ndmg to the difference of path in each 
plate. The common difierence of path is 
9iiXr=;ttf-ae 

ssfit-tcoB 9+S8in 0, 
or, since 0 is always very small, 

m\^{fi^l)t + 80 (5) 

To find the dispersion and the an^lar separation of the s^x^iitra, 
differentiate (.5) with respect to X and m. 


Substituting in (6) the approximate value of 7 W-(/u-l)^, we 
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which mea.suros the dispersion of the echelon. 

From this we can easily obtain an expression for the resolving 

l)ower. Let = ^ limit. The maximum resolving power is 

assumed not to exceed that of the observing telescope, whose effective 
aperture is evidently ws, where n is the number of elements in tlie 
echelon. We may therefore substitute \/7i8 for whence we obtain 

For the angular se|)aration of the spectra, substituting d?n= unity 
in (7), we have 


Tlie coxTes 2 )onding value of ^=E is found by substituting this 
X 


value of (10 in (8), whence 




As the distance between the spectra is thus only n times as great 
us tlie limit of resolution, the use of the echelou is restricted to the 
I study of narrow lines. With plates 7 mm. tliick it is impossible 
to examine linos whose width is greater than oiie-fourteeiith of the 
distance between the D lines. Moreover, as the n*aolnng power, 

is proportional to nt, and as experience has shown that 

the number of plates is limited to from 20 to 85, on account 
of the loss of light by successive refiections, it will lx< difficult 
to construct an echelon which combines very great resolving power 
with any considerable separation of the sjKJctra. However, by im- 
mersing the ec;]iolon in some fluid such as water, the distance between 
the spectra will he increased, and the resolving power diminislied 
in the same ratio. But the loss by reflection will be so much re- 
duced that more plates can bo employed to restore the resolving 
power to its foiwer value. The expression for the distribution of 
intensities in the successive spectra shows that iii general there are 
two RT>ectra visible, one of which can be made to disappear by 
slightly inclining the echelon. 

When in use, the echelon is mounted between a colli- 
mator and observing telescope of the ordinary form. A 
direct vision prism is usually interposed, for the purpose of 
cutting out all radiations except those under ol^ervation. 
The instrument has hitherto found its principal application 
in Michelson’s important studies of the Zeeman effect 
{Astrophys, Joum. vol. viii. pi 37, 1898). Michelson has 
also constructed several reflecting echelons, but their 
a(^ustment is so troublesome that high resolving powers 
have not yet been obtained with their aid. 
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A most valuable adjunct to tho B|)ectroscopc, which 
affords the best known means of measuring absolute wave- 
lengths, is the interferential refractometer or 
omwtoni** interferometer. Four forms of this instrument 
are in use at the present time, those of Michelson, 
Perot and Fabry, Hamy, and Lummer (for a description 
of Lummer^s interference spectroscope, see Arch, Neerlan- 
daises des Sciences, 1901). The first of these has already 
been described and illustrated in the article Light 
(voL XXX.). When sodium light is observed with this 
instrument, it is found tliat the clearness or visibility 
of the interference fringes varies with the difference of 
path. This is duo to the presence of two sets of fringes, 
which give maximum visibility when exactly supeqiosed, 
and minimum visibility when the bright fringes of one set 
fall upon the dark intervals of the other. It is only 
necessary to know tho difference of path corresj)onding to 
these maxima and minima in order to calculate tho differ- 
ence in wave-length of the two components of the sodium 
line. The complete theory of the interferometer, and tho 
method of reducing observations of visibility in tho case 
of complex radiations, arc given by Michelson in his 
memoir: Determination Experimentale de la Valear du 
Metre en Longue^irs d'Ondes Lutnineuses, Paris, 1894, or 
Phil, Mag. (5), xiii. p. 236, 1882. Michelson lias deter- 
mined the absolute wave-lengths of the red, green, and 
blue cadmium lines by counting the numlwr of fringes 
(twice the number of wave-lengths) corresponding to the 
length of the standard metre at the Bureau International 
des Poids et Mesures. The uncertainty of liis value of 
the wave-length in terms of tenth-inetrcs is probably only 
a few units in tho thousandths ])lace, and liis results are 
thus more accurate than tho best determinations of absolute 
wave-length made with gratings. 

The interference sijectroscopo of Perot and Fabry is 
even simpler than Michelson’s interferometer. It consists 
of two half-silvered plane parallel mirrors, mounted with 
the silvered sides parallel to and facing each other. Tho 
distance l^twoen the mirrors can bo varied from zero to 
several centimetres by means of a micnjiueter screw. The 
effect of the thin silver fdms is to make the fringes ob- 
served by transmission much narrower and 8hari)er than 
those given by unsilvered plates. If two radiations are 
under examination, there will bo two distinct systems of 
fringes, one corresponding to each line. Starting from 
zero difference of path, the two systems of fringes, red and 
yellow, for example, gradually separate, until a yellow 
fringe falls about half-way between two red ones. They 
then come together again, until linally two consecutive 
red fringes embrace two yellow fringes. Such a coin- 
cidence is followed by sojmration, &c., tho phenomenon 
repeating itself indefinitely, although a limit is set by tho 
nature of the radiating source. Discordanv^es occur when 
a given fringe falls about half-way between consecutive 
fringes of the other system. (For tho method of deter- 
mining tho ratio of the wave-lengths of two radiations from 
observations of coincidences and discordances, see Perot 
and Fabry, Ann, Ghim, et Fhys, ser. 7, vol. xvi., 1899 ; 
see also tho additional methods described in the same 
journal, ser. 7, vol. xxv., 1902.) 

In Haray’s interference spectroscope, which is similar to 
EberPs {Wml, Ann, xxxii. p. 337, 1887), a half-silvered 
collimating lens of long focus is used with a heavily 
silvered plane mirror, and the fringes are observed by 
reflection. A useful adjunct, which iiermits radiations 
differing but slightly in wave-length to ho observed sepa- 
rately, is Hamy^s wave-seimrator {Coniptes Rendns, vol. 
exxv. p. 1092, and cxxviii. p. 1380). The wave-lengths 
of a number of standard lines in the spectrum, referred 
to Michelson’s absolute values for the cadmium lines. 
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have been measured by Perot and Fabry with great 
accuracy. 

Tho principal linos in the infra-red prismatic s[>ectra of 
• the alkali metals were mapixjd with a bolometer by Snow 
in 1892 {Phys, Rev, vol. i. pp. 28, 221). More 
acujurato wavo-length determinations in the infra- 
red spectra of lithium, sodium, strontium, calcium, ehments. 
silver, and thallium have since been obtained 
by Lewis {Astrophys, Joum, vol. ii. pp. 1, 106) with 
a radiomicrometer and concave grating si)ectroscope. 
Bolometric investigations of the infra-red spectra of flames, 
of absorption spectra, <fec., have also been made by 
Rubens, Paschen, Julius, 11. von Helmholtz, Nichols, and 
others. The radiometer, in tho hjrm used by Nichols 
for the exploration of the remote infra-red, jx)ssesses 
many advantages over most other heat-measuring instr\i- 
ments, and is certain to find many ai)plications in sjxictro- 
scopy. Tho long-standing lack of accurate wavo-length 
determinations of lines in the visible and ultra-violet 
s|K}ctra of the elements has been in large degree over- 
come. Most of the elements whose spectra have iKien 
investigated by Kayser, Ruiige, and Paschen arc enunuT- 
ated in another section of this article. Howland and his 
assistants {Ibid, vols. i. to vii.) have measurtul the lines 
in photographs of the arc-Hi)ectra of boron, berylUuin, 
germanium, ]»latinum, osmium, rhodium, ruthenium, 
palladium, vanadium, zirconium, and lanthanum. Tlasscl- 
berg’s valuable tables of wave-lengths {Mem, de V Acad. imp. 
Sci. de St Petershonrg ; K. Svenska VetensJeaps-Akademiens 
Jfandlivgar) include the 8j)ectra of oxygen, chlojine, 
hydrogen (second spectrum), sulphur, carbon hydride, 
nitrogen peroxide, iodine (absorj)tion), bromine (absorp- 
tion), aluminium oxide, chromium, titanium, cobalt, nickel, 
vanadium, and manganese. Liveing and Dewar, Eder 
and Valenta, Exner and Ilaschek, Hartley and Adency, 
Trowbridge, Amos, Lockyer, Deslandres, I^ohse, and others 
have also published tables of wave-lengths, most of which 
may be found in Watts’s Index of Spectra. McCIean {Com- 
parative ^^hotof/raphic Spectra of the Sun and Metals, 
ser. L and ii., London, 1891) and Crew {Photographic 
Maps of Metallic Spectra, Evanston, III, 1895) have 
issued photographic reproductions of tho spark- and arc- 
spectra of various elements, and tho memoirs of Eder and 
Valenta and of Hartley contain many excellent illustra- 
tions from their photograihs. Kayser has published a 
valuable table of standard lines in tho arc-spectrum of 
iron {Ann, der Phys. (4), vol. iii., 1900). Graniont Las 
given special attention to the s|KH:tra of tho miners Is 
Many of those investigations extend far into the ultra- 
violet, but a limit is finally set by tJie absorption of even 
a few centimetres of air. Schumann {Sift. K. Akad. d. 
Wissens. in Wien, cii. Ablh. 2, 1893) has, however, 
succeeded in photographing the ultra-violet S 2 )ectra of 
hydrogen and various metals out to a point near A.1000, 
by tho use of a vacuum Hj)ectrograi)h and sensitive plates 
prepared by himself, without gelatine films. The principal 
recent determinations of absolute wave-length are those 
of Bell {Amer. Joum. Sci, vol. xxxiii., March 1887) and 
Thal^n {Nova Acta Reg, Soc. Sc. Ups, ser. iii., 1898), by 
tho grating method, and those of Michelson, by the inter- 
ference method. Rowland’s Table of Solar Sjtcctmm 
Wave-Lengths is based on Bell’s values. (For a discussion 
of methods of determining wave-lengths, see Perot and 
Fabry, foe. cit,, and Bell, Astrophys. Journ. vol. xv. p. 157, 
1902.) 

The most important advance in spectroscopy during 
the i)eriod under consideration is undoubtedly the dis- 
covery of orderly series of lines in the 8i)ectra of many of 
the elements. Prior to this period Balmcr’s formula for 
tho series of lines in the spectrum of hydrogen, and the 

s. vm.— 9» 
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known presence of numerous triplets in the spectra of zinc, 
calcium, and magnesium, constituted almost the whole 
sum of knowledge on the subject. The important 
Umewtita investigations of Kayser and Hunge {Ahhand, 
K. Prmm. Almd.d. Wis$., BerUn, 1887-93) 
wore entered upon in 1887. In order to secure wave- 
length determinations of accuracy sufficient for* their 
purpose, they found it necessary to remeasure the lines 
in the si)ectra of all the elements studied. As evidences 
of orderly arrangement presented themselves at the very 
outset, they endeavoured to find a formula which would 
fairly represent the lines in s|)ectral series. After some 
experimenting they selected the expression 

whore A, B, and C are constants, and n takes the succes- 
sive values 3, 4, 5, 6 ... . On comparing the wave- 
lengths of the lithium lines computed from this formula 
with their observed values, the agreement is found to 
be very satisfactory for most of them, but for n = 3 
the difference is 108 tenth-metres. Kayser and Bunge 
conclude that terms containing higher negative powers 
of n are needed to complete their formula, but on 
account of the uncertainty which already exists regarding 
the coefficient of they consider that it would Ije 
useless to introduce an additional term. 

In the sjiectra of all the elotncnts of Mondel^eff’s first 
two groups (excepting gold and barium) series of lines 
were found which are accurately rei^resented by the alxjve 
formula. From the i)ositions of these series the elements 
may be groui)ed as follows : — 

(A) Li, Na, K, Jib, Cs. 

(B) Cii, Ag, Au. 

(C) Mg, Ca, Sr. 

(J^) Zn, (M, Jig. 

(E) Al, In, Tl. 

The metals of group A a])j)arontly have three series — 
a pnnn^Kil series^ coiniK)sed of tlio strongest and most 
easily reversible lines, and two suhordin/iU sertdis, the 
first composed of strong, diffuse lines, the second (found 
for Rb and Cs by llamage, Proc. 7/o//. >S'oc., vol. Ixx. 
p. 303, 1902) made up of much fainter but shari^er 
lines. The lines are doublets, the fre<piency-differenco 
being constant in the subordinate series, but varying 
inversely as the fourth jK)Wcr of n in the principal 
series. In group B two subordinate series of doublets 
with constant fre(juency-difference were found for Cu 
and Ag, but not for Au. A vciy strong reversed doublet 
occurs in the ultra-violet spectrum of each element, which 
may possibly be a part of a principal scries. Tlie two 
subordinate series which constitute the sj)ectra of the 
elements of group C are made up of triplets. The 
frequency-difference between the first and second and 
the second and third lines in each triplet is constant 
for each element, as Hartley and Ames had i)reviou8ly 
found. Barium gives no series. The elements of group 
D also have two subordinate series of triplets, and are 
characterized by the presence in the ultra-violet of a 
very strong reversed line, discovered by Ames (FhU. 
Ma(/,y July 1890). This jxjculiarity is shared by Mg. 
The two subordinate scries in the spectra of the elements 
of group D are made up of doublets. The elements 
Sn and Pb in Mendel(ieft’’8 fourth column, and As, Sb, 
Bi in the fifth column, have related lines in their spectra, 
but no series similar to those in the above groitps. It 
would be difficult to overestimate the im|x>rtanco of 
this spectroscopic grouping of the elements, which agrees 
so closely with that based uix)n their chemical properties. 
As the atomic weight increases, tlie series for the elements 
in a given group move toward the red, but the end of 
the series advances steadily tow'ards the ultra-violet in 
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going from group A to group K The constant frequ^cy- 
difference of doublets or triplets for each element in a 
group is proportional to the square of the atomic weight. 
The impossibility of resolving some spectra into series 
is probably due to the high temperature required. In 
general, the higher the melting-point of a substance the 
smaller is the percentage of lines in its spectrum that 
can be attributed to series. 

The constant B in Kayser and Bunge’s formula varies 
but little for different elements, and differs only slightly 
from the corresponding constant used in Balmer’s formula 
for the hydrogen spectrum. Seven triplets of constant 
frequency-difference, discovered by Bunge and Paschen 
(Wied. Ami., 1897, p. 641) in the “compound line 
spectrum ” of oxygen, together with six triplets previously 
found by Piazzi Smyth, constitute two series ending at 
the same point in. the spectrum, thus corresponding with 
JCayser and Bunge’s subordinate series. Contemporane- 
ously with Kayser and Bunge’s investigation Bydberg 
{Kmgl. SvenslM VetensJc, JTamdlirufar^ 23, 1891) 

made a study of spectral series, whic^h led to numerous 
results of great importance. Rydberg’s formula for 
spectral series is 

X’' ~ A — B(m 4- /4)““ ; 

it differs from Kayser and Bunge’s in the fact that the 
same value of B is used for all the elements. This 
expression represents the lines in the second subordinate 
series of oxygen better than the formula used by Bunge 
and Paschen. Two triplets Ix^longing to the first princijial 
series, and two lines which i)erliaps represent a second 
princijial series in the spectrum of oxygen, were found 
by Bunge and l^ascheii through the application of 
Rydberg’s rule, independently discovered by Schuster : — 
Ths difference between the common limit of the nebnImiB 
(jiret mbordinate) and the sharp (secoyvd submdinaU) 
series and the limit of the corresponding princi^tal semes 
gives the wave-miml>er of the common first temi of the 
sharji and the j/rincipal series. The two sul)C)rdinato 
series which accoini)any the second j)rincii)al series are 
apjiarently composed of double lines. riulphur and 
selenium have sjiectra similar to that of oxygen, though 
in both the second j^air of subordinate seritjs is lacking. 
Helium has two principal and two subordinate scries, 
and before the similar scries of oxygon were discovered it 
was supi)osed to consist of two gases, called helium and 
parholium (Bunge and Paschen, Astrophys. Journ. vol. 
iii. p. 4). One princijial and two subordinate series of 
helium consist of doublets, many of which have been 
observed in the spectrum of the solar chromosphere and 
in certain of the white stars. Bydberg has established 
certain relationships among the lines of argon, but no 
definite arrangement of these lines in series has yet Jjeen 
accomplished. In 1897 a new series of lines was dis- 
covered by Pickering {Astrophys. Joum. vol. v. p. 92) 
in the sijectrum of the star ^ Puppis. This was soon 
found to be one of the subordinate series of hydrogen, 
produced under physical conditions not hitherto realized 
in the laboratory. The other subordinate series comprises 
the lines represented by Balmer’s law. Having these data 
Bydberg {Ibid. vol. vL p, 233) applied his rule and found 
tliat a strong line, the first member of the principal 
series, should fall at X4687*88, the remaining lines being 
l>eyond the range of possible (astronomical) observation in 
the extreme ultra-violet. By far the strongest bright line 
in the spectra of certain stars is at X4688, and there is 
a line at X4687 in the spectra of several nebulsD. 

In the great majority of the elements the series hitherto 
discovered comprise only a small percentage of the total 
number of lines. Rydberg {Ibid. voL vi. p. 239) has 
found in the spectrum of copjier a large number of triplets 
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of constant froquency-dilSerence, which he was unable to 
arrange in series. Triplets had previously been recognized 
only in the spectra of biatomic elements. The strongest 
evidence may bo adduced to show that the selection of 
lines to form series has not been the result of chance. 
Infra-rod lines predicted by Kayser and Ilunge were found 
by Snow with the bolometer. Humphrey's studies of the 
effect of pressure on wave-length show that lines belonging 
to different series are shifted by different amounts. 
Finally, Preston {PhiL 1899, p. 1(55) found that 

corresponding lines of the same scries in the siKJctra 
of magnesium, cadmium, arid zinc behave similarly in a 
magnetic field, and Runge and Paschen {At^trophyfi. Journ. 
voL XV. p. 333, 1902) have obtained similar results with 
these and other metals. 

“Banded” sjiectra, in contradistinction to most line 
spectra, offer evidence to even the most casual observer of 
the existence of a law governing the arrangement of the 
lines in the bands. In 1883 Alexander Herschel {Micro- 
Tmtrical MeamreR of GaseouR Spectra^ C. Piazzi Smyth, 
Edinburgh, 1884) noticed that the lines in Piazzi Smyth’s 
map of the green band of carbon monoxide form an ap- 
proximate arithmetical progression. Deslandrcs {Cimiptes 
PenduR, 1886) subsequently found a similar relation in the 
nitrogen band X3914*6 and in other bands. Kayser and 
Runge obtained an expression that represents the distri- 
bution of lines in one of the cyanogen bands, but they 
finally concluded that no simple and accurate formula can 
be deduced from observation. Thiele (Astrophys. Jouni. 
vol. vi. p. 65), whose general formula for all si)ectral series 
is of the form X -f c)^], has resolved into scries the 
complex green band in the 8|)cctrum of carbon monoxide. 
The expression necessary for this purpose is a cumliersome 
one, however, and is hardly adapted for general use. 

Several attempts have been made to treat the question 
of siiectral series from a purely theoretical stand[)oint. 
Julius (A". Akad, van Wetcnsc/vappen, AmRierdam^ 1888) 
has sought for lines w'itli frequencies (Mpial to the sum 
or difference of the frequencies of other lines, thus corre- 
sponding to the combinational tones of acoustics, and 
discovered more coincidences than would be j)robable on 
the assumption of a chance distribution of lines. But 
Ames {PhiL Mag,^ July 1890) was unable to find com- 
binational lines corresponding to some very strong lines 
in the si3ectrum of calcium. 8toney {TraiiR, Roy, Soc, 
Dub,^ 1891) has sought to explain multiple lines on 
<lynami(!al grounds. Ho considers the motion of a j)oint 
in an orbit described under the action of one or more 
dominant forces, and subjected to jierturbations wliich 
gradually change the position and form of the orbit. 
The dominatit orbit, however complex, can be resol vtjd 
into a number of elliptic orbits, the “jjartials,” c-ach of 
which would represent a single line in the siiectriira if 
the moving point actually followed the dominant orbit. 
But in the intervals Iwtwecn successive encounters of 
the molecule the motion is constantly under the influence 
of disturbing forces, the effects of which may be predicted 
from the well-known perturbations in the solar system. 
Double lines would result from apsidal motion, triple 
lines from precessional motion, winged lines from jjeriodic 
changes in the inclination of the ellipse, pairs of equal 
lines from {)eriodic changes in the ellipticity, diffuse lines 
from periodic oscillation in any of the }3erturbation8 
(nutation). Stoney then goes on to show that the con- 
clusions drawn from this dynamical investigation may 
also be considered valid under the electromagnetic theory 
of light. This theory receives support from Preston’s 
observations of the Zeeman effect {Phil, Mag, voL xlviL, 
1899, p. 176). Kovesligethy’s discussion of the theory of 
continuous and line spectr^ in the course of which he 
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derives a formula for sjiectral series similar to Balmer’s, 
may \>e found in his GrundzUge einer thcon'etuchen *S);cr- 
tralanodyRe (Halle, 1890). This theory leads to tho 
important law that the wave-length of the ]x>int of 
maximum energy in the spectrum of a black body is 
to a very close approximati<m inversely proportional to 
the absolute temixirature, now established on a firm 
exi)erimcntal basis through the investigations of Paschen 
{ARtrophys. Jomm, vol. ii. p. 202) and others. (See also 
tho extensive theoretical investigations of Wien, Planck, 
and others.) 

One of tho most promising means of ascertaining the 
structure of tho molecule, ami of su]>plying data requisite 
for tho interpretation of stellar and nebular Bitectol 
s|)ectra, is the investigation of the sjiectra of pbyulcml 
substances subjected to widely different physical condh 
conditions. A brief reference may be made to 
some of tho more important phenomena that have been 
observed in this extensive field. Rcniarkabh? effects have 
l>een observed in vacuum tulws under different con- 
ditions of tho electrical discharge. Tn his iiYq>ortant 
studios of electrolysis in gases J. J. ThomstYii {Pr(tc. Roy. 
aSV)^., 1895, p. 244) found that at tho ]K)sitive electrode 
of a hydrogen tul>e the red line (//a) was brighter 
than the green lino {lTp\ while at tlie negative electrode 
the relative intensities of the lines were reversed. (.)n 
reversing the coil the effect w’as reverst^d gradually. 
Thomson considers the difference in tho sj>ectra to bt? due 
in j)art to the j)rej:)onderance of iwsitively and negativtdy 
charged atoms at the oi>i>osito electrodes. Eder and 
Valenta have found that argon gives thre<^ distinct s^K^ctra 
under different electrical conditions. In ]»assing from the 
“blue” to tlie “white” 8|)ectrum some of the lines 
undergo displacements toward tho red of from one-half 
to one tenth-metre, which arc not (sonsidered t(» be due 
to unsymmetrical bromhming. Tlie details of this and 
many other imjxirtant investigations may be found in 
Eder and Valent a’s ]>a])or8 in the IknkRclmflen of the 
Vienna Academy of Sciences. From their studies of the 
multiple si>ectra of argon and other gases, Trowbridge and 
Richards {Amsr. Journ, AVt., 1897, pp. 15 and 117) con- 
clude that, in general, the os(;illatory discdiargo produces 

1 lino spectra, while tlie dead-beat discliargo gives fluted 
spectra. Schuster and JIemsale(*h (77/ /7. 7'ranR., 1899, 
p. 189) have pointed out tliat the introduction of stdf- 
induction into the secondary circuit of an induction coil 
eliminates the air lines from the sjiark tlisrliargo in air. 
Hemsalecli {Journ, de PhyR., Dee. 1889) attributes the 
effect to a lowering of the temjKYrature in the oscillatory 
discharge. Tho same antliors find in certain cases that 
’different lines of the same element may be due to different 
particles, which move with different velocities in tluj 
electric spark. Two lines of equal iii tensity arc not neces- 
sarily duo to vibrations of ticpial intensity, as an intense 
vibration of brief duration may affect the (^yc or plate 
no more than a weak vibration wdiich jKjrsists longer. For 
a full account of Hemsalech’s recent work, see his Jtech^rcheA 
expirimenUileR mr les SpectreR d’Etincdles, J’aris, 1901. 

Lockyer {Pror. Roy. Voc., 1897, p. 411) has made 
numerous investigations of “enhanced” lines, i.c.^ lines 
whoso intensity increases in passing from the arc to the 
8|jark. Crew {AstrophyR, Journ. vol. xii. p. 1G7) has 
observed that those lines in the arc which arc cither 
enhanced or diminished when the arc is surrounded with 
hydrogen, in all cases occur in the spark s[)cctnirn. Lines 
belonging to series are not affected at all. Lewis {Ibid. 
vol X. p. 137) finds that minute tracics of imimrities may 
effect great changes in the sjjectra of gases, even thougli 
they be chemically inactive. Reduction of the temjiera- 
ture of hydrogen gas to —200* C. has been showm by 
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Schemer vol. vii. p. 231) to have no effect on 

its spectrum. In the spark spwtrum of liquid oxygen 
Liveing and Dewar {PkU, Aug. 1894) observed 

a line at X5572; this may perhaps coincide with the 
aurora line (A5571*6) which must be produced under 
somewhat similar conditions of temperature and pressure. 
An investigation which may have a bearing on solar 
phenomena is that of Wiedemann and Schmidt (Astrophya. 
t/oara. vol. iii. p. 207), who have found that when sodium 
and ivotassium vapours are exposed to concentrated sun- 
light they fluoresce brightly, sodium witli a green, potas- 
sium with a red colour. The sodium s]jectrum contains 
continuous and fluted bands, also the yellow sodium line. 
The recent work of Julius {Ibid, voL xii. p. 186, VoL xv. 
p. 28) and Wood {Ibid, vol. xiii. p. 63 ; Phil, Mag, ser. 
vi. vol. iii. p. 128) on the anomalous dispersion of sodium 
and other vapours may perhaps aid in explaining certain 
jKKMiliarities in the sijoctrum of the chromosphere. 

While measuring Rowland’s concave grating photographs 
of the solar spectrum, Jewell noticed that the arc lines of 
the com[)arison s}iectrum in many cases did not 
PreMBurt> exactly coincide with the corresponding Fraun- 
hofer lines. This led to the investigations of 
Humphreys and Mohler {A atrophy a, Journ, vol. vi. 
p. 1 69), on the sjjectrum of an enclosed arc under pressures 
varying from one to fifteen atmospheres. From metwjure- 
ments of the sjiectra of fifty-three elements it was found 
that all isolated lines are shifted by pressure towards the 
rod end of the s]»ectrum. The amount of the shift is 
directly proportional to the increase of pressure ; it defiends 
upon the total jirossiire, not iifion the partial jireasure 
of the vafKiur or gas producing the lincjs, and it is ajqjar- 
ently indcfx*ndent of temperature. Lines in bands (of 
cyanogen atid aluminium oxide) are not apfireciably shifted, 
l^^or a given element the shifts of similar lines are jiropor- 
tional to their wave-lengths. Lines belonging to different 
series arc shifted by diflerent amomits, the ratios of the 
reduced shifts for the princifial, first subordinate, and 
second subordinate series l^eing approximately as 1:2:4 
respectively. For the same element lines of similar char- 
ac.ter are shifted equally. For different elements the 
shifts of similar lines are onlinarily in the inverse ratio 
of the absolute temfKjrature of the melting-points, and 
also are to each other a.s the jiroducts of the coefficients 
of linear expansion and the cube roots of the atomic 
volumes of the resjxsctive elements. The shifts of similar 
lines of elements belonging to the same half of a Mcn- 
del4eff group are profx^rtional to the cube roots of their 
respective atomic weights. The shifts are greatest for 
substances whose coeflicients of linear expansion are 
greatest. For similar linos of different elements the sliift 
is a jjeriodic function of atomic weight. 

In Lommers theory of absorption the following theorem 
appears : “ An increase in the density or the pressure 
of a radiating gas causes a broadening of tlie bright lines 
in its si)ectrum, and at the same time displaces them 
toward the red.” After a discussion of this theory Wil- 
sing {Ibid, vol. vii. p. 317) concludes that it agrees with 
ol)sorvation in so far as it requires a displacement toward 
the red to result from increased damping. At the same 
time, however, observation shows no such great increase 
in the width of the lines as the theory demands. Taking 
into account Bessel’s extension of the theory of damped 
vibrations, Wilsing is able to show that Humphrey’s and 
Mohler’s observations can be fully explained as resulting 
from a damping of the vibrations, if the quantity which 
expresses the <kmping may be regarded as a function 
of the pressure w^hich is constant for a given series of 
vibrations of the same gas, but which varies for different 
series and different gases. 
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From measurements of the displacements of lines in the 
solar spectrum, Jewell, Humphreys, and Mohler {AHrophya, 
J<mm, vol. iii p. 138) have found the pressure in the Sun’s 
reversing layer to vary from two to seven atmospheres, the 
observed pressure depending upon the height of ^e absorb- 
ing vapour above the photosphere. Thus the lines in the 
s^tra of stars of the solar type may have an average 
displacement of about 0*02 tenth-metres, which at A4000 
corresponds to a velocity of 1*5 kilometres per second in 
the line of sight As this is not far from the limiting 
accuracy attained in the best line of sight work, it is 
probable that pressure displacements can at present have 
no important effect in velocity determinations, at least in 
the case of stars whose atmospheric pressure is not much 
greater than that of the Sun. 

The spectrum of the spark between iron ix>le8 in water 
and other liquids has recently been investigated by Halo 
{Ibid, vol. XV. p. 132, 1902). By varying the length of 
spark, capacity of the condenser, 4kc., or by replacing the 
water by a salt solution, he found that the spectrum can 
bo changed by successive steps from a bright-line spectrum 
to one consisting almost wholly of dark lines. Wilsing, 
who was the first to make a serious study of the spectrum 
of the spark in water, has pointed out {PAd, vol. x. p. 113) 
that the composite dark and bright lines thus obtained 
resemble the lines which are characteristic of the spectra of 
tomx)orary stars. In the spectrum of hydrogen, obtained 
by passing a spark between carbon poles moistened with 
water, Wilsing {Ibid, vol. x. p. 269) finds the line to be 
displaced about 1 *1 tenth-metres toward tlie red and greatly 
widened. Molilor’s {Ibid, vol. x. p. 202) observed displace- 
ments of the cadmium lines jjroducod by a spark discharge 
at atmospheric pressure vary from 0*026 to 0*088 tenth- 
metros, increasing with the capacity in the circuit. Tho 
cori’osponding pressures produced by the discharge itself 
range from 3^ to 11 atmospheres. The mucli higher 
pressures deduced by Haschek and Macho {Ibid, vol. xii. 
p, 60) are ascribed by them to the different electrical 
conditions under which their spark was produced. The 
great displacements of certain lines of argon and suliihur, 
observed by Eder and Valcnta {loc, cit,) in vacuum tubes 
at pressures of about 20 mm., and the displacements 
observed by Ebert in flames, arc probably not to bo 
attributed to the direct effect of pressure. Ebert considers 
his results as due to unsymmetrical widening toward the 
red. For a discussion of the effect of a magnetic field 
in breaking up sixsctral lines into several components 
(Zeeman effect) see Magneto-Optics. 

Lockyer maintains that at stellar temperatures the 
elements no longer exist as we know them on the Earth, 
but are broken up into finer forms of matter. 

Much of the evidence adduced by him in favour 
of this view has proved to be untrustworthy, but 
several recent investigations point to the possibility that 
tho chemical atom consists of many parts, which may not 
always be associated in the same way. Some of the 
principal arguments 'which favour this view may be sum- 
marized as follows : — 

1. There is reason to suppose that under certain con- 
ditions the different particles whose vibrations produce 
the different series of lines in the spectrum of a single 
element may exist independently of one another. For 
example, tho series of hydrogen lines in the star £ Puppia 
has not yet been produced in the laboratory. The H and 
K lines of calcium are observed at the highest elevations 
reached by solar prominences, where their only associates 
are the lines of the very light gases helium and hydrogen. 
Huggins has shown that if the density of calcium vapour 
is low, Uie H and K lines may appear without the blue 
line at X4226;9, but in the Bunsen flame, where tho blue 
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line is strong, the H and K lines cannot be produced, no 
matter how dense the vapour. 

2. The velocity of metallic vapours, projected from the 
poles in the electric spark (Schuster), and occasionally 
that of iron in solar phenomena, is not the same for all 
lines of the spectrum. 

3. The relationship between different elements sug- 
gested by tho periodic law is emphasized by the law of 
spectral series. Lines in tho same series are equally dis- 
placed by pressure, but, as stated above, lines in different 
series are differently displaced. By a given pressure the 
calcium line at A,4226*9 is displaced twice as much as 
H and K. 

4. For corresponding lines in tho second subordinate 
series of cadmium and magnesium, zinc and mercury, cisc., 
observed simultaneously in a magnetic field, the distances 
of corresponding components on tho scale of vibration- 
frequency are the same. From this, Preston {Nature^ vol. 
lx. p. 165) and Bunge and Paschen {Astrophys, Joum, vol. 
XV. p. 336, 1902) think it possible that atoms of related 
elements are composed of the same kind of ions, and that 
the properties of these elements are determined by the 
arrangement of the ions in tho atom. 

5. Thomson’s work on gaseous discharges at low pres- 
sure has led him to conclude that the negative electrifica- 
tion is carried by “corjmscles” which are the same for 
different elements, and the mass of which is about one 
one-thousandth of that of the hydrogen atom. In his opinion 
tho simplest way of accounting for the facts is based on 
the view that tho atoms of the chemical elements are 
different aggregations of the same kind of imrticles {FhiL 
May, vol. xliv. p. 311, 1897). 

Although this array of evidence seems to make out a 
fairly strong case in favour of some form of dissociation, 
it would be wise to defer a final conclusion until further 
investigations have been made. Crow has studied the 
spectrum of a spark-discharge through vapours intensely 
heated by an electric arc, and in these circumstances 
he finds the H and K lines of calcium to be very 
faint, while the line at A4226’9 is greatly enhanced 
{Astrophys, Journ,, September 1902). Again, Schuster 
has pointed out that as tho density of any substance 
cannot he increased by pressure much beyond its density 
when in a liquid state, and as the density of liquid 
hydrogen is only about one-fifteenth of the average density 
of the Sun, the interior of the Sun cannot be composed 
of hydrogen or of any constituent of hydrogen. So far 
as its density goes, the interior of tho Sun might well l^e 
composed of the elements as we know them on the Earth 
(“The Evolution of Solar Stars,” Proc, R, Phil, Soc, 
Glasgow, 1901-02). 

The infra-red solar spectrum has l^oen mapped by Abney 
to A27,000, by Becquerel, by Lommol to A9500, and by 
Langley to A53,386 {Pull, Smithsaniati Astro- 
Observ, vol. i.). Higgs’s photographic map 
of the solar spectrum {The Photoijraphi^. Nor- 
mal Solar Spectrum, Liverpool, 1896) extends from A2988 
in tho ultra-violet to A8346 in the infra-red. Abney ustid 
a sjjocial emulsion of silver bromide and collodion, while 
Boccpierel and Lommel employed phosphorescent screens. 
Lommors map is from a photograph made by placing 
a sensitive plate in contact with a phosphorescent screen 
after the latter had been exposed to the spectrum. 
Langley’s map, which contains 740 lines between A7601 
and A53,386, is now the chief source of our knowledge 
of this re^on. It was made from “holographs,” obtained 
by causing the spectrum to move at a uniform rate 
across a fixed bolometer, the spot of light reflected 
from the galvanometer mirror being simultaneously 
photographed upon a moving plate. Rowland’s great 


Plwiographie Map of the Normal Solar Sjiecfrum (Balti- 
more, 1888), made with a powerful concave grating sixsctro- 
scope, and extending from A3000 to A6950, and his Table 
of Solar Spectrum Wave-Lengths (Chicago, 1898), wluch 
contains accurate measures of some twenty thousand lines, 
have l>een accepted by common consent as standards of 
reference. Muller and Kciiqff’fl map, drawn from an excel- 
lent series of wave-length determinations, is not commonly 
used, as it does not ]X)ssess the advantages of a jihotograph. 
The accuracy of Rowland’s determinations of relative 
wave-length is duo to his employment of the method of 
coincidences. This method depends upon an exceptional 
quality of the concave grating, which iHjrmits two over- 
lapping spectra of different orders to be photogra])hod side 
by side on the same plate without change of focus. Then 
if the absolute wave-length of a line in one of the specii-a 
is known, the w'ave-length of a coincident lino in the 
other s])ectrum follows at once from the relation 


where is a known wave-length of order n^, Michelson’s 
determinations of absolute wave-hiiigth indicate that tho 
system on which Howland’s Table is based could \ye 
improved, and many of tlie wave-lengths also require 
correction because the shifts duo to pressure in the solar 
atmosphere were neglected. But these corrections would 
bo slight, and the table is so much su[>erior to any other 
that it is likely to remain the standard for some years 
to come. 

Ma])s of the telluric lines, due to the absorption of 
the Jiarth’s atmos]>her(‘, have been jaiblished by Cornu, 
Thollon, Becker, XIcCloan, Muller, and Spde. Thollon’s 
map {Ann, de VObserv, dc Nice, 1890), unfinished on 
account of his death, but completed by Sp6o {Region, b,f, 
da Sitectre Solaire, Bruxelles, 1 899), was drawm from visual 
observations, with a large fl])e(;troscopc containing carbon 
dir»uli>hide prisms. Unfortunately it is not ]>rovided with 
the stiaie of 'wave-lengths indispensable for convenient 
use. Becker’s and Midler’s maps {Trmis, Roy, Soc, Ed, 
vol. xxxvi. part 1 ; Potsilam Publicatloaev, vol. viii.) are 
also drawn from visual observations, but McClean’s 
{Comparative Spectra of the High and Low Sun, London, 
1890) is photographic. Many of the majw of tho .solar 
s])ectrum extend far into the ultra-violet, but a limit is 
finally set by the general absor[ilion of the Earth’s atmo- 
sphere. Cornu’s dotorfiii nation of this limiting wave- 
length, made from jhotographs of the solar spectrum taken 
by Sunony at an altitude of .3700 m., is X2922 {Compton 
Rendus, 1890). Beyond this point the ultra-violet rays 
seem to Ikj completely al)sorbod by the upi)er regions of 
the atmosphere. At the elevation of London Huggins 
found the photograjhic si»ectrum of Vega to terminal e at 
X2970. 

Sjxisctroscojjes intended for use in connexion with a 
tolesco]»e for observing the s|K>ctra of solar phenomena 
usually consist of a collimator and observing 
telescojKJ, fixed at an angle of about 2 o'*, with 
a plane Rowland grating mounted at the point 
of intersection of their optical axes. Different 
orders of 8|H3ctra are brought into the field by rotating the 
grating. In order to get the Injst results, the 8j)cctroscop<^ 
should Ixi used with a telescoiie giving tlu* largest possibhi 
image of the Sun, since the sjjectra of the gases and 
vapours lying at the base of the chromos)>hcrc, and the 
minute details in the structure of prominences, can be 
observed only when a largo solar image is employed. 
With tho 40-inch Yerkes telcscoiKi, which gives a 17*6 cm. 
image of the Sun, it is pcjssible to observe on any good 
day the bright bands due to a layer of carbon vapour only 
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about one second of arc (0*09 mm.) in thickness at the 
base of the chromosphere (Hale, ABtrophy%. Joimu vol x 
p. 287). 

For observations of a total solar eclipse the objective 
prism, objective grating, or direct concave grating spectro- 
scope may l)e used with advantage. In all of these 
instruments the collimator and image-forming lens are 
disijensed with, the parallel rays from the chromosphere 
or corona being permitted to fall directly upon the prism 
or grating. In the two former instruments the object- 
ive, before which the prisux, or grating stands, forms 
up)!! the photographic plate a series of monochromatic 
images of the chromosphere or corona corresponding to 
the lines in their spectra. The concave grating accom- 
plishes the same result without the aid of an objective, 
and is thus of special service in the ultra-violet spectrum. 
Sucli photographs have the advantage over those made 
with slit sjj^HJctroscopes of showing not only the sitectrum, 
but also the distribution of the elements at various eleva- 
tions above the photosphere. (For the results of solar 
spectroscopic observations see Sun and Eclipse.) 

The principle of the spectroheliograph, an instrument 
devised by Hale for photographing the Sun in mono- 
chromatic light, is described under Sun. In the 
‘'‘P^titroheliograph first used at the Kenwood 
Observatory in 1892, the only moving parts 
were the first and second slits, w'hich were mounted at 
the ends of the collimator and observing telesco|)c of 
a large grating s 2 »ectrosco|H) attached to a 12-inch equa- 
torial telescope. Photographs of prominences made with 
such an instrument are hardly surijassed in delicacy of 
detail by the l>est results obtained during total eclipses. 
In anotlior form of the instrument a spoctroscoixj with two 
slits is moved as a wdiolo, the solar image and plate being 
stationary (see Astroiu avd Aatrophy^, vol. xii. p. 241). A 
simple modification of the instrument permits photographs 
to be made simultaneously in any two lines of the s^^ctrum. 
Thus, if and K are used, the distribution of hydrogen 
gas and calcium vapour in a prominence can l^e learned 
from a comparison of the resulting photogra]i}is. 

Various other forms of spectrohcliogi’aphs have boon 
devised by Hale (Aatritphytt, Joarn, vol. x. p. 287), 
Deslandres, who obtained good results with a sjxjctro- 
heliograph in 1893 {IJ Astronomie, June 1894), Wadsworth 
{Astrophys. Joum. vol. i. ]». 244), and Evershed. 
Michelson {Ibid. vol. i. p. 1) has shown theoretically that 
the efficiency of a 8j)ectroheliograph increases with the 
dispersion uj) to a certain point, beyond which it is not 
desirable to go. 

For the study of stellar spectra two principal types of 
8pectrosco|ws are used at the present time — the objective 
prism and the slit spectrograph. The former, 
Steiiar employed by Fraunliofer and Secchi for visual 
MopML* observations and adapted for photographic work 
by Pickering, consists of a large prism mounted 
in front of the object-glass of an equatorial telescoi)e, with 
its refracting edge }>aral]el to the diurnal motion. On a 
photographic jJate at the focal plane of the telescope the 
light from each star in the field is drawn out into a 
sjioctrum. In order to give the spectra width the rate of 
the ^ driving clock is retarded, so as to cause the images to 
drift slowly in a direction parallel to the lines. The 
principal advantages of the objective prism are the bright- 
ness of the s^jectrum (no slit being required) and the 
large number of stellar sjiectra that can be photographed 
simultaneously. Unfortunately, however, no satisfactory 
method of supplying a comparison s{)ectrum has been 
devised, and consequently the objective prism can bo 
employed for radial velocity determinations only in the 
* case of the few binary stars whose lines are periodically 
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double. Its systematic use at Harvard College Obser- 
vatory has resulted in the discovery of a large number 
of stars having remarkable spectra (see AwnalSi Harvard 
College Observatory). The slit spectrograph generally 
consists of a spectroscope containing from one to four 
prisms, provided with arrangements for photographing 
spectra, and attached to an equatorial telescope. It is 
used for researches on the spectra of individual stars, 
and for the measurement of their motions toward or 
away from the Earth. At present photographic methods 
are almost invariably employed for the study of stellar 
spectra. 

According to Doppler’s principle, the lines in the 
sj)ectrum of a luminous source will be displaced toward 
the red if the distance between the source and the observer 
is increasing, toward the violet if the distance is decreas- 
ing. Although the principle has not yet received ex- 
haustive theoretical treatment, its validity may be con- 
sidered to be firmly established by the results of such 
investigations as those of DuneSr on the rotation period of 
the Sun, of Keeler on the rotation period of Saturn’s rings, 
and of Vogel on the motion of Algol (see Astronomy). 
In addition we now have the direct experimental proof of 
BiSlofJolsky {Aatrophys. Jmm.^ December 1900), A^ho lias 
observed the displacement of lines produced by a system 
of mirrors moving at high velocity. Keeler’s proof {Hid. 
vol. i. p. 41G) that the rings of Saturn are composed of 
discrete particles is a beautiful application of l)op]>lcr's 
}»rincii)le. In a ])hotograph of the siJCctrum of Saturn, 
taken witli the slit placed parallel to the equator, the 
linos, though straight, are slightly inclined to their normal 
pisition, on account of the displacement due to the velocity 
of axial rotation, which increases uniformly from the centre 
to the edge of the disc. If the rings were solid, forming 
a continuous mass with the ball of the planet, the lines on 
the rings would be direct extensions of those due to the 
disc. But Keeler found from a study of his photographs 
that the lines in the spectrum of the rings arc not only 
displaced as a whole, but inclined in the oi)i) 08 ite direction. 
In other words, it ap]3eared that the velocity of rotation 
of the inner edge of the ring is greater than that of the 
outer edge, a result evidently incompatible with the exist- 

1 ence of a solid ring, but in j)erfect harmony with Maxwell’s 
mathematical proof that the rings consist of separate 
j)articles. Measurements of the inclination of spectral 
lines have also been cmjdoyed in determinations of the 
rotation jKjriods of oth(;r jJanets. 

Huggins was the first to ajiply Doppler’s princijde to 
the measurement of stellar motions in the line of sight. 
But through the inadequacy of the instruments then 
available, his experiments in 1868 and those of Vogel in 
1871 were liardly conclusive, and no accurate results were 
obtained l)efore the introduction of photographic methods 
by Vogel in 1887. Keeler’s measurements of the velocities 
of stars and nebulte in 1890 {Pnhl. Lick Observ. vol. iii.) 
remain as the only accurate results derived from visual 
observations. The first systematic use of the photographic 
method, made at Potsdam during the years 1888-1891, 
yielded the velocities of 47 stars, and established a pro- 
cedure which has not been greatly modified by subsequent 
observers. {Potsdam Puhlicationm^ voL vii. part i.) 

The optical principles which govern the efficiency of 
stellar sjiectrographs have been stated by Hastings, Keeler 
{Sidereal Messenger^ vol. x. p. 433), and W^adsworth 
{Astrophys. Journ. vol. iii. p. 321). Hartmann {Ibid. 
vol. xi. p. 400 ; vol. xii. p. 30) has described the methods 
employed in adjusting the new Potsdam spectrographs. 
The Mills spectrogra|:Ji, which in the hands of Campbell 
{Ibid. vol. viii, p. 123) has yielded very accurate velocity 
determinations, consists essentially of a collimator of 
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inches aperture and 28^ inch^ focal length, and a 
shorter camera, rigidly mounted with their axes parallel 
The light of the star, after entering the slit in the focal 
plane of the telescope, b dbpersed by a train of three 60° 
prisms of dense flint, ri^dly clamped at a minimum devia- 
tion of 180° corresponding to the Hy line. Throughout the 
exposure any irregularities in the motion of the telescope 
are corrected by the observer, who watches an image of 
the star withm the slit obtained with light reflected from 
the face of the first prism. Before and after the exposure 
of the star, which may continue from one minute up to two 
hours, depending upon its brightness, the light of a s|)ark 
passing between iron electrodes is admitted to the slit on 
both sides of the central ix>rtion, which is covered during 
these exposures. The resulting photographs show the 
narrow spectrum of the star lying l>etwcen two iron 
comparison spectra, the lines of which serve as standards 
of reference in measurements of the displacements of the 
stellar lines. Provision is made for maintaining the 
spectrograph at a constant tem|)erature during a prolonged 
ex^iosure, as changes in the temperature of the prisms 
would shift the lines and impair the definition of the 
photographs. 

Improvements are constantly being made in siioctrographs 
and auxiliary ap^mratus. Keeler was the first to usii a 
train of three simple prisms giving 180° deviation, now 
almost universally emjiloyed. Oamjibell (loc, cit) has 
devised a method of guiding for use with large visual 
telescoiies. Huggins’s reflecting slit-jaws {Puhl, TuUa Hill 
Observ. vol i., 1899) ])ormit the star image to lie seen on 
the slit, and are preferred by many observers to other 
guiding devices. A correcting lens (Keeler, Ai^trophya, 
Journ. vol. i. p. 101), iflacod near the focal plane of a 
visual telescope for the purpose of uniting the more re- 
frangible rays, has proved to be of great service. The 
automatic heating apjiaratus of the new Potsdam spectro- 
graph has been descriliod by Hartmann {Zeitschrift /Ur 
Jnstrunie^itenkmide, December 1901). Wright’s apparatus 
{Aitfrophys. Journ, vol xii., 1900) permits the comparison 
sjiectrurn to Ixj jihotographed w^hile the exposure for the 
star is in progress. The Bruce spectrograph of the Yorkes 
Observatory embodies many important improvements 
(Frost, Ibid, vol xv. p. 1, 1902). 

In reducing the photographs the following procedure 
may be employed. The displacements with reference to 
the comparison lines of from one to thirty known star lines 
are measured under a mici-oscopo. After corrections have 
l)Ocn applied for curvature of the lines, wave-lengths are 
obtained by the aid of the Cornu-1 lartmann {Ibid, vol 
viii. p. 218) interpolation formula 

c 

whore c, and are constants and a is tho scale-reading 
of tho line whose wave-length is desired. Tlie velocity in 
kilometres i>er second corresjjonding to a displacement AA 
is given by tho expression 


where is the desired velocity of the star and V,. tho 
velocity of light in kilometres. The velocity thas obtained 
must finally be “ reduced to tlie Sun ” by correcting for 
tho axial and orbital motions of the Earth. To determine 
the absolute velocity of the star in space an additional 
correction arising from the motion of the solar system in 
8i)ace would be required. (See Campljell, loc, cit, ; Frost, 
loc, ciU) Hartmann, Aatronom, iVttchr, Nos. 3702, 3703, 
3704; 1901.) 

The fieriodic doubling of lines in the sjiectrum of f 
Ursae Majoris led Pickering to the conclusion tliat the 
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star is binary, the separation occurring when the orbital 
motions of the components as observed from the Earth are 
in the line of sight In another class of spectroscopic 
binaries the lines move to and fro in the spectrum, but are 
not doubled, as the sjjectrum of the fainter component is 
not visible. At present 52 spectroscopic binaries are 
known, with iieriods ranging from a few days to two and 
one-quarter years. For further details regarding such stars, 
see Astronomy. 

In 1862, only three years after Kirchhoff and Bunsen’s 
application of the sjjectroscopo to the study of the Sun, 
Huggins measured the position of the lines in ciais/lSTM- 
the s|iectra of about forty stars, with a small slit tioa of 
spectroscoi^ attached to an 8-inch telescoi»e. 

In 187G he successfully applied photography to 
a study of the ultra-violet region of stellar 8]X5Ctra, and in 
1879 published his pajx^r “On the Photographic S^iectra 
of Stars” (JW, Trans,, 1880, p. C69). The results wore 
arranged and discussed with reference to their liearing on 
stellar evolution. In the classification adojited Sirius was 
])laccd fust in tins order of doveloimient, the Sun at the 
middle of the series, and Betelgeiix last. In An Atla^ 
of Mepreaentaiive Stellar Sj^ectra, by Sir William and 
Lady Huggins (London, 1899), wliich is suiK.*rbly illus- 
trated with ])lak's, this classification is r(‘taiiied, but the 
so-called “ Orion ” stars, whose si>ectra are chariwU'Tized 
by the helium lines, are made to jirocede stars like Sirius. 
This classification is confined to the stars investigated 
by Huggins, and docs not include stars of Vogel’s 
Class IllA 

Secclii’s observations of stellar siiectra w’ore contempor- 
aneous wuth the early work of Huggins. His purely 
emp/irical classification, based upon an examination of the 
spectra of 4000 stars, comprises the following types : — 
T. White stars, whose spectra contain only a few broad 
hydrogen lines. 11. Yellow stars, whoso si)ectra resemble 
that of tho 8un. TTI. Jlod stars, whose sjKsctra contain 
sola* lines and dark bands, sharply bounded on tlui viohit 
side. IV. lied stars, with s|>ectra characterized by dark 
bands due to compounds of carbon. V. Stars whose 
sjKictra (rontaiii bright hydrogiui lines. The order is 
essentially the same, as that of Huggins’s first classification. 

Vogel’s classification (1874), which is more generally 
used than any other, is briefly as follows : — Class I. Spectra 
strong in more refrangible region, metallic lines faint, 
lal. Broad hydrogen lines only. Ia2. Liiitjs of liydrogen 
and fainter lines of several metals ; no helium liniw. Ia3, 
Metallic lines stronger, K about (Mjual to hydrogen liiuis. 
lb. Helium lines, with strong hy«ln)gcn lint's, and a few 
lines of Ca, Mg, Na, and Fe. Id. Bright hydrogen lines. 
Ic2. Bright lines of hydrogen, helium, and a few metals. 
Class TI. More refrangible region fainter, mtflailic lines 
strong, liydrogen no longer predominant, H and K very 
broad. TTa. Numerous metallic lint's, yiarticularly in yellow 
and green. Hydrogen lines usually iuUuise, but less so 
than in Chiss la. lib. Bright and dark lines and faint 
bands (including Wolf-Ilayet stars). Clas.s Hi. More 
refrangible region very faint, dark bands and lines ])resent. 
Tlla. Dark lines, and dark bands shar]»ly defint^d on mort; 
refrangible edge. IIIA Dark lines and dark bands, due 
to carbon compounds, sharply defined on less rcfningible 
edge. Vogel’s cLissification, like that of Huggins, was in- 
tended to represent stages in stellar evolution, following a 
line of descending temperature. Thus his first class includes 
white stars like Sirius, whose tem]>crature is so high that 
the metallic vapours in their atmospheres were siijjposed to 
be unable to produce marked absorption. His second 
class includes yellow stars like the Sun, whose temiH.*ra- 
ture is lower; while his third class contains two divi- 
sions corresponding to tho two tyiies of red stars, whose 
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temperature is supposed to be low enough to permit 
chemical compounds to exist in their atmospheres. 

In Lockyer’s classification {PhU, Tram* vol. clxxziv. 
A, pp. 675-726, 1893) the principal groups are as 
follows : — I. Nebulfie and bright-line stars. Radiation lines 
and flutings predominant. II. (VogePs Class Ilia.) Mixed 
fluting radiation and absorption predominant III. Stars 
like a Tauri, y Cygni, and p Orionis. Line absorption 
predominant, with increasing temperature. IV. Stars like 
p Persei, a Andromedse, and Sirius. Simplest line absorp- 
tion predominant, hydrogen lines very broad. V. Stars 
like p Arietis, ]|^ocyon, and Capella. Line absorption 
])redominant, with decreasing temperature. VI. (VogePs 
Class III/>.) Carbon absorption predominant Lockyer*s 
classification is based upon his hypothesis that stars are 
formed from the condensation of swarms of meteorites. 
The exi)crimental basis of the hypothesis rests on Lockyer’s 
identification of hydrogen lines, bright carbon bands, and 
a fluting of magnesium oxide observed in the spectra of 
meteorites heated in a vacuum, with lines and bands in 
the spectra of nobulse. The universally distributed gas 
hydrogen is present in nebulae, but most sjiectroscopists 
see no indications of carbon bands in nebular spectra, 
while Keeler has conclusively proved (Puhl, Lick Oh%tTvar 
#ory, vol iii. p. 221) that the chief nebular line agrees 
neither in position nor character with the head of the 
magnesium oxide fluting. Rod stars of Lockyer^s Group 
II. (Vogel’s Ilia.) are considered by him to be jiartially 
condensed swarms of meteorites; but Hale’s recent in- 
vestigations {Astrophys* Jo urn, vol ix. p. 273 ; details 
in PM. Yerkea Olmrmfory, vol. ii.) indicate their close 
relationship with stars of Lockyer’s Class VI. (Vogel’s 
II !/.»,), and confirm the common view that the two classes 
of r(;d stars are to bo regarded as co-ordinate branches, 
representing a stage of development later than that reached 
by the Sun. 

In the Draper Catalogue of the spectra of 10,351 stars 
photographed at the Harvard Observatory with an ob- 
jective prism {Harvard Animlsy vol xxviL) Mrs Fleming 
employs an empirical classificatioh, the relationship of 
wdiich to the more recent classification of Miss Maury 
(“Si)ectra of Bright Stars photographed with the 11-inch 
Drajjer Telescope,” Harvard Annals, vol. xxviii. part i.) will 
now be indicate. The essential features of Miss Maury’s 
classification are as follows ; — Qroui>s I.-V. {Draper 
Catalogue, B and AB; Vogel’s lb.) Stars of Orion type. 
A^l. {D.C., AB.) Stars intermediate between the Orion 
stars and Secchi’s first tyj^e. VII. -XL {D.C*, A, AF, F) 
Stars of Secchi’s first tyj>e. XII. {D.C., FG) Stars 
intermediate between Secchi’s first and second ty|>es. 
XITL-XVI. {D.C,, G, K) Stars of Socchi’s second type. 
XV1I.-XX. {D.C., Ma, Mb, Md) Stars of Secchi’s third 
ty|)o. XXL {D.C., Na) Stars of Secchi’s fourth type, 
XXTI. {D.C., O) Stars of Secchi^s fifth type. With the 
exception of Group XXIT., which for some reason is 
])laoed at the end rather than at the beginning of this 
series, the classification is considered to represent suc- 
cessive stages in stellar evolution, although this is not 
insisted upon in the discussion. 

^McClean’s classification, which is amply illustrated by 
reproductions of a large number of photographs of stellar 
spectra taken in both hemispheres (“ Comparative Photo- 
graphic Spectra of Stars to 3 1-2 Magnitude,” Phil. Trans. 
A, vol cxci. pp. 127-138, 1898; Spectra of Southern 
Stars, London, 1898), involves a subdivision of Secchi’s 
first type, and makes divisions IV., V., and VI. correspond 
to Secchi’s types II., IIL, and IV. The numerous photo- 
graphs in these volumes are very valuable for reference. 
In the second memoir an account is given of the discovery 
of the presence of oxygen in the spectrum of p Crucis. 


Laplace’s nebular hypothesis in its original form is open 
to serious objections of a dynamical nature, but it is 
almost univer^y held that stars are evolved from nebulas 
through the long-continued action of gravitation. In any 
system of classifying spectra we should accordingly expect 
to find nebulas rated first in order of development The 
following classification of stellar spectra would appear to 
correspond most closely with current views : — ^I. Nebulas. 
II. Helium stars. III. Stars of Secchi’s first typo. IV. 
Stars of Secchi’s second type. Va. and V6. Stars of 
Secchi’s third and fourth types. There is still much 
uncertainty as to the classification of the bright-line stars, 
and it is indeed a question whether it will ^ possible to 
include all typos of spectra in a single unbroken series. 
Schuster has alluded (‘‘The Evolution of Solar Stars,” 
Proc. Phil. Soe. Glasgow, 1901-02) to the doubtful 
validity of arguments based on the so-called law of uni- 
formity; and the possibility must be admitted that in 
different regions of space, or through the action of different 
physical conditions, the path of evolution need not be 
precisely the same in all cases. The remarkable stars of 
the Wolf-Rayet type — ^all of which, with the excej)tion of 
a few found in the Magellanic clouds, occur in the Milky 
Way — are probably in an early stage of development. 

This is not the place for a discussion of the question of 
stellar evolution. In the paper just alluded to, Schuster 
makes many novel and valuable suggestions bearing u]x>n 
this i)roblem ; and in their Ailcut of Representative Stellar 
Spectra, Sir William and Lady Huggins interpret the long 
series of stellar sftectra obtained in the course of their 
investigations. According to them the highest temjxjra- 
tures are attained in stars like the Sun, though Schuster 
and most other spectroscopists believe that the temperature 
of stars at the stage of development represented by Sirius 
is still higher. 

Various sjiecial investigations of stellar spectra remain 
to be mentioned. The PMicationen des Astrophysikali- 
schen Ohservatoriums zu Potsdam contain several important 
memoirs by the Potsdam observers. A visual spectroscopic 
survey with small disiHjrsion of stars to the 7*5 magnitude 
in the zone —1® to +20®, by Vogel and Muller (vol iii. 
part iii.), has been followed by a photographic study 
with a single prism spectrograph of 528 stars of Vogel’s 
Class T. (Vogel and Wilsing, vol. xii. part i.). In 
1883 Vogel observed visually with the Vienna refractor 
the spectra of certain stars of Classes Ic., II6., Ilia., and 
1116. (vol. iv. part i.). The spectra of some of the brighter 
stars photographed by Vogel in his investigations of motion 
in the lino of sight were subsequently studied in detail 
by Scheinor (vol vii. part ii.). Many other valuable papers 
by Vogel, Scheiner, Wilsing, Hartmann, and other Potsdam 
observers have been published in the Sitzwngsherichte 
of the Prussian Academy, the Astrononiische Nachrichten, 
and the Astrophysical Journal. Some of the extensive 
investigations made with the objective prism luider Picker- 
ing’s direction have already boon alluded to. The prepara- 
tion and discussion by Mrs Fleming of the Draper Catalogue 
of the spectra of 10,351 stars forms vol xxvi. part i. of 
the Harvard Annals. In addition to Miss Maury’s dis- 
cussion of the spectra of bright stars (vol xxviii. part i.), 
a study of the spectra of bright southern stars by Miss 
Cannon has appeared (vol. xxviii. part ii.). Numerous 
papers by Pickering may be found in the Harvard 
Circulars and the various journals. Campbell’s important 
papers, which cover a wide range, including the spectra 
of Wolf-Rayet stars, temporary stars, planets, Ac., are 
published in Astronomy and Astrophysics, the Astrophysical 
Journal, and the Lick Observatory Bulletins. Dundr’s 
memoir, “ Sur les tltoiles d Spectres de la TroisHJhne Classef 
contains the results of a visual spectroscopic survey of the 
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red stars and a discussion of their evolution. Many 
valuable papers have also been published by Newall, 
Belopolsky, Deslandres, Sidgreaves, Espiu, and others. 
The literature of the spectra of teinix)rary stars is too 
extensive to be given here. 

The principal investigations of the spectra of nebulae 
are those of Huggins (/oc. cie,), whose discovery of bright 
lines in their spectra demonstrated their gaseous nature ; 
Keeler (“On tlio Spectra of the Orion Nebula and the 
Orion Stars,” Astron. and A^frophys. vol. xiii. j). 476, 

1894) ; Lockyer (“ On the Photographic Spectrum of the 
Great Nebula in Orion,” PhiL 2'ram, vol. clxxxvi. p. 73, 

1895) ; von Gothard (“Studies on the Photographic 
SjKJCtra of the Planetary Nebuhe,” Astron, and Astrophys. 
vol. xii. p. 51, 1893); Campbell, who discovered differ- 
ences in the relative intensities of the lines in different 
parts of the Orion nebula, and mapiKjd the s])ectra of 
other nebulae {Antron. and A atrophy a, vol. xiii. pp. 384, 
494); and Wright {Lick Obaet'vatory Bidletin, No. 19). 
Of the nineteen lines measured by Wright, six are due to 
hydrogen and three to helium. For information regarding 
the spectra of planets, comets, meteors, lightning, the 
aurora, &c., reference must be made to the technical 
journals and the proceedings of societies. 

A comprehenHive tr«atisc on Spectroscopy, designed to cover the 
wliolo .siilvjcct, is Kayskh’s nandhuch der Hpedro&tiopie, two volumes 
of which have hocu puldished. Rofovcnco may also l»e made to 
SoHEiKiut’s Astronomical Spectroscopy (translated by Frost), and 
to the journals mentioned in this article. 

Speculum Perfectionls.— llecont years have 
seen so great an iiicrejise of our knowledge of St Francis 
of Assisi and his disciples that it amounts practically t<» a 
rediscovery. This has been the njsult of the publication 
of original documents by various scholars : by the 
Boiiian canon Amoni (uncritical as most of his work is), 
by the Franciscans of Quaracchi (near Florence) and elsc- 
whoro, above all by ^1. Paul Sabatier, to whom Udongs 
the credit not only of having written by far the liost life 
of St Francis of Assisi in existon<;o, but of having shown 
marvellous insight and skill in the dis(^ove^y of long-lost 
documents. M. Sabatier has taken the lead in every- 
thing connected with the study of St Francis and his com- 
I)anioiis, and in 1 902 founded a “ Society Internationale 
d’h!tudes Franciscaines ” at Assisi, with the object of band- 
ing together those who are engaged in those studies. 
Among the documents which have already l)e(?h recove-roil 
the following may be mentioned : the ancient llule (rr/r. 
A.i). 1228) of the Third Order of St Francis, the T racial ua 
de Indidgentia Mariai de Portiuncida (which may 
jterhajis prove, as M. Sabatier holds tliat it does, the 
genuineness of the Indulgence), the original Latin basis 
of the Fi<yretti di aan Francesco, a number of fragments 
of various kinds; above all, the Sjtecidmn Perfection is, 
which is the work, for the most ])art at any ratii, of 
Brother Leo of Assisi. Tliis is beyond all doubt the 
oldest of the various accounts of the saint’s life, having 
been finished, according to the colojlion, on 11th IMay, 
in the year 1228 (according to tlie Pisan re(;koning, i.e,, 
1227 according to ours) ; so that it wus com])letoly written 
many months before the first life by Thomas of Celaus 
was begun. Its value is groat, not only on account of its 
extreme vigour and freshness, but as giving us the impres- 
sion of a disciple who stood nearest to Francis, and who 
had watched with a somewhat jealous eye the development 
of a quasi-monastic order out of wliat had at first lieen 
a pojiular religious movement. It is indeed the work of a 
man w’ho writes with a definite puqiose, namely, to vindi- 
cate the intentions of his dead master against tendencies 
which are all the other way ; and this fact must of coui*se 
be borne in mind in reading it. But the presentment is 
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as essentially true as it is beautiful St Francis was 
primarily the simple follow'er of Christ who desired to lead 
other simple men in the same way, not the founder of a 
monastic order; w'hat was subsequently known as the 
Tliird Order wuis not an after-thought but of the very 
essence of his w'ork. Although the fact w’as studiously 
glossed over in the later lives, there can be no question 
that Francis stood aloof from the formal development of 
the Minorite Order after 1221, and he apjHjars to have 
been very little in sympathy witli it. This fact is care- 
fully and increasingly ignored in the later lives ; and the 
Sjiecidum Perfectionis is tlie starting-] K)int of a series of 
legetida, ever becoming more formal and more conventional, 
w^hich ends with the authorized life of tlie founder of the 
Order by St Bonaventura. Jiegardod, then, from tlie 
j)oint of view' of the liglit which it throws upon the 
relations between St Francis and the society w hich bears 
its name, the value of the Sjteculnrn. is, and must remain, 
unequalled. 

Aftiioiutiws.-- P. Saiiatier. Cullcction d^Hudrs ct dc docn^ 
ments pour Vhisloire du Moycn Aye (es])eciii11y vol. i., Speculum 
rerfeeiionisp — Sebastian Kvanh. 2'hc M'^irror of Perfection 
(Kng. trims.). Loudon, IHUS. — P. Sabatiek. Vic de *V. 
Francois d* Assise, Paris, 1894 (Kng. traus. by Hnrw'ood. Loudon, 
1894). — Analecta Fraw'iscana^ C^biaracvhi (Ad ('luras Aipms), 
1885. (w. E. 

SpenCOti a towm of Worcester county, Massacliu- 
.setts, U.S.A. It is situati^d in tlie central jiart of the 
state, a few miles w’est of Worcester, and contains an area 
of 34 square niil(‘S of liilly country, diversified witJi lakes 
and j)onds. Tin* priiKjijial village, bearing the sime name 
as the town, is on the Boston and Albany lUilroad, and 
has an altitude of 812 fe(*t. Its jaincipal industries are 
shoo and wire making. Po]mlation of the town (1900), 
7027, of w-hom 1614 were foreign ! Kirn. 

Spencer, Herbert (1820 ), English phiio- 

sojiIkt, was born at Derby on 27tli A]>ril 1820. iiis 
father, William George Spencer, was a schoolmaster, and 
his paren ts’ redigious convictions familiariz(»d him with the 
doctrines of the Mi'thodists and Quakers. He declined an 
offer from his unelc, the llev. Thomas Spencer, to send 
him to Cambridge, and so was ju-actictally self-taught. 
During 1837 46 he was enqdoyed as a railway engineer; 
1848-53 as Bub-(*ditor of the Economist . From about 
this time to 1860 he contributed a large niynber of articles 
to the West mi vster Periew, which contain th(^ first 
sketches of his ])hiloso])hic doctrines. He also published 
two larger w^orks, Social Statics in 1850, and Pr'ivcipfes of 
Vsychdogy in 18.55. In 1800 he sent out the syllabus 
of bis Synth tic Philosophy in ten volumes, and in spite of 
frequimt ill-health had the satisfaction of comjileting it in 
1896 with the third volume of the Principles of Sociology, 
Herbert Spencer’s significance in the history of J^riglish 
thought depends on his jiosition as the jdiilosopher of the 
great scientific movement of the s(*(rond half of the 19th 
century, and on the frieiidshij) and admiration Avith Avhich 
he was rcgardiid by imui like Darwin, G. H. Lewes, and 
Huxley. Spencer triijs to express in a aw'eo]>ing general 
formula the lielief in ])rogress which ]»ervaded his age, 
and to erect it into the siqircme law of the universe 
as a whole. His labours coincided in time with the 
great dovelojnnent of biology under the stimulus of the 
Darwinian theory, and the sympathizers with the new 
views, feeling the net*d of a compreheiisivo survey of 
the world as a whole, very widf*ly accepted Spencer’s 
philosophy at its own valuation, iKith in i^lngland and, 
still more, in America. In spite of this, however, his 
heroic attenq>t at a synthesis of all scientific knowledge 
could not but fall short of its aim. Living at the com- 
meiicomcut of an epoch of uiqiarallelcd scientific activity, 
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Bpencer could not possibly sum up and estimate its total 
production. To the specialists in sciences which were 
advancing rapidly and in divergent directions to results 
which often reacted on and transformed their initial 
assumptions, Spencer has often appeared too much of a 
philosopher and defective in specialist knowledge. To the 
technical philosophers, who strictly confine themselves to 
the logical collation and criticism of scientific methods, he 
has contrariwise not seemed philosophic enough. Hence 
his doctrines were open to damaging attacks from both 
sides, the more so as he always stood aloof from the 
aca«lemi<j spirit and its representatives. It seems unlikely 
therefore that as a system the Hyntli/etk Philosophy will 
prove loug-livtid ; but this hardly detracts from its fruit- 
fulness as a source of sugges- 
tion, or from the historic 
infiuenco of many of its con- 
ce.ptions on the culture of 
the age. 

This estimate of Spencer- 
ian philosophy may be sub- 
stantiated by a brief survey 
of its origin and leading char- 
acteristics. Bpencer claims, 
with some reason, that he 
was always an evolutionist. 

But his notions of what 
“ evolution ” is developed 
quite gradually. At first he 
seems to have, meant by the 
word only the belief that pro- 
gn*ss is real, and that the 
evisting order of nature is the 
result of a gradual process and 
not of a “special creation.” 

In Social Statin (1850) ho 
still rogarils tlie process teleo- 
logically, and argues after the 
fashion of Paley that “the 
greatest happiness is the pur- 
])ose of creation” (chap. iii. 

§ 1), and that to “gag the 
moral sentiment ” is “ to balk 
creative design ” (ch. xxxii. 

§7). But this jdiraseology 
soon disappears, without his 
considering how, in default of 
some sort of teleology, it is legitimate to treat the world’s 
history as a process. In Th-e Development ITypotfienh 
(1852) he objects strongly to the incredibility of the special 
creation of the myriad forms of life, without, however, 
suggesting how de velo] )ment has been effected. In 
vVs him and Came (1857) he adopted von Baer’s law, that 
the development of the individual proceeds from the homo- 
gimoous to the heterogeneous. This is at once connected 
with the nebular hy])othesis, and subsequently “deduced” 
from the ultimate Jaw of the “ ])ersistonce of force,” and 
finally supplemented by a couritor-jirocess of dissolution, all 
of which a})pears to S})tmc(3r only as “the addition of von 
Baer’s law to a numl)or of ideas that were in harmony 
with it.” Tt is clear, however, that Spencer’s ideas as to 
the' nature of Evolution were already pretty definite when 
Darwin’s (1859) revolutionized the sub- 

ject of organic evolution by atlding natural selection to 
the direct adaptation by use and disuse, and so suggesting 
an intelligible method of producing modifications in the 
forms of life. Spencer welcomed the Darwinian theory, 
and enriched it with the plirase “ survival of the fittest ” ; 
but he did not give up the (Lamarckian) belief in the 
hereditary transmission of the modifications of organisms 


by the exercise of function. Shortly afterwards (1860) 
he sent out the prospectus of a systematic exposition of 
his Synthetic Philosophy ^ of which the first volume. First 
Principles^ appeared in 1862. This work is divided into 
two parts ; the first intended to show that while ultimate 
metaphysical questions are insoluble they compel to a 
recognition of an inscrutable Power behind phenomena 
which is called the Unknowable ; the second devoted to 
the formulation and illustration of the Law of Evolution. 
In the first part St.)encer’8 argument rests on Hansel’s 
Limits of Religiove Thmufht and Hamilton’s “ philosophy 
of the conditioned” (and so ultimately on Kant), and 
tries to show that alike in scientific and religious thought 
the ultimate terms are “ inconceivable ” (not by him dis- 
tinguished from “ unimagin- 
able”). In science the more we 
know the more extensive “ the 
contact with surrounding 
nescience.” In religion the 
really vital and constant ele- 
ment is the sense of mystery. 
This is illustrated by the diffi- 
culties inherent in the concej)- 
tion of Cause, Space, ’I'ime, 
Matter, Motion, the Infinite, 
and the Absolute, and by the 
“ relativity of knowledge,” 
which precludes knowledge of 
the Unknowable, since “all 
thinking is relation ing.” Yet 
the Unknowable may exist, 
and we may even have an 
“ indefinite knowledge ” of it, 
positive, though vague and 
extralogical. Hence lK>t}i 
science and religion must come 
to recognize as the “most 
certain of all facts that the 
Power which the Universe 
manifests to us is utterly 
inscrutable.” Thus to be 
buried side by side in the 
Unknowable constitutes their 
final roconeiliatioii, as it is 
the refutation of irreligion, 
which consists of “a lurking 
doubt whether the Iiicoinprc- 
hensi})lo is really incomprehensible.” 

Hucli are the foundations of Spencer’s mctapliysic of the 
Unknowable, to which he resorts in all the fundamental 
difficulties whi(ffi he subsequently encounters. Whatever 
its affinities with that version of “ faith ” which regards it 
as antagonistic to knowledge, it can hardly be deemed 
philosophically satisfactory, A failure to solve the prob- 
lems of metaphy.sics must always remain a failure, in 
spite of all prote.stations that it was inevitable ; and it 
in no wise justifies an advance to so self-contradictory an 
asylum iffnorantioe as the Unknowable. In the edition 
of his First Principles jmblishod in 1900, Spencer julds a 
“ })ost8cript ” which shows some consciousness of tlie contra- 
diction involved in his knowledge of the Unknowable, and 
finally contends that his account of the Knowable in part ii. 
will stand even if part i. bo rejected. Even this, how- 
ever, understates the case, seeing that a really inscrutable 
Unknowable would destroy all confidence in the order of 
nature and render all knowledge entirely j)recarious. 

In part ii. Spencer recognizes successively likenesses and 
unlikenesses among phenomena (the effects of the Unknow- 
able), which are segregated into manifestations, vivid 
(object, non-ego) or faint (subject, ego), and then into 
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space and time, matter and motion and force, of which 
the last is symbolized for us by the experience of resist- 
ance, and is that out of which our ideas of matter and 
motion are built. Hence the Persistence of Force is the 
ultimate basis of knowledge. From it Spencer proceeds 
to deduce the indestructibility of matter and energy, the 
equivalence and transformation of forces, the necessity of 
a rhythm, of Evolution (ie,, integration of matter with 
concomitant dissipation of motion) and Dissolution, and 
finally reaches the statement of the Law of Evolution as 
** an integration of matter and concomitant dissipation of 
motion, during which the matter passes from an indefinite 
incoherent homogeneity to a definite coherent licterogonf 3 ity, 
and during which the retained motion undergoes a parallel 
transformation.” This process of Evolution is due to 
“the instability of the hoinogoncous,” the “multiplication 
of elFccts” and their “segregation,” continuing until it 
ce^es in complete “ equilibration.” Sooner or later, how- 
ever, the reverse process of Dissolution, with its absorjdion 
of motion and disintegration of matter, which indeed has 
always been going on to some extent, must prevail, and 
these oscillations of the cosmic process will continue with- 
out end. 

It appears, therefore, that S]»encer ultimately describes 
the Knowable in terms of the mechanical conceptions of 
matter and motion, and that this must give a materialistic 
colouring to his philosophy. There arc, however, other 
flaws also in his precodure. The Persistence of Force, 
his version of the methodologiciil assum])tion of constancy 
in the qmintitativo asjiects of phenomena, seems a very 
unsuiUble basis for a philosophy of progress. To siudi a 
philosophy a consideration of thtj conditio?is, if any, under 
which progress can be conceived as ultimately real, seems 
a necessary jireli in inary, which Spencer omits. He also 
assumes that “ Evolution ” is a real, nay an ultimate, law 
of nature, but his evi<hmce only goes to show that it is a 
n^sult, in some cases, of the complex interaction of laws, 
whi(!h like Rhythm, Segregation, etc., are in their turn only 
ttmdeiuiies, and may be, and often are, counteriicttnl. By 
the after-thought of a “ dissolution ” j>rocess (2tul cd. of 
First Principles) Spencer in a way admits this, but intro- 
duces fresh diffic.iilties as to its ndation to “ evolution.” 
If the two jirocosses go on togetlmr, both are tendencies, 
and whether there is on the whole })rogress or not will 
depend on their relative strength ; neither can be universal, 
nor the “ law ” of cosmic existence, unless its co-existing 
rival is regarded as essentially secondary. Rut if so, it 
ceases to be available as evidence of a coming reversal of 
the dominant jwocess. If, on the other hand, the processes 
are strictly alternative, a world which tx kypoiJu'si exem- 
]»lifies the one can never justify us in inferring the other. 
Spencer api)eals alternately to the “ instability of the 
homogeneous ” and the impossibility of cimij^leto c(iuili 
bration to keej) uj) the cosmic sec-saw, but he can do so 
only by confining himself to a part of the universe. A 
world wholly homogeneous or equilibrated could no longer 
change, while so long as a part only is in j»rocess, thii 
l)rocess can not be represented as universal. Again, an 
infinite world cannot be wholly engaged either in evolution 
or in dissolution, so that it is really unmeaning to discuss 
the universality of the cosmic process until it is settled 
tliat we have a universe at all, capable of being considered 
as a whole. In the last resort, therefore, Sj)enccr fails to 
deduce jjhilosophically not only the necessity of progress, 
but also its compatibility with the evolution-dissolution 
oscillation, and even the general possibility of conceiving 
the world as a process. In other words, in spite of his 
intentions he does not succeed in giving a metaphysic of 
evolutionism. 

In the Principles of Biology the most notable points 
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are the definition of life as the continuous adjustment of 
internal to external relations, and the consistent emphasis 
on the need of adapting the organism to its environment. 
Tills exaggerates the passivity of life, and does not suffi- 
ciently recognize that the higher organisms largely adjust 
external to internal relations and adapt their environment 
to their needs. His universal process of Evolution seems 
to give SjHJUcer a criterion of “ higher ” and “ lower,” 
“ progression ” and “ degeneration,” indc})cnderit of the 
accidents of actual history, and unattainable by strictly 
Darwinian methods. The higher (at least in times of 
“ evolution ”) is the more complex and differentiated, 
whether it invariably survives or not. On the other 
hand, he advances too easily from the maxim that func- 
tion is prior to, and makes, structure to the conclusion 
that the results of use and disuse are therefore immediately 
incarnated in structural ada))tatioiis (rai)able of hereditary 
transmission. This inference has involved him in much 
controversy with the ultra-Darwinians of Weismann’s 
school, who deny the possibility of the inheritance of 
acquired characteristics altogether. And though Spencer^s 
general i)osition, that it is absurd to sujtpose that organisms 
after being modified by their life should give birtli to ott- 
spring showing no traces of suc.h modifications, s(‘oms 
the mor(j philosophic, ytit it does not dispose; of the facts 
which go to show that most of the evidence for the direct 
tninsmission of adaptations is illusoiy, and that beings an* 
organized to minimize tin; eftects of life on the re]»roductive 
tissues so that the transmission of the ellects of use and 
disuse, if it occurs, must be both difficult and rare — far 
more so than is convenient for Rpencer’s ])sycho]ogy. 

In his Principles tf Psychology advocates the 

genetic explanation of the phenomena of the adult human 
mind by reference to its infant and animal ancestry. On 
the fundamental qiu'stion, however, (d the j^sycliopliysical 
connexkm and the derivation of mind from matter, his 
uttersuic;es are neither clear nor consistent. On the oikj 
hand his whole formulation of Evolution in niochanieul 
teiius urges him in the direction of materialism, and he 
attempth to compose the mind out of homogeneous units 
of consciousness (or “ feeling ”) “ similar in nature to those 
which we know as nervous shocks ; (*ach of which is the 
correlative of a rhythmical motion f)f a material unit or 
group of such units” (S 62). On tlu; other hand, when 
pressed by his disciple, Fiske (Outlines if Cosmic J*hilo' 
sifphy, ii. [». 444), he is ready to amend nernims into 
psychical shocks, whkrh is no doubt wliat hi; ought to have 
meant but could not say without ruining the illusory 
bridge IjetwTOii tin; ])sychical and the ]»hysiological whicli 
is suggested in the jdirase “ I'erxoiis slux'k.’’ And ho 
admits ({5 6.‘1) that if w e were coinj)elled to (;ho()S(* between 
translating mental ]>henoinena into physical and its coir 
V(;rse, the latter would bi; pr('f(*rable, seeing tliat tin; ideas 
of matter and motion, merely symbolic of unknowabh; 
realities, are complex states of consciousness built out of 
units of feeling. Rut easiest of all is it to leave tin; 
relation of the unknowable “substance of Mind” to the 
unknow^able “ substance of Matter ” (substance he through- 
out conceives as tin; unknowable substnite of phenomena) 
to the Unknowable, as he finally does. To the theory 
of knowledge SiM;ncer contributes a “ transfiguriMi realism,” 
to mediate betw'(;en realism and idealism, ami tin; doctrine 
that “ necessary truths,” acquired in exj»erionce and con- 
genitally transmitted, are a priori to the individual, though 
a posteriori to the race, to irunliate between empiricism 
and apriorisin. It has already been explained, however, 
that the biological foundations of the latter doctrine are 
questionable. 

In the Prindplts of Sociology Spencer^s most influen- 
tial ideas have been that of the social organism, of the 
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origination of religion ont of the worship of ancestral ghosts, 
of the natural antagonism l)etween nutrition and reproduc- 
tion, industrialism and warfare. Politically, Spencer is an 
individualist of an extreme laissezfaire t 3 r|ie, and it is in 
his political attitude that the consequences of his pre- 
Darwinian conception of Evolution are most manifest. 
But for this he would hardly have established so absolute 
an antithesis between industrial and military competition, 
and have shown liimself readier to recognize that the law 
of the struggle for existence, just because it is universal 
and equally (though differently) operative in every form 
of society, cannot be appealed to for guidance in deciding 
between the respective merits of an industrial or military 
and of an individualist or socialist organization of society. 

In the PrindpleB of Ethics Spencer, though relying 
mainly on the objective order of nature and the intrinsic 
consequences of actions for the guidance of conduct, con- 
ceives the ethical end in a manner intermediate between 
the hedonist and the evolutionist. The transition from 
the evolutionist criterion of survival, which in itself it 
is difficult to regard as anything but non-moral, to the 
criterion of happiness, is effected by means of the psycho- 
logical argument that pleasure promotes function and 
that living beings must, upon jiain of extinction, sooner 
or later take jileasure in actions which are conducive to 
their survival. Hence pleasure is, on the whole, good, and 
asceticism reprehensible, although in man’s case there has 
arisen (owing to the rapidity of evolution) a certain de- 
rangement and divergence between the jileasant and the 
salutary (§ 39). Nevertheless pleasure forms an “inex- 
pugnable element” of the moral aim (§ 16). Conduct 
licing the adjustment of acts to ends, and good conduct 
that which is conducive to the preservation of a pleasurable 
life in a society so adjusted that each attains his happiness 
without imi>eding that of others, life can be considered 
valuable only if it conduces to happiness. On the other 
hand, life must in the long run so conduce, whatever its 
jircsent value may appear to be, because a constant process 
of adjustment is going on wliich is bound sooner or later 
to leii to a complete adjustment which will bo perfect 
happiness. This is the refutation of pessimism, which 
ultimately agrees with optimism in making pleasure the 
standard of value. In this reasoning Spencer appears 
to have overlooked the possibility of an expansion of the 
ethical environment. If this is as rapid as (or more rapid 
than) the rate of adaptation, there will be no actual growth 
of adaptation and so no moral progress. Complete adapta- 
tion to an infinitely-receding ideal is impossible, and 
relative adaptation depends on the distance between the 
actual and the ideal. Spencer, however, considers that 
ho can not only anticipate such a state of complete 
adjustment, but even lay down the rules obtaining in it, 
which will constitute the code of “ Absolute Ethics ” and 
tlie standard for discerning the “least wrong” actions 
of relative ethics. He conceives it as a state of social 
harmony so complete that in it even the antagonism 
l>etween altruism and egoism will have been overcome. 
Both of these are original and indispensable, but egoism 
has the priority, since there must be egoistic pleasure 
somewhere Iwfore there can l)e altruistic sympathy with 
it. And so in the hleal state every one will derive 
eg6istic pleasure from doing such altruistic acts as may 
still be needed. In it, too, the sense of duty will have 
become otiose and have disappeared, being essentially a 
relic of the history of the moral consciousness. Originally 
the socially salutary action was in the main that which was 
enjoined on the individual by his political and religious 
superiors and by social sentiment ; it was also in the main 
that to which his higher, more cpmplex and re-representa- 
tive feelings prompted. Hence the fear with which the 
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political, reli^ous, and social controls were regarded came 
to be associated also with the specifically moral control 
of lower by higher feelings, and engendered the coercive 
element in the feeling of obligation. Its authoritativeness 
depends on the intrinsic salutariness of self-control, and 
must cease to be felt as the resistance of the lower feelings 
relaxes. Hence Spencer concludes that the sense of duty 
is transitory and must diminish as moralization increases. 
In the preface to the last part of his Ethics (1893) 
Spencer regrets that “ the Doctrine of Evolution hfiU3 not 
furnished guidance to the extent he had hoped,” but his 
contributions to ethics are not unlikely to be the most 
permanently valuable part of his philosophy. 

After completing his system (1896) Spnoer continiied to revise 
it, and brought out new editions of the Biology (1898-09) and 
Fir^ Prmnij^ea (1900). The dates of his chief works are as 
follows : — 1842, Letters to the Noncon^ormM^ “ The Proper Hphrre 
of OovemnurU,** 1850, Social Statics, 1862, The Theory of Popu- 
icaUm {(f, mrt vi. of Biology ) ; The Bevelop^mnJt Hypothesis (in 
Essays^ vol. i.). 1858, The Universal PosiulaJU (cf. Psycholog\u 

mrt viL). 1854, T/te Genesis of Science (in Essays^ vol. ii.). 1855, 
l^rineiples of P^chology (1 vol.). 1867, Progress^ Us Law and 
Cause (Essays^ vol. i.). 1858, Essays (containing most of his 

contributions to the JFestminster Beview ; vol. ii., 1863 ; vol. 
iii., 1885). ISQl, Education : InteJlectualf Moralf Physical. 1862, 
First Principles (2nd ed. 1867, 6th 1900). 1864-67, Principles oj 
Biology (2 vols.). 1872, Principles of Psycludogy (2nd ed., in 2 
vols.). 1873, The Study of Sociology, 1876, vol. i. of The lYin- 
eiples if Sociology ; vol. ii., Cereononial Instil utionSj 1879, Political 
Instilutiom, 1882 ; vol. iii., Ecclesiastical InstUiUions, 1885, com- 
|detcd 1896. 1879, The Data of Ethics (part i. of Principles of 
Ethics in 2 vols. ; part iv., JiisticCy 1891 ; parts ii. and iii., Inductunus 
of Ethics and Ethics of Individual LifCy 1892 ; parts v. and vi., 
Negalive and PosUive Beneficenccy 1893). 1884, Man versus the 

State, 1886, Factors of Organic Evolution, 1893, Inadequacy qi 
Natural Selection, 1894, A Bejoinder to Professor fPeismann and 
Weismannism once more. 1897, Fraqmerds. 1902, Facts and 
Comments, For a full bibliography of liis works see W. H. 
Hudson’s Introduction to the Philosophy of Herbert Spencer (uj> 
to 1895) ; and for a useful summary of his chief doctrines by 
Spencer himself, his preface to Collins’s Epitome of the Synthetic 
Philosophy, Ho also supervised the compilation of a Descriptive 
SoGudqgyy of which eight parts were published. 

SpOnnymOOtp a market town and railway station, 
Durham, England, in the Bishop Auckland parliamentary 
division of the county, 6 miles south of Durham. Victoria 
Park, 10 acres in extent, was opened in 1889. In 1894 
the urban district was extended (16,300 acres) to include 
several neighbouring parishes. Population (1 891), 16,353 ; 
(1901), 16,661. 

8pMiA| an Italian city, and the greatest maritiino 
arsenal in the realm, situated in the province of Genoa, at 
the extremity of the Riviera di Levante, 56 miles south-east 
of Genoa by rail. The Bay of Spezia is sheltered from all 
except southerly winds, and on its western shore are 
numerous openings, which afford perfectly safe anchorage 
in all weathers. The arsenal consists of three departments, 
the princi})al of which is 3937 feet long, with an average 
width of 2460 feet. The chief basin is 23 acres in extent, 
and the second — connected with the first by a recently- 
completed canal 91 feet wide — 36 acres. Both basins 
liave an average depth of between 33 and 35 feet. The 
second basin gives access to the docks, of which there are 
six ; two 390 feet long, two 420 feet long, one 500 feet 
long, and one 650 feet long. The establishment of San 
Vito is devoted entirely to the production of artillery; 
that of San Bartolomeo is now exclusively used for electri- 
cal works and the manufacture of submarine weapons. 
The opening of a railway across the Apennines, placing 
Spezia in communication with Parma and the most fertile 
regions of the Po valley, has so stimulated commerce that 
a new port to the east of the city has had to be built 
Tliis harbour consists of a broad quay with 657 feet of 
wharfage, and of a mole 1639 feet long with 984 feet of 
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wharfage. The basin of the harbour is about 26 feet deep. 
A branch railway connects the wharves directly with the 
main line. Since the opening of the new port the traffic 
has considerably increased, the figures for 1899 being 753 
Italian vessels (574 sailing vessels, 179 steamers), and 232 
foreign steamers of an aggregate tonnage of 228,257 tons 
displacement. Several important industrial establishments 
lie along the bay, including largo lead and silver works at 
Pertusola, submarine cable works, and a shipyard for the 
construction of mercantile vessels. Worthy of notice in 
the neighbourhood are the picturesque Portovenere, with 
its Grotto Arpaia, also known as Byron’s Grotto, from the 
tradition that Byron drew from it inspiration for his i 30 om 
“ The Corsair ” ; Lerici and its castle, where Francis I. of 
France was imprisoned after the battle of Pavia ; and San 
Terenzo, a residence of Hhelley and the place of his death. 
Population (communal) (1890), 44,342 ; (1900^, 63,163. 

Spheres of Influence.— ''Spheres of in- 
fluence,” ‘*s])heres of action,” “spheres of interest,” “zones 
of influence,” “field of operations,” “ Machtaphiire,” “In- 
teressensphiire,” are idirases which have come into use 
to describe regions as to which nations have agreed 
that one or more of them shall have exclusive liberty of 
action. These phrases became common after 1882, when 
the “scramble for Africa” began, to describe diplomatic 
arrangements with respect to it. Some definitions may 
be (quoted : — When secretary of state for the 
(^^olonies, Lord Kimtsford, rejjlying to a dejm- 
tation in 1800, said: “‘Si»here of action’ is a 
terra I do not wish to define now ; but it amounts to this : 
we should not allow the Portuguese, Germans, or any 
foreign nation or republic to settle down and annex the 
territory ” ((piotcd in Keane’s Coitipnvdium of (ttographi/y 
i. 21). “The term ‘sphere of influence’ implies an en- 
gagement between two states that one of them will abstain 
from interfering or exercising influences within certain 
territories which, as between the contracting parties, are 
reserved for the operation of the other ” (Ilbert, Goveryi- 
vient of India, 431 n,), “ Unter ‘Interessensjdiiire’ odcr 

‘ Machtsphiire ’ versteht man namlich das auf Grund von 
Vbreinbarungen unter den betheiligten Kolonialstaaten 
abgegrenzte Gcbiet, innerhalb dessen ein Staat aus- 
achliesslich bcrechtigt ist, seine koloniale Herrschaft 
durch Besitzergreifung oder Abschluss vor Protectorats- 
vertragen zu begriinden odcr doch cinen fiir die in diesem 
Gebieto vorhandenen Vdlkerschaften massgebenden iK)li- 
tischen Einfluss auszuuben ” (Stengel, Die devlschen 
Schutzgebiete, p. 18). “The term ‘sphere of influence 
or sphere of interest’ has been given an extended 
meaning by recent developments. Formerly it was used 
to signify a region wherein a nation, through its citizens, 
had acquired commercial or industrial interests with- 
out having asserted any political protectorate or suze- 
rainty. To-day, as used in China and elsewhere, the 
term applies rather to a region pre-empted for further 
exploitation and possibly for political control ” (Dr 
lleinisch’s Politws, pp. 60, 61). “A portion of a non- 
Christian or uncivilized country which is the subject of 
diplomatic arrangements between liluropeaii States, but 
has not yet developed into a protectorate” (Jonkyn’s 
British Rule and Jurisdiction beyond the Seas). See also 
Hall, 4th ed. 134. 

The reasons for making these arrangements are to be 
explained partly by reference to the history of international 
UMta 0 / ^ occupation. The Roman jurists recog- 

dtMcovenr nized certain “ natural modes ” of acquiring 
madoccu^ property, in particular traditio and occupatio. 
pmiloa. doctrines which the Roman jurists had 

worked out as to acquisition of private property by 
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occupation were applied to the appropriation by states 
or their subjects of vacant lands {res nullius), including 
lands in the possession of barbarous tribes. “ Quod enim 
nullius ost, id ratione natural! occupant! conceditur” {Insti- 
tutes, ii. 1-12). The Roman law required the animus 
domini — there must be seizure for and on behalf of the 
owner. There must ho apprehensio. Apiscimur posses- 
sionem corpora et animo, neque per se animo aut per se 
corpore” {Dig. 41, 2-3). Professing to act on these doc- 
trines, and relying also on an assum^ right on the part of 
Christian nations to subdue obdurate non-Christian com- 
munities, the navigators and explorers of the 15th and 
16th centuries made exorbitant claims. Having occupied 
certain points on the coast-line, they claimed to have 
occupied a whole island or continent (Do Martens, 1, 

462). They made vast claims under Pa})al bulls ; for 
example, under the bull of Nicholas V. of 1454, and the 
bull of Alexander VI. of 1494, which assigned to the 
Portuguese the empire of Guinea just discovered. It 
was one of Groiius’s services to dilTuso soundtT ideas, 
and to point out that Roman law gave no 8Uj)])ort to these 
l)retensions : “ liivenire non illud est ociilis usurj^are, sed 
approLeiulere ” {Mare Liberum, c. 2). He iiusistetl that 
“(‘ccupatio auiem publica eodem modo fit quo privata 
territoria sunt ex occu])ationibus populorum ut privata 
dominia ex ocenpationibus singulorum.” In recent times 
the old doctrine that discovery without occupation conh’rs 
an inde])endent right to the land so discovered of any 
extent is discredited. The tendency is to insist on actual 
occuj nation as a condition of legitimate possession or 
sovereignty (sec corros])ondenco between Great Britain 
and Portugal, State Papers, 79, p. 1062), and to treat the 
discoverer’s right as merely inchoate. Thus, in opening 
tlni Conference at Berlin in 1 884, Prince Bismarck said : 

“ Pour qu’une occuf)ation soit consideree comme effective, 
il est, do plus, ii d^sirer que I’acqmlircur manifeste, dans 
delai raisonnable, par des institutions i) 08 itives, la volonte 
et le i)ouvoir d’y exercer ses droits ct de remplir les 
devoirs qui en r^sultent.” This doctrine is recognized 
in Articles 34 and 35 of the General Act of Berlin, 
the former of which states that “ any Power which hence- 
forth takes possession of a tract of land on the coast of 
the African continent outside its possessions, or wliich 
being hitherto without such j>osses8iona shall ac([uire them, 
as well as the Powx*r which assumes a j)rotectoratc, shall 
accompany the respective act with a notification thereof, 
addressed to the other Signatory Powers of the present 
Act, in order to enable them, if nce<l be, to make good 
any claim of their own.” To a similar effect WTote Lord 
Salisbury in 1887 with reference to the claims of Portugal 
in liliist Africa. “Great BriUiiu considers that it has 
been admitted in ja’inciple by all the parties to the Act 
of Berlin that a claim of sovereignty in Africa can only 
be maintained by real oc!cu])ation of the territory claimed ; 
and that the doctrine has been practically applied in the 
recent Zambezi delimitation (State Papers, 79, 1063). 

No paper annexation of territory can pretend to validity 
as a bar to the enterprise of other nations.” At it^ 
session at Lausanne, in 1889, the Institut de Droit Inter 
national adopted the following principles : — 

“ Ailiclo 1. — L’occiijiation d’un territ^iro h titre de souvcmiiieto 
ne poiirm etro recoimuo comme effective que si ello riuinit lea 
conditiona suivantt's; 1® La priao do possesait)!! d’uii teriitoiic 
euferme dans cortairics liniitea, faito an iioiii dii gouveriiemeut. 

2® La notification officielle de la prise do posaeasion. La prise do 
poBHCSsion a’aoceptit par 1 etablisaeinoiit d'un jiouvoir local 
rospousablo, pourvu de moyens sufliaaiits pour inaintenir lordro et 
pour assurer rexercice regulier do son autoiito dans les limites du 
tenitoiro occupc, Ces moyens pourront etre cniprientes h, des 
institutions cxistantes dans le pays occuiie. La notification de la 
prise de possession de fait, soit pour la publication dans la forme 
qut, dans ebaque 4tat, est on us^c pour la notification des actes ^ 
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offioiela aoit par la voie diplomaticme. EUe oontiendra la d4ter- ' 
mination approximative dee limitos do territoiro occupy** i^Anmmrt 
10 , 201 ). 

This development of international law naturally led 
to arrangements as to “spheres of influence.” Nations 
which had not yet settled or occupied, or established 
protectorates, in regions contiguous to their existing 
possessions, were desirous to retain a hold over the 
former, and proceeded to enter into treaties defining the 
spheres of influence. 

The following are some of the chief treaties by which 
such spheres are defined : — 

Great Britain and Portugal as to Africa, 20th August 1890, 
Uth November 1890, and 11th Juno 1891. Groat Britain and 
Franco as to Upper Niger, 20th January 1891 ; 15th November 
1893, as to Lake Chad. Great Britain and France as to Siam, 
15th January 1896. Tho two Governments engage to ono another 
**that neither of them will, without tho consent of tho other in 
any cose or under any pretext, advance their armed iVirces into the 
regions, Acc.” They also engage not to acouire within this region 
any special privilege or advantage which shall not be enjoyed in 
common, or equally open to Great Britain and Franco or their 
nationals and dependants. Groat Britain and Italy as to Africa, 
1.5th April 1891 ; 5th May 1894, as to region of the Gulf of Aden. 
Congo and Portugal, 25th May 1891, os to “spheres de souve- 
rainote ot d’iniluonce" in the region of Lunda. Great Britain, 
Belgium, and Congo, 12th May 1894, as to the sphere of influence 
of the independent Congo State. Great Britain and Germany, Ist 
July 1890 and 16th November 1893, as to East and Central 
Africa. Great Britain and Kussia as to tho spheres of influoiute 
to the cost of Lake Victoria in the region of the Pamirs, 11th 
March 1895. 

As an example of the promises or engagements in such 
treaties may be quoted that between Great Britain and^ 
Portugal of tho 20th August 1890. Portugjri engages 
that the territory of which the limits are defin^ in Article 
3 shall not, witliout the consent of Groat Britain, be 
transferred to any other Power. In the treaty between 
tho same Powers of 14 th November 1890 it is stipulated 
that neither Power will make, tender, accept protectorates, 
or exercise any act of sovereignty, &c. Sometimes a 
treaty defining sjdiercs of influence declares that such and 
sucli territory shall be neutral. 

Being the result of treaties, arrangements as to spheres 
of infiuenco bind only the parties thereto. As Mr Olnoy, 
in his correspondence with Lord Salisbury in regjird to 
Venezuela, remarked : “ Arrangements as to spheres of 
influence are new departures, which certain great European 
Powers have found necessary and convenient in the course 
of their division among themselves of great tracts of tho 
continent of Africa, and which find their sanction solely 
in their reciprocal obligations” (United States No. 2, 
1896, p. 27). 

Some treaties expressly declare that tho arrangement 
shall not affect the rights of other Powers (Stoerck, 
Jiecmil^ 16, p. 932). No doubt, however, the tendency is 
for splieres of influence to become protectorates. It may 
bo mentioned that Germany and Holland have concluded 
a treaty (2 1st December 1897) by which the latter agrees 
to extradite German criminals in spheres of influence. 
By an agreement of 12th May 1894 between Great 
Britain and the Congo State, the former granted to the 
latter a lease of territories comprised within the sphere 
of influence laid down in tho Anglo-German agreement 
of Ist July 1890 (19 llerUlet^ p. 179). 

Somewhat akin to the rights of a State in a sphere 
of influence are those ix)sscssod by Germany in tho zone 
surrounding the protectorate of Kiaochow under the 
treaty of 6th March 1898, and the rights obtained under 
treaties with China that certain provinces shall not be 
alienated. 

Somewhat similar arrangements as to ports of the sea 
are not unknown. Orotius in his Mare Lihervm says: 
“ Illud interim fatemur, potuisse inter gentes aliquas con- 
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venire, ut capti in maris hac vel ilia pc^te, htgus aut 
illius reipublicae judicium subirent, atque ita ad commodi- 
tatem distinguendse jurisdictionis in mari fines describi, 
quod ipsos quidem earn sibi legem ferentes obligat, at alios 
]x>pulos non item ; neque locum cujus proprium facit, sed 
in persona contrahentium jus constituit ” (c. 5). 

The best known example of a claim to a sphere of 
influence, which is not the result of any treaty, is the 
Monroe doctrine, first broached by President Monroe 
in 1823. The Romans had their equivalent to the 
Monroe doctrine; they forbade any Asiatic king enter- 
ing Euroi)e and conquering any part of it; the breach 
of this rule was their chief grievance against Mithradates 
(Montesquieu, De la Oram^wr et de la Decadence dee 
Eomaim^ c. 6). 

Claims somewhat similar to those relating to spheres of 
influence have been put forward as against the whole 
world, in virtue of the right of continuity or the 
doctrine of the hinterland. Sometimes it is called 
the “Doctrine of Contiguity,” or “Droit de 
Vicinity, de priority, de preemption, ou d’enclave.” He 
w'ho occupies a part of a welMefined close or fwndm^ a 
parcel of land with artificial or natural boundaries, which 
enables him to control the whole area, may be said to 
occupy it. Ho need not be present everywhere, or enter 
on every part of it : “ Suflicit quamlibet partem ojus fundi 
introire, dum mente et cogitatione hac sit, uti totum 
fundum usque ad teniiinum velit possidere ” (Dig. 41, 
2, 3). In virtue of a supposed analogy to such occupation, 
it has been said that the occupation of tho mouth of a 
river is constructive occupation of all its basin and 
tributaries, and that the occupation of part of a territory 
extends to all the country of which it forms pliysically 
a part. A State, having actually occupied the coast, 
may claim to reserve to itself tho right of occupying from 
time to time territory lying inland (hinterland). In 
the discussions as to the western boundary of Louisiana 
between the Commissions of the United States and 
Spain, as to Oregon, as to tho claims of the Portuguese 
in East Africa, and as to tho boundaries of Venezuela, 
the question of the extent of the rights of the discoverer 
and occupier came up. Portugal actually claimed all 
territory lying between her African possessions. It has 
been urged that tho subsequent settlement within a 
reasonable time of the mouth of a river, “ particularly if 
none of its branches bad been explored prior to such dis- 
covery, gave the riglit of occupation, and ultimately of 
sovereignty, to the whole country drained by such river 
and its several branches.” Another form of the same 
doctrine is, that the occupier of a part of the sea-coast 
thereby acquires rights “extending into the interior of 
the country to tlie sources of the rivers emptying within 
that coast, to all their branches, and the country they 
cover” (Twiss, Lawe of Nations in Time of T^cacc, 170; 
Twiss, Oregon Question^ 245 ; Bluntschli, s. 282 ; Philli- 
more, Commentaries^ 236; Westlake, International Law^ 
166). 

I^rd Salisbury has referred to “the modern doctrine 
of hinterland with its inevitable contradictions” (United 
States, No. 2, 1896, p. 12). Certainly it is inconsistent 
with the doctrine, more and more received in recent times, 
that effective possession is necessary to found a title to 
sovereignty or control. It is akin to the extravagant 
claims of the early Portuguese and Spanish navigators to 
territory on which they had never set foot or eyes. The 
doctrine of the hinterland is likely to become less im- 
portant, now that Africa has been parcelled out. 

Avthohitie8.--Twis8. Lems of Nations in Time of Peace. 
1855. — PiiiLLiMORK. Commentaries on International Law, 8. 236. 
— Salomon. DOccupation des TerrUoires sans MoMre, 1889. 
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(hrrespofndence as to Delagoa Bay (Portugal, No. 1, 1875, p. 191). 
BrUish CoutUer CasSy Venezuelaj No. 2, 1899, p. 185. Annuairs 
de VlnstUitt do DroU iTUematimialt 9, 243 ; 10, 173. Revm de 
Droit Intematumal, 17, 113 ; 18, 433 ; 19, 371. Vetiezmlan 
Papers, No. 4, 1896. (j, 

8ph«rlea.l Harmonics are certain functions 
of fundamental importance in the mathematical theories 
of Gravitation, Electricity, Hydrodynamics, and in other 
branches of Physics. The term “ spherical harmonic ” is 
due to Lord Kelvin, and is primarily einjiloyed to denote 
either a rational integral homogeneous function of three 
variables x, y, z, which satisfies the differential equation 
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known as Laplace’s equation, or a function which satisfies 
the differential equation, and bf‘como8 a rational integral 
homogeneous function when multiplied by a power of 

+ z^) . Of all particular integrals of Lrfiplacc’s 
equation, these are of the greatest importance in re8}iect 
of their applications, and were the only ones considered 
by the earlier investigators ; the solutions of potential 
problems in which the bounding surfaces are exactly or 
approximately spherical, are usually expressed as series in 
which the tc^rms are. theses spherical liarmonics. In the 
wider sense of the term, a spherical harttionic is any 
homogeneous function of the variables whicli satisfies 
Laplace’s equation, the degree of the function Ixiing not 
neciissarily integral or real, and the functions are not 
necessarily rational in x, y, z, oi single-valui'd ; when tli<^ 
term spherical harmonic is used in the narrower sense, tlu^ 
functions may, winm ne<!(‘ssary, be termed ordinary 
spherical harmonies. For the treatment of potential 
])roblems which relab* to sjiaces bounded by special kinds 
of surfaces, solutions of Lajilact'.’s eejuation arc niquired 
which arc adajited to the ))articular boundaries, and 
various (Masses of such solutions have thus InMUi introduced 
into analysis. Such functions arc usually of a more com- 
l>lie.atcd structure than ordinary spherical harmonics, 
although they ]Jossess analogous jiroperties. As exainph's 
we may cite Bessel’s functions in connexion with circidar 
cylinders. Lame’s functions in connexion with c*llipsoids, 
and toroidal functions for anchor rings. Tin*, theory of 
such functions may be regarded as embraced under the 
gtmeral term Harmonic analysis. Tin? present article 
contains an account of the principal jirojKTties of ordinary 
siiherical harmonics, and sonn^ indications of tlie nature 
and jiroperties of the more important of the other classi*s 
of functions wliich occur in harmonic analysis. Spherical 
and other harmonic functions are of additional importance 
in view of the fact that they arc largely employed in the 
treatment of the partial differential eciuations of jdiysics, 
other than Laplace’s equation ; as examples of this, we may 

refer to the equation ^ = M-w, which is fundamental in 
the theory of conduction of heat and electriijity, also to 
the equation which occurs in the theory of the 

propagation of aerial and electromagnetic waves. The 
integration under given conditions of more complicated 
equations which occur in the theories of liydrodynamics 
and elasticity, can in certain cases be effecti'd by the use 
of the functions employed in harmonic analysis. 

Belation between Spherical Harmonics of Positive ami Negative 
Degrees.--A function which is homogeneous in y, c, of degree 
n in those variables, and which satisfies Laplace's equation 
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=0, or A^V =0, 


. ( 1 ) 


IS termed a solid spherical harmonic, or simply a spherical 
harmonic of degree n. The degree n may be fractional or 
imaginary, but we are at present (;oncerned with the case in which 
91 is a jiositive or negative integer. z be replaced by their 


values r sin 9 cos 0, r sin 9 sin 0, r cos 9 in polar co-ordinates, a 
solid spherical harmonic takes the form 0); the factor 

0) is called a surface harmonic of degree n. If Vn denote a 
spherical harmonic of degree n, it may be miown by difl'orentiation 
that A®(r’*VH)ssm(2a-f-m + l)r*"*2Vn, and thus as a particular cast) 
that A2(r“2**“*V„)=0 ; we have thus the lundamental theorem that 
from any spherical harmonic V„ of degree m, another of degree 
-w -l may bo derived by dividing V„ by r2»*+L All spherical 
harmonics of negative integral degree are obtainable in this way 
from those of |>ositive integral degree. This theorem is a particular 
case of the more general inversion theorem that if F(a;, y, *) is any 
function which satisfies the etpiation (1), the function 



also satisfies the omiation. 

The ordinary 8i>nori(’al harmonics of ])ositivo integral degree n 
are those which are rational integral functions of .r, y, z. The 
most general rational integral function of degree n in throe letters 

contains -(/i + 1 ){n + 2) eoeflic.ients ; if the expression be substituted 
in (1), we have on equating the coeflicients separately to zero 
relations to bo satisfied; the most general spherical 


harmonic of the prescribed typo therefore contains !)(»+ 2) 

A 

’ " 1 )» or 2n< + 1 indeiMUident constants. Thcni exists, there- 

fore, 2a + 1 independent ordinary harmonies of d«»grt^e and 
cm responding to each of these there is a negative harmonic of 
degree 1 obtained by dividing by The llii-ee inde- 

pendent harmonics of cl(<give 1 are ,r, y, ; the five of degree 2 are 
y‘--i2, -it^, yz, zx, xy. Every harmonic of degree n is a linear 

function of 2/tH-l indc|ieiideiit harmonics of the degree ; we pro- 
ceed, therefore, to find the, latter. 

Determination of Jiarmonics of given Degree . — It is (dear that a 
function + re) satisfies the equation (1), ifa,h,e are 
eon.slantK wliiidi satisfy the condition r® 0 ; in particular 

the equation is satisfied by (; -f eos a + ty sin a)”. Taking n to 
be a iMjsilive integer, we ]>roe,eed to expand this expression in a 
series of eosiiitvs and sines of multipbis of a ; eacdi tenn will then 
satisfy (i) se]>aratcly. Denoting hy and y-l-cu by t, wo 
liavc 


which may be writtmi as {2H)-^^{{z + ktf ; on expansion by 
Taylor’s tlicorcm this lieconies 




dz * ''' ' 


the. dille.rentiation ajiplying to z only as it occurs explicitly ; the 
terms involving (;os ma, sin ina in this expansion arc 

2 » (.V'l 

I (a + ///) ! 0;:”+”*'"' * («. -i m)\ 


1 i(// + wO”* 2 

- cosma , ' - — r-, 

I (a -I- ///) ! 0-”+”* 

1 . 

— sin7?ia 
2 " 


■(y (if r-» , 

.(7i-hm)! 0:’*’'’" " * Of m)\ 




wdicixj 7/1 = 1, 2, ...71, and the term independent of a is 

1 0'' o 

“ - - • - 7*“) . 

2"/<.! 

On writing 


(y + tar)»'»=rp«r”‘(cos 7710 - 1 sill ?/i0) sin "'t?, (g + 13 ;)“”* = 

i’"r"*p os ///0 + 1 sin 7?i0) sin 


and observing that in the exjiansion of (: -fu;co.sa-j ty sin a)”*, 
the expressions eoH7na, sin ma can only ocr*ur in the combination 
cos/n(0-a), we see that tlic relation 




, ..,n sin 0"'”"* , « «,»» 


(« + //<-)! 

must hold identically, and thus that the t'MMMH in the expansion 
reduce to 


1 (W* n 

^ ^ 

1 l”* 0’* ^ ^ Q 

or; mT! • 

We thus see that the spherical harmonic.s of degree n are of the 
form 


whore p denotes cos 9 ; hy giving m. the Values 0, 1, 2 ...n we 
thus have the 2n + l functions required. On carrying out the 
differentiations we see that the required functions arc of the form 
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A[{a! + ± (» - ty )"•]{; 

. w "■!)(» ’-w~2)(n- m -3) 


gn-m, < ^.. 7 


2. 4. 2/1-1. 2»- 3 


} ( 2 ) 

where m=0, 1, 2, 3, ...h. 

^o»a/, Tesaeral^ mid Sectorial Harmmics , — Of the system of 
2n + 1 harmonics of degree ?t, only one is symmetrical about the z 
axis ; this is 


writing 




we observe that Pii{m) lift** w zeroes all lying between ±1* conse- 
quently the locus of |M)int8 on a sphere for which Pu(m) 

vanishes is n circles all parallel to the meridian piano : these 
circles divide the sphere into zones, thus Vn{t*) is called the zonal 
surface harmonic of degree and r**Pii(/*)i /•"*'“’^Pn(M) are the solid 
zonal harmonics of degrees n and -/i-l. The locus of |iointB 

on a sphere for which y?® sin ~ ^ ) vanishes con- 

sists of 71 - m circles ])aralle1 to the meridian plane, and 7?i gimt 
circles through the poles ; these circles divide the spherical surface 
into quadrilaterals or re<r<rcpa, except when n -m, in which case 
the surface is divided into sectors, and the hiirmonics are therefore 
called tesseral, except those for which 7/t = 7/-, which are called 

sectorial. Denoting (1 - PT(/^)* tesseral 

surface harmonics are s?n P”/(co8 0), where 7n~l, 2, 

and the socio rial harmonics are l*”(cosd). The functions 


P//(g) denote the oxj}rossion8 

2-rtlnll'^ 2.2(1-/ ^ 2.4.2»-1.2»- 8 3 ^’ 

r”Vn) = - n - f 

2«7ii(»^-7/0r r 


( ii - my ii - /n-1) 


2.271-1 




(4) 


, (277)! 

M 2H7/!7t! 




i** 


ICvcry or<linary harmonic of degree 7i is expressible as a linear func- 
tion of the system of 2a + 1 zonal, tesseral, and sectorial harmonics 
of degree n, thus the general form of the surfacf*. harmonic is 

n 

«0^7i(m) + W sin • • (h). 

m -1 

In the present notation w'o have 

{z -f- (axjosa + tysino)’* = / P„(//) + 22S«’^^^~^P^(/u)cos77i(0 - o) J 

if we put a=:0, wo thus have 

(cos 0 + 1 sin 0 cos 0)” == P„(cos 0) + ^ ^^-j|Pj^(cos cos 7ii0, 

from this wo obtain expressions for Pn(co8 0), P^(cos 6) as defiuito 
integrals 

Pn(cos 0) = “ ^ + ‘ ^ 0)"cf0 


*^(j~^^P^(cos 0) = ^j^{Gos ^ 4- c sin ^ cos 0)’^ cos m<pd<f> 


( 6 ). 


Derivation of Spherical Uarmonica hy Differentiation . — The 
linear character of Laplace's equation shows that, from any 
solution, others may bo deiived by dilforontiation with respect 
to the variables as, y, a, or, more generally, if 

//a 0 0\ 

y VS’ 0y* '03/ 

denote any rational integral operator, 

is a solution of the equation if V satisfies it. This principle has 
been applied by Thomson and Tait to the derivation of the system 
of any integral degproe, hy operating upon 1/r, which satisfies 
liaplace's equation. The operations may be conveniently carrietl 
out by means of the following differentiation theorem. (See 


papers by Hobson, in the MeBsenger of MiUhAimtie»i voL zxiiL 
p. 116, and jFVoe. Ltmd, Math. Soe, vol xziv.) 

f .^n{2n)\ 1 f. r«A« 

yiiVa** ^ 2*^1 2.2»-l 

■*'2.4.2«-1.2n-8 " ^ 
which is s psrtionlsr ooso of the more general theorem 

/.(&• S' 1* j;^+-rr j(?F^ *- 

where fnix^y^z) is a rational integral homogeneous function of 
degree n. The harmonic of positive degree n corresponding to 
thac of degree - 7i - 1 in the expression (7) is 

{ ^ 2.4.2»-T:2^ " • • ■ 

It can be verified that even when n is unrestricted, this expression 
satisfies Laplace's e([uatiou, the solo restriction being that of the 
convergence of the series. 

Maxwell a Theory of Poles. — Before proceeding to obtain by 
means of (7), the exprossiomt for the zonal, tesseral, and sectorial 
harmonics, it is convenient to introduce the conception, due to 
Maxwell (soe Electricity and Magnetianif vol. i. chap. ix. ), of the 
poles of a s])herical harmonic. Sup|> 08 e a sphere of any radius 
drawn with its centre at the origin ; any line whose direction- 
cosines are /, m, n drawn from the origin, is called an axis, and 
the point where this axis cuts the sphere is called the pole of 
the axis. Different axes will bo denoted by suffixes attatdied 

to the direction-cosines; the cosine ^i.*’f'^hy+7ijS angle 

r 

between the radius vector r to a point (j?, j/, c) and the 
axis (/^, 7/»j, 77i), will be denoted by Xr. ; the cosine of the angle 
between two axes is Ify-i' m^7ny•{■n^nyf which will be denoted by 
p^y, The operation 

0 0 0 

performed upon any function of x, y, z is spoken of as differentia- 

0 

tioii with respect to the axis (f^, nj, and is denoted by 

The }K)iontial function defined to be the potential due to 

a singular point of degree zero at the origin ; e^ is called the 
strength of the singular point, Let a singular iioint of degree 
zero, and strength t„, bo on an axis A,, at a distance a,, from the 
origin, and also suppose that the origin is a singular point of 
strength - ; let Cq be indefinitely increased, and o« indchnitoly 

diminished, but so that the product ro«o is finite and equal to e ^ ; 
the origin is then said to he a singular point of the first degree, 
of strength C], the axis being Sueh a singular point is 
frequently called a doublet. In a similar manner, by plaeiiig 
two singular points of degree, unity, and strength, tfj, -ej, at a 
tlistance along an axis h^, and at the origin respectively, when 
ej is indefinitely increased, and diminished so that rjO] is finite 
and^e.^, we obtain a singular point of defpree 2, strength Cq at the 
origin, the axes being /q, Proceeding in this manner wp 
arrive at the conception of a singular point of any degree 77 , of 
strength Cn at the origin, the singular point having any 7 i given 
axes hif /72,...A„. If 0n~i(«i//, 2 ) is the potential due to a 
sinf^ilar }K)int at the origin, of degree 77 -1, and strength 
with axes the potential of a sinjplar point of degree 

77, the new axis of which is /<„, is the limit of 


when 
this limit is 


Cn-I ^n-j (* ” V “ Wl„a, S - Wntt) - 0„*j (x, y, z) 

LasO, Len~i~ 00, Laen-i=^; 


Since 0^=^, we see that the potential V» duo to a singular point 
at the origin of strength en, and axes h^,.,h» is given by 

Expression for a Harmonic wUh given PoZes.— The result of 
performing the operations in (8) is that Vn is of the form 

Y„ 


nlCi 





793 


SPHERICAL HARMONICS 


ivhere Y«i is a surface liarmonio of degree n, and will appear as a 
function of the angles which r makes with the n axes, and of the 
angles those axes make with one another. The poles of the n 
axes are defined to be the poles of the surface harmonics, and are 
also frequently spoken of as the poles of tlie solid harmonics 
Y„r", Any spherical harmonic is completely specified by 

means of its poles. 

In order to express Yn in terms of the ]K)sition8 of its poles, we 
apply the theorem (7) to the evaluation of V„ in (8). On putting 


/n(aJ,y,») = n(f,aj+»»,. 2 / + w,a;), we have 

ra=l- 


Yh = 


( 2^!) 

2^1w! 


■K' 






2.2a-l 2.4.2»-1.2a 




ll{lfX+mry+nfZ), 


T3y we shall denote the sum of tlic products of s of the 

quantities fi, and n-*2$ of the quantities \; in any lerm each 
suffix is to occur once and once only, every possible order being 
taken. We find 

n{ix + my + 7iz) S(X«)r«, A=n(Za; + my + ns) = 2S(/tt'X‘»-2)r»»-2, 
and generally 

A*”‘Il(te + my + nz) = 2’"m 1 ; 

thus we obtain the following expression for Yn, the 8m;faco har- 
juonic which has given poles hj, ...hn] 




Yn=r"+^ 


1 

dhidh 2 ...dhn' r 

(271 - 2/7i) 1 

“*“7l !(71 - ?>i) !‘ 




V(X«-am^m' 


1)1=1 0 


)} ( 9 ). 


where S denotes a summation with respect to from 7n=0 to 
in = 5 /t, or 7 (7t ~ 1 ), according as 7i is even or odd. This is Xlaxwcll's 

A A 

general expression (loe, cit.) for a surface harmonic with given 
]>o1c8. 

If the poles on a spliere of radius r are denoted by A, B, C..., 
we obtain from (9) the following exjirossions for the harmonics of 
the first four degrees : — 

Yj =cos PA, Y2=^(3 cos PA cos PB ~ cos AB), 

Yj = 5(15 cos PA cos PD cos PC - cos PA cos DC - cos PB cos CA 

A 

- COS PC cos AB) 

y4=g(35 cos I’A cos PB cos PC cos PD - 5S cos I*A cos PB cos CD 

iS cos AB cos CD). 

Poles of Zonal, Tesseral, and Sectorial Ilar7no7iics . — Let the n 
-axes of the harmonic coincide with the axis of s, we have then liy 
(8) the harmonic 

7t! 7' * 

applying the theorem (7) to evaluate this expression, wc have 


( 2 n)! If t^A'-^ 

7t! 03" ?• 2"7j!'a!r*‘\ 2.2a-l 2. 


,.4a4 




fiir 2.274- r 


p«(/4)=i 


. 4 . 2/1 - 1 . 2/4 - 3 

__ (2w)! 

'*’2”aT7i! 

the expression on the right side is P„(/u), the zonal surface liar- 
monic ; we have therefore 

_ (-l)"r**+i cV* 1 
74 ! 03" r 

The zonal harmonic has therefore all its poles coincident with 
the s axis. Next, suppose 74-774 axes coincide with the s axis, 
and that the remaining 774 axes are distributed symmetrically in 
t he plane of x, y at intervals 7r/774, the direction cosines of one of 
them being cos o, sin a, 0. We have 

]j{co»(«+-^)4+«..(«+^)|) (|-‘|) 


H e 




a+ - 


Let ^=a5 + ty, the above product becomes 

which is equal to 






this becomes 


VMi / O \ “ "•Wild / ^ \ 

"{* (I) (-1) 


TT 

’ 2m’ 


(~-l)2 


From (7)i we find 

0\™l (2 m)! 1 ft , *1 

= ( - p^((!08»i^ + » am m 0 ) 8 in’"ff|co 8 "*’»d 


(?4 “ 7 74)(74 - 77 1 - 1 ) 
2. 274 -1 


COS**”*" 


hence 

m0±. 8in »i^)P’;(oos e), 

as we sec on referring to (4) ; we tliiis obtain tlie fonnului 

it is thus seen that the tcssoral harmoiiic.s of degree 74 and order 
774 are those whiidi have n - 7n. axes coincident with the z axis, and 
the other 774 axis distributed in the c(|uatorial ]>laiie, at angular 
intervals irim. The sectorial harmonics have all their axes in the 
equatorial plane. 

Deterniinaiion of the Poles.-— \i has been shown that a sjiherieal 
harmonic Y«(iB, y, z) can be generated by means of an operator 

the function /« l)oing so chosen that 


( 2 m)! r r’A’ \ 

V 2 . 2 / 


2«74! r 2.274- 1 *^“*/"^**^’ 2'’ 


this relation show's that if an expression of the form 
(a;® + y2 + 3®)/«-2(^7 ?/, :) 

is added to /„(«, y, s), tlie harmonic Y«(ar, y, ;) is unaltered ; thus 
if Vn he regarded as given, /n(aJ, y, 3) = 0, is not uni(juoly deter- 
mined, bdt iias an indefinite number of values ditfering by multiples 
of a^ + y'-'H- In order to determine the ])olcs of a given harmotiic, 

f„ must be so chosen that it is resolvable into linear factors ; it 
will be sliow'n that this can bo done in one and only one way, so 
that the poles are all real. 

If a:, y, z are sueh as to satisfy the two equations V«(.7’, y, ;) = 0, 
aj’ + y* + 3 *- 0 , the equation f„{x, y, z) is also satisfied ; the problem 
of determining the ]>oles is therefore equivalent to the algebraical 
one of reducing Y„ to the imiduet of linear factors by means of 
the relation .e* + y‘**M'3'‘* = 0, netweeii the variables. Siipj»osu 

T»l 

YnCa*, y, :r)==AJl(/^ + '/77^y f (a“+7/“ + //, 3 ), 

wc see that the jdane /j,a; + 77t,y-i'74r2- 0 }»assrs through two of the 
2/4 generating lines of the imaginary cone jj'** i //“•fs'-'- 0, in which 
that cone is intersected by the cone Y„(a', y, z)~ 0. Thus a j>olo 
(/„ 777 ,, 71 ,) is the pole with respect to the cone if of a 

j»lane passing through two of tlie generating lines ; the mimher 
of systems of poles is therefore 74(2/4- 1), tlic* number ot ways of 
taking the 2/4 generating lines in piiirs ; of thesf) systems of 
poles, however, only one is real, viz. that in which the lines in 
each pair corresjiond to i*oiijngato complex roots of the equations 
Yn - 0, H- if + i- 0. Su])po8e 


a^ + t/Sj "ajj + tjSa + 

gives one generating lino, then the conjugate one is given by 

® . y 

Oi-ift 

and the corresponding factor lx‘\-myi-nz is 
X y z \ 

®i + ®8 ®8 + » 

®1 “* ®3 “ *^3 ~ ‘/^3 ' 

which is real. It is obvious that if any non-conjugate pair of 
roots is taken, tlie corresponding factor, and therefore the polo, is 
imaginary. There is therefore only one system ot real poles of a 
given harmonic, and its determination requires the solution of an 

S. VIIL — 100 
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equation of degree 2». This theorem is due to Sylvester (PAt7. 
Yol. it. series 5, 1876, A Note on Spherical Harmonics**). 
Expresrion for the Zonal Jffarmonie with any Axis, — The sonal 
surface hamionie, whose axis is in the direction 

»' t - i-p 

fT- ; 

or PJcos B cos 6' + sin 0 sin 6* cos 0 - this is oxpressibleas alinear 
function of the system of zonal, tesseral, and sectorial hannonics 
already found ; it will be observed that it is symmetrical with 
respettt to {x, y, r) and (o^, y*, s'), and must thus be capable of 
being expressed in the form 

«„P»(cos S)P„(cos O’) + S«*P*(C 0 B tf)P *(008 e") cos m(^ - ♦'), 

and it only remains to determine the coefficients Oqi 
T o find this expression, we transform (afaj+y^y + s's)**, where 
y, s satisfy the condition a:*+y* + :®=0; writing ^=a!+ty, 
ty*, have 

(«»’+ i/y' + is’)"= 

which equals 

»* M » f u. A® 1 

(Ci') +2S ’ 4^ ^ t iV 

^ 

the summation being taken for all values of a and h, such that 
a>b ; the values a-0, 6=0 corresponding to the term 
(ss')**. Using the relation fy= -z*, this becomes 

{sex’ +yi,+ a')** = 

putting a - 6= the coefficient of on the right side is 


2 Lz^1 

2w+1!6 


'It! 


2 m ^!, ! ( /,< .f ! (H - m - 26) ! 




from 6 = 0 to 6 = (/< - ///)» or ;j(?i - m - 1 ), according as n - m is even 

Jl m 

or odd. This coeflicieut is equal to 

r 2.2-»+'2 * ^ 

^ (n - m)(h - - 1 M » - »« - 2)(jt -m- 8) ,« - m- 4 , . , ,j>a "I 

+ ■“ 2.4.2/« + 2:2».+3' * 

in order to evaluate this coeflicient, pu t £ = 1 , a;* = * cos a, y* =: t sin a, 
then this coefficient is that of (i cos a + sin a)”*, or of in 

the expansion of (s' + laj' cos a + ty' sin a)** in powers of and 
this has Ix'cn already found, thus the coefficient is 

Similarly tlio coefficient of is 


n! 


«+‘’^’p“(cos9>'"; 


vaf m)! 

hence wo have 

- ~(iRc' + yy ' + zz')** - 5”P„(co8 0') + » !2Pj[‘(cos 0') {cos 7n^'(^ + iy»«) 
r' 1 

in this result, change ar, y, z into 

a ^ 0 
S* ay* a-'* 

and lot each side o|)crato on then in virtue of ^10), we have 
(rr*)"Pn^** ^ ^ ^ = P„(cos 0 cos 6' + siii 0 sin 0' cos 

=p„(cos (»)p«(co8 »') + 22:|“ ;;; ’|||p”(cog tf)p>o* n 

co8m(0-0') (11) 

which is known as the addition and theorem for the function IV 
It has incidentally been proved that 

which is an expression for P^(co8 B) alternative to (4). 

Zegendre*s CoefficuntB, — The reciprocal of the distance of a point 
(r, B^ 0) from a point on the z axis distant r* from the origin is 




(r®- 2fr'/4+r'*) 

which satisfies Laplace's equation, /a denoting cos 6. Writing 
this expression in the forms 

it is seen that when r<r*, the expression can be expanded in a 
convergent series of powers of r/r', and when / <r in a convergent 

series of powers of r'/r. We have, when A*(2 ai -h) <1 
(l - 2 AM + aT‘ = 1 + A(2m - A) +^A*(aM - A)* + . . . 

and since the series is absolutely convergent, it may be re* 
arranged as a series of powers of A, the coefficient of A** is then 
found to bo 

1-.8 _ »(» - I »(« - 1)(» - 2)(» - 8 )„>-4 I 

1.2.3.. .n l'^ 2.2»-l'^ ^ 2.4.2n-1.2»-3 •"/ 

this is the expression we have already denoted by P«i(ai) ; thus 

(l - 2 Am + A®)“* = P o(/t) + AP i(m) + . . . + A«Ph(/a) + . . . . 


(18), 


the function Pn(/i) may thus be defined as the coefficient of A** in 
this ox^^ansion, and from this point of view is called the Legendre’s 
coefficient or Legendre’s function of degree n, and is identical with 
the zonal harmonic. It may be shown that the expansion is 
valid for all real and complex values of A and fi, such th at mo d. 
A is leas than the smaller of the two numbers mod. (a&± 1). 

We now SCO that 


(r»-2»-/M+»^V* 


is expressible in the form 


when r<r\ or 


0 


2 




P«(M) 


when r'er; it follows that the two expressions r*»P„(^), r“’»'“*P„(^) 
are solutions of Laplace's equation. 

The values of the first few Legendre’s coefficients are 

Po(m) = 1, Pi(m)=M, P,(M)=i(3M»-l), P,(m)=|(6m’-3m) 

P4(m)=|(36m‘-3»m*+ 3), r5(M)=i(63M»- 70 m>+15m) 

P.W = ^g(23lM« - 316 m‘ + 105m* - 6), PKm) = - 693m‘ 

+ 316m‘-85m). 

We find also 

P«(l) = l. P«(-l) = (-l)" 

P,(0)=0,or(-l)»-i:^^ 

according as 9i is odd or even ; these values may bo at once 
obtained from the expansion (13), by putting jii=l, 0,-1. 

Additional Expressions /or Legendre's Co^ients , — The expres- 
sion (3) for Ph(m) n^<^y be written in the form 

/ \ (2>^)! -u/ w 1-n 1 1\ 

with the usual notation for hypergeomotric series. 

On UTiting this series in the reverse order 

t’’ 5’ 

K5*)'(5*)' ' 

or 

/ T?/ ’^*"1 ^ ^ 8 a\ 

2 • 2 • 

according as n is even or odd. 

From the identity 

(l - 2A 008 « + A*)~* = (1 - A«‘»)~‘(l - A« - 

it can be shown that 

P«(co8 0)=- 4'i’ ~ cog (n- 2)g 


2.4.6... 2n 
+ 
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By (13), or by the formula 

which is known as Rodrigue's formula, we may prove that 

=f(»+ 1, 1, sin*^) . . (15). 

Also that 

,P«(oosJ)=cos4«{l ...} 

=C08*'2tfF(-w, 1, -tan^), . (16). 

By means of the identity 

(1 - 2Am+ aT ‘=( 1 - AMr{l 

it may bo shown that 

r,(co8tf)=co«««|l - 

=cos"6f( - 1 - 1, - tan»fl^ . . (17). 

Lajilace’s deliiiito integral expression (6) may be transformed 
into the expression 

rj 0 \ 


' 0(jU - V/A* - 1 cos 
by means of the relation 

+ lCOS0)(/A~ \V‘*~lco8 ^) = 1. 

Two definite integral oxiiressions for Pn(/A) given by Dirichlet, 
have been put by Mehler into the forms 


P„(cos 0 ) 


ir J 0 V 2 cos 0 - 2 cos 0 ^^ irj $ \^2 cos ^ 2 c< 


5)0 

COS0 


Relations between successive Legendre's CocfficienJts and their De- 


rivatives , — If (1 -2/A/tt4‘/i*) * we denoted by */., we find 
(l-2AAt+;t«)^4(/t-/a)« = 0; 

on substituting S/(i.’*P« for w, and equating to zero the coefiicient of 
we obtain tlic relation 

n]\ - ( 2 w « 1 )mIVi + {n - 1)1V2=0. 

From Laplace’s definite integral, or otljprwise, w'c find 
dV 

if^^-yr^=n{uVn - Pn-i)= - (n + l)(/xPn- Pn.x). 

We may also show that 

d/x dfx 

(2«+1)P„=5’ 


dfi. dfx 

(2»+i)4;^(»+i)^+«^?|u 

//P 

(2ii + 1 )(^* - 1 )'^=„(,n. 1 )(P„^, - p^,) 
dP 

= (2/t - 1 )P„-, + { 2 n- ri)P«..3 + (2 h - 9) 1 V5 + . . . 

the last term being 3P| or Pg according as n is oven or odd. 

Integral Properties of Legendre's CoejficicjUs , — It may be shown 
that if Pti(M) be multiplied by any one of the numbers 1 , ft*, . . 
and the product be integrated between the limits 1,-1 with res])ect 
to /A, the result is zero, thus 


f. 

».iis 

/: 


/A*p„(/A)d/A = 0, A=0, 1, 2, ...71-1 


(18). 


To prove this theorem, w’e have 

on integrating the expression k times by parts, and remembering 
that (/?-!)" and its first n-l derivatives all vanish w'hen 
fi=s±lt the theorem is established. 'Diis theorem derives 
additional importance from the fact that it may be shown that 
APn(M) is the only rational integral function of degree n which 
has this property; from this arises the importance of the 
functions ?« in the theory of quadratures. 


The theorem which lies at the root of the applicability of the 
functions Pn to potential problems is that if n and n' are unequal 


integers 


^jP«'(/»)P«(M)<iM=0 


unequal 
(19), 

which may be stated by saying that the integral of the product 
of two Legendre’s coefficients of different degree taken over the 
whole of a spherical surface with its centre at the origin is zero ; 
this is the fundamental harmonic proi>erty of the fiinctions. It 
is immediately deducible from (18), for if w <?i, (/a) is a linear 

function of powders of /u, whoso indices are all less than n. 

When w'=», the integral in (19) becomes j j{Pfi(/A)}^A‘ ; to 
evaluate this we write it in the form 

on integrating n times by parts, this becomes 

which on putting 

«=|(1 - 1 >), bfcomoB 2 - «)"«<», 

hence 

{P.(m)}Vm=5 -^, . . . (20). 


P- 


Expansion of Functions in Series of Legendre's Coefficients , — 
If it be assumed that a function f{ix) given arbitrarily in the 
interval /a=s - 1 to + 1, can be represented by a series of Legendre’s 
eoefiicients aQ + aiVi{fA) + ajL\{fi) + ,,, + anVn{fi) + ... and it be as- 
sumed tliat the scries converges in general unifonnly within the 
interval, the coefiicient a can be determined by using (19) and 
(20) ; wc sec that the theorem (19) jdays the same part as the 

property j^^^^nO^^n'BdO— 0^(71=^ n^) docs in the theory of the 

expansion of functions in series of circular functions. On multi- 
plying the series by Pw(m), we have 


hence 


ir, = - Y" J* /WF»(M)rfMi 


hence the scries by which ffi/i) is in general represented in the 
inlorval is 

. ■ (21) 

The proof of the possibility of this representation, including 
the investigation of sulficicnt conditions as to the nature of the 
function /(/a), that the series may in general converge to the value 
of the function requires an investigation, for whicn wo have not 
space, similar in character to the corresponding investigations for 
series of circular functions (see F()i;kikk’h Skrikh). 

The expansion may be ap])licd to the determination at an 
external and an internal f)oint, of the ]totential due to a dis- 
tribution of matter of surface density /(/a) placed on a spherical 
surface r=:«. If 

r r" //** 

Vt = 2A„--„T, ?„(/*), V„= M, 

we sec that Vi, Vq have the characteristic properties of potential 
functions for the spaces internal to, and external to t he spherical 
surface respectively ; moreover, the condition that Vt is con- 
tinuous with Vq at the surface r=a, is satisfied. The density 
of a surface distribution which produces tlicsc potentials is in 
accordance with a known theorem in the potential theory, 
given by 

hence 

<r=|J^(2?A + 1 )A„P»(/a) ; on comparing this with the series (21), 
have A„= 2 wa^j _^')Vn{ii')dii.' , 

V.=2TaS^P,(M)j‘/M')P«(M')dM' 
|^V,=2ira2:^";|;|p.(//) j^y(/)P,(/)rfM' 

are the required expressions for the internal and externa) potentials 
due to the distribution of surfacie density /( aa)* 

Integral Properties of Spherical Harmonie 8 ,--Ti\c fundamental 


we 
hence 
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harmonic property of spherical harmonics, of which property (19) 
is a particular case, is tliat ifYnisoi Vt -)i Vi -) l>e two (ordinaiy) 

spherical harmonics, then 

. ( 22 ), 


//■ 


Y,(*, y, i)Z»'(®, y, i«!)(IS=0 


where n and nf arc unooual, the integration heing taken for 
every element dB of a spuerical surface, of which tne origin is 
the centre. 

Since A2V„=:*0, we have 


/// 


(V«A*-Zn' - Zn£i?Yn)dxdydz^Q, 


the integration being taken through the volume of the sphere 
of radius r ; this volume integral may be written 




i=0; 

by a well-known theorem in the Integral Calculus, the volume 
integral may bo replaced by a surface integral over the spherical 
surface ; we thus outain 

on using £uler*s theorem for homogeneous functions, this 
becomes 


“—J jYnZn’dSi = 0, 


whence the theorem (22), which is due to La}»laco, is proved. 

The integral over a s])herical surface of the ])roduct of a 
s})horical liarmonic of degree and a zonal surface liarmonit! Pn 
of the same degree, the pole of which is at (x', y\ z') is given by 


//■ 


\\{x, y, 


(23). 


thus the value of the integral depends on the value of the 
spherical harmonic at the pole of the zonal harmonic. 

Tliis theorem may also be written 

/2ir 

I J ^ iY„{6, 0)1\(co8 0 cos 0' + sin sin 0' cos 0 - 4/)dful<f* 


iiifi + 1 


Vn«?',0'); 


to prove the theorem, we observe that V„ is of the form 

n 

aol'ft(M) *1* cos m0 + sin ; 

to determine Uq we observe that when ^ 1 = 1 , 

Pn(M) = l, 1 C(m) = 0, 

hence Oo is equal to the value V„(0) of V„ (6, 0) at the pole 9=;0 
of Pn(M). Multiply by P„(/i) and integrate over the surface of the 
sphere of radius unity, we then have 

4ir 4ir 

l^O~n;rZ'iVn(0) 


2w + l ® 2?n-r 

if instead of taking /a = 1 as the pole of Pi,(m) we take any other 
point {fi', 0'), we obUin the theorem (23). 

lfyi'27) ?/, z) is a function which is finite and continuous through- 
out the interior of a sphere of radius H, it may he shown that 


r r ’ f R®A^ 

\ ih Vi 

■*'2.4.2» + 3r2» + 6 + -)Mfe’5y’&)^*’ 

whore a;, ?/, z are ))ut equal to zero after tlie operations have been 
))erformod, the integral being taken over the surface of the sphere 
of radius R (see Hobson, On the Evaluation of a certain Surface 
Integral," Proc, Land, Math, Soc, vol. xxv.) 

The following case of this theorem should be remarked : — 
11* /n(^i Vt «) is homogeneous and of degree n 

ifYnix, y, y. 

if/„(a;, ?/, z) is a spherical harmonic, we obtain from this a theorem, 
due to Maxwell (Electricity y vol. i. chap, ix.), 
r 4irR***+® 1 0” 

f Y»(». y, s)fn{x, y, z)i&= -2«r+l «! 

whore are the axes of Yn. Two harmonics of the same 


//^ 


degree are said to be conjugate, when the surface integral of their 
pr^uct vanishes ; if Yn, ^ are two such hannonics, the 


le addition 

of oonjugacy is 

Lord Kelvin has shown how to express the conditions that 2/1 -f 1 
hannonics of degree n form a coxnugate system (sec B, A, Itcporty 
1871). 

Expanmn of a Function in a Series of Spherical JETarmontcs.—It 
can he shown that under certain restrictions as to the nature of a 
function F(aa, 0) given arbitrarily over the surface of a sphere, 
the function can be represented by a series of spherical harmonics 
which converges in general uniformly. On this assumption we 
see that the terms of the series can be found by the use of the 
theorems (22), (23). Let F(/a, 0) be represented oy 

Yo(a*, 0) + Vi(Ai, 0) 4- ... 4- Vn(/tt, 0) 4 ; 
change ft, 0 into /, 4/ and multiply by 

P„(co8 0 cos 0' 4> sill 0 sin tf'cos 0')» 

we have then 

PoP 0')Pn(co8 0 cos 0" 4 sin 0 sin ^'cos <f^^')dfi'd4/ 

cos 0' 4 sin 0 sin 0’ cos 0 - 0')rf/a'd0' 

hence the series which represents F(g, 0) is 




(2a 4 1) 0OP«(o®** ^ cos 0' 


+ sin 0 sin 0' cos 0 - ^')dfid4> (24). 

A rational integral function of sin cos 0, sin 9 cos 0, cos 6^ of 
degree 71 may l>e expressed as tlie sum of a series of splierical 
liarmonics, by assuming 

fn(Xf Vy ~) = yw + r®Yw-a4r^yn-4+ ••• 
and determining the solid harmonics Yn, yn»2>>.. and then lotting 
r=l, in the result. 

Since A*(r2*Yn-.a»)=2s(2?i-2s + l)r**~“yn.- 2 i» "c have 

A¥« = 2(2a - 1)Y„..2 4 4(2a 3)r»Yn-4 + 6(2a - 5}r*\\.a - . . 

A% = 2 . 4(2a - 3)(2a - 5) Y »-4 + 4 . 6(274 - 6){2n - 7)7'- f . . . 

the last equation being 

Ayn~w(74 4-l)(74-2)(74-l)...Yo, if 74 IS OVCn, 
or 

(74 - 1)(74 4 2)(74 - 3)74. . . Yj, if 74 is odd 

from the last equation Yq or Y^ is determined, then from the pre- 
ceding one Y2 or Y^, and so on. This method is due to Gauss 
(see (collected WorkSy vol. v. p. 630). 

As an example of the use of spherical harmonics in the potential 
theory, suppose it required to calculate at an external point, the 
potential of a nearly spherical body bounded by r=a(l4-e74), the 
body being made of homogeneous material of density unity, and 
u being a given function of 0 y 0, the quantity e being so small 
that its square may be neglected. The potential is given by 

f^f 1/ ^ ~ '~^drdpd4f , 

where 7 is the angle between r and r' ; now let u' be expanded in 
a scries 

Yo(/. 0')4-Y,(/, 0')f ...+Y„(/, 0')4... 

of surface harmonics ; we may write the expres.sioii for tlie 
potential 

f2nfi . 

JoJ-iJo ')')+••• 


which is 


+ y) + — ) r‘^dr'dn'<i<t> 




la* 


43ei4')4^ •p(l4-4et40Pi4-... 

^ ® (1 4- n + 3ewOP«(coa 7) | dfidih* 


- a»-3 

*^«43 7*"+^ 


on substituting for u* the aeries of harmonics, and using (22), 
(23), this becomes 

w[l “+e{^Y,(M. *) + ~^Y^ 0) + ... 

a«+> "1 T 

+ -IJ 

which is the required potential at the external point (7*, 6, 0). 

The jYor7nal Solutions of Laplacds Equation in /'otors.— If 
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, Ay be the parameters of throe orthogonal seta of surfaces, 
le len^h of an elementary arc d$ may be expressed by an 

equation of the form <i»’=gidA! +p<iASgi<W‘;, where H,, H„ H, 

are functions of Aj, Ai, Ay, which depend on the form of these para* 
meters ; it is known that Laplace’s equation when expressed with 
Ai, Ay, Ay as independent variables, takes the form 

a / Hj av\^ a / Ha 0v\ . a / h. 0 v\ 

isqr (25). 

In case the orthogonal surfaces are concentric spheres, co-axial 
circular cones, ana planes through the axes of the cones, the para- 
meters are the usual polar co-ordinates r, 0, and in this case 

Hi=l, Hy=:p ®*~r8in^» Laplac«'’8 equation becomes 

Sr \ 0r / ^ sin \ ^ ^ sin -0 v<l>^ ’ 

Assume that V =:K0‘h is a solution, H being a function of r only, 
B of ^ only, ^ of 0 only ; we then have 

R dr\ dr ) 8 sin 0 d0\ liO ) ^ sin'** 0 . ^ d0‘’-’ 

This can only bo satisfied if ^ constant, say 

1 d^ 

^ ^ is a constant, say - wt*, and 8 satisfies the 
equation 

"S) + {“^“ + - 8^»i 

if we write u for 0, and /a for sin this equation becomes 

• (26). 

From the equations wliich detonuino R, 0, w, it appears that 
Laplace’s equation is satisfied by 

4<n #w,u m 

where u is any solution of (26) ; this jjroduct w'c may s]>eak of as 
the normal solution of Laplace’s equation in polar co-ordinates ; 
it will bo observed that the constants ?i, m may have any real or 
complex values. 

Legendre's Equation , — If in the above normal solution wc 
consider the case m ~ 0, we see that 

is the normal form where u„ satisfies the e<iuatioii 


(27), 


known as Legendre’s equation ; we shall licre consider the special 
case in which ?i is a positive integer. One solution of (27) will 
be the Legendre’s coellicicnt l*„(/i), and to find the complete 
primitive we must find another particular integral ; in consider- 
ing tlie forms of solution, we shall consider /n to be not necessarily 
real and between +1. If wc assume 

u = -t ♦■ • • • 

as a solution, and substitute in the equation (27), wc find that 
' 01 =: 71 , OP - 71 - 1 , and thus we have as solutions, on detcrminiiig 
the ratios of the coefiicients in the two eases, 

.f ..n 


K,.) 

(?», 4- 1 )(?i + 2)(77^-f- iJ)f 7i 4- 4 ) 


^ ^ 2. 27t -h ‘S /x»*+3 2.4. 2a i- 'S. 2a 4- 5 I- ••• | 


2.2a 

and 

fjin+l ‘2.27t-h{l /X* 

the first of these scries is (n integral) finite, and represents 
Vnl/j.), the second is an infinite series wliich is convergent when 

mod/A>l. If w'c choose the constant fi to be 

second solution may bcj denoted by Q,if/x), and is called the 
Legendre’s function of the second kind, thus 

Qa (/*)-3 5 ' 2714*1 2.27l4-a ■/ 

1.2.3..,71 1 + l W4-2 27x4-3 1_\ . 

=3.5 ..2714-1 2 ' 

This function Q»(m)» thus defined for mod /a> 1, is of con.sidcrablo 
importance in the potential theory. When mod /a< 1, we may in 
a similar manner obtain two series in ascending powers of n, one 
of which represents Pn(g), and a eerUin linear function of the 
two series represents the analytical continuation ^ of Qniff) as 
defined above. The complete primitive of Legendre’s equation is 
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M = APH(g)4-BQ„(/i). 

By the usual rule for obtaining the complete primitive of an 
ominary differential equation of the second order when a par- 
ticular integi-al is knoivn, it can be shown that (27) is satisfiea by 

P (u) 

(m«.i){IVm)P» 

the lower limit being arbitrar}'. 

From this form it can be shown that 

q»(m)= 5 r„(A.)iog^- w..,(a.), 

where W„«,(aa) is a rational integi'al function of degree 7 X- I in u ; 
it can bo shown tliat this form is in agreement witli the definition 
Q«(a*) by series, for the case mod ai> 1, In ease mod 1 it is 
convenient to use the Myml»ol Qn(fi) for 

I !’«(/■*) log 

which is real when /u, is real and between 4 1, the function Qu(m) 
in this case is not the analytical continuation of tlie function 
Qtt(M) for mod but dill'ers from it by an imaginary multiple 
of P„(/a). It will be observed tliat Q„(l), Qh(- 1) arc infinite, 
and Qm(oo)=: 0. The function W„_j(/a) has been expressed by 
Christoffel in the form 

271 - 1 ^ . 2/1 - 5 / N 27t - 9 . 

~iT» 1 ("-»^>‘) + 57;^^»-sW+"'> 

and it can also be expressed in the form 

ir.MP„-,(A.) +;^ r.(M)iWM) + ... + r^-iC^)!^/*). 

It can easily be shown that the formula (28) is equivalent to 

w'hich is analogous to Rodrigue s expression for P„(/x). 

Anotlicr expression of a similar character is 

QnW ~ ( “ 1 )'* — I (g** ~ 1 )** f” - - ) 

It can ho shown that under the condition mod (w- \/i 72 'Ti) 

>mod (g- nV"*-!)* tlic function— can he expanded in the 

forin 22(2/14 3 )P«('W)Qm('w) ; this expansion is connected with the 
definite integral formula for Qn(g) whicli was Used by F. Neumann 
as a definition of the function Qn(g), this is 




which holds for all values of g which arc not real and between 

1 1. 

From Neumann’s integral can ho deduced the formula 


-'1 (g -I- \ g“ - 1 Cl»! 


..h f ) ’ 

which holds for all values of g wliidi are not real and hciween 
+ 1, provided the sign of vg’*- 1 is j»ro])erly chosen ; ulien g is 
real ainl greater than 1, - 1 lias its positive value. 

By means of the substitution 

(g ^ \V“- 1 cosh 0)(g- \V“ * 1 cosh x)--= 1, 
the above integral becomes 


Q»(a*)-J„0 


«+l 


(g - \ g- - J co.sh xy‘dx> where Xo ^ 

A /* * 

This formula gives a simple means of ealculatiug Q„(g) for small 
values of n ; thus ^ 

Q,M=MX « - 'V* - i Mill* Xo=M log - 1. 

Neumann’s integral affords a means of establishing a relation 
between successive Q functions, thus 
7xQ»» - (271 - 1 )uQ„„i 4- (71 - 1)Q n -"*2 

_ip 7t t*n(« )+(?»-! )r«-ii(«) - (2w - 1 ) (u)au 

'ij -I /*-“ 

= ^(2»-1)P„-.(«) = 0. 

Again, it may similarly be proved that 

(5^i_!lQ-i = (2» + ])Q.. 

dfi dfi 



798 


SPHERICAL HARMONICS 


Legendre AiweiaUd Fmjclions . — Returning to the equation (26) 

r** cos M 

satisfied by iC the factor in the normal forms we 

shall consider the case in which n, m are positive integers, and 
n'^m. Let then it will be found that o satisfies 

the equation 

(1 - - 2(to + 1)!^ + (» - »»){«+ Bt+ l)i>=0. 

If in Legendre’s equation, we differentiate m times, we find 

it follows tlwt lion®® «»=(#**- 

The complete solution of (26) is therefore 

when fi is real and lies between 1 1, the two functions 

arc called the Legendre's associated functions of degree n, and 
Older m, of the first and second kinds res]>ectively. When m is 
not real and between ±1, the same names are given to the two 
functions 

in either case the functions may be denoted by Qh(m)» 

It can be shown that, when /i is real and between ± 1 

In the same case, we find 
r;"+^(co8 e) - 2(m + 1 ) cot Pr*^\co8 $) 

+ {n - in)(n + wi + 1 )V*n(^OB 6) = 0 
{H - VI + 2)P^^2(<^0® "" (2’^ + 8)MPn+l(c08 0) 

H- (n + VI + l)PjJ'(cos 6) = 0. 

BeaseVa Funciiona . — If we take for three orthogonal systems of 
surfaces a system of narallel planes, a system of co-axial circular 
rvlindors perpendicular to the planes, and a system of planes 
through tuc axis of the cylinders, the parameters are z, p, 0, 

tlie cylindrical co-ordinates ; in that case H 2 ~l, H 3 =-, 

and the equation (25) becomes 

j)av 02V 10V^10*V__. 

P dp p^ d<t>^ 

To find the normal functions which satisfy this equation, w'e 
put V = ZR4>, when Z is a function of z only, R of p only, and 
4> of 0, the equation then becomes 

That this may be satisfied wo must have ^ constant, say 

2 constant, say = - w*, and R for which we write w, must 
satisfy the differential equation 

it follows that the normal forms are ei^?®m0.w(ifcp), where it(p) 
satisfies the equation 

d^ii Idu /. vi^\ ^ 

This is known as Bessel’s equation of order m ; the particular 


aPu . 1 dtt , _ 


(80), 


corresponding to m=0, is known as Bessel’s equation. 

If we solve the equation (29) in series, we find by the usual 
process that it is satisfied by the series 

«-/i i—+ fiL- 

^ \ 2.2w-i-2 2.4.2w + 2.2»i-t-4 

the expression 


r ■■■}■■ 


2*"n(w) 


0-2- 


2i»-f2^2.4.2m + 2.2w+4 
^ { - l )»p*»+9* 

^2^*^ii(wi + »)n(w) 




is denoted by Jm(p)* 

When the solution 

••• 

of the equation (30) is denoted by Jo(p) or by J(p). 

The ftinotion Jm(p) is called Bessel’s function of order m, and 
Jo(p) simply Bessel's function ; the series are convergent for all 
finite values of p. 

The equation (20) is unaltered hy changing m into -m, it 
follows that J..m(p) is a second solution of (29), tlius in general 
t^«AJ,H(p) + BJ-«(p): 

is the complete primitive of (29). However, in the most ini- 
Mrtant case, that in which m is an integer, the solutions J^(p), 
Jm(p) are not distinct, for J^{p) may bo written in the form 


(-l)H 


n«0 


11(71 -w)n(w)V2 


+( 


-D-g 


3;—0 


_ 

III(7H i p)lI(p)V2 


now II(n - 7/i) is infinite when 70. is an integer, and 7i < v/t ; tliiis 
the first part of the expression vanishes, and the second part is 
( - 1)”‘J m(p)» hence when m is an integer J-m(p) = ( - and 

the second solution remains to bo found. 

BaaaeVa Fu7ustw7ia of the Second Kind . — When vi is not a real 
integer, wo have seen that any linear fbnctiou of Jm(p)i J-mCp) 
satisfies the equation of order 7/i. The Bessel's function of the 
second kind of order vi is defined as the [)articular linear 
function 

y^.wnrt »^ - ~ •*lm (p) 

sin 2in7r * 

and may be denoted by Ym(p)> This definition has the advantage 
of giving a meaning to Ym(p) in the case in which 7n is an integer, 
for it may bo evaluated as a limiting form 0/0, and the limit wdll 
satisfy the equation (29). The only failing case is W'hen 70 is 
half an odd integer; in that case wo take cos'm7r.Y„t(p) as a 
second finite solution of the ditforential equation. 

When 771 is an integer, we have 

Y„w=(- i)»^').=o , 

on carrying out the differentiations, and proceeding to the limit 
we find 

Y«(p)=J»(p)log?+i(|)“2cK«)++(-+«)]H^>~^ 


»0 
m-1 




o "(“) 
ns=0 

where t(7i) denotes n'(7i)/n(7i). 

When 70=^0 we have the second solution of (30) given by 

Belationa beticacn BmeVa Functiona of Different Since 

COS 

e*gi2^7/i^.t^(p) satisfies Laplace's equation, it follows that 
^^vrup,Um{p) satisfies the differential equation 

3^ . S*“ 4 . „_o 
^+^+u_0 

The linear character of this equation show’s that if n is any 
solution 


(•U). 


/(£’ hy 


is also one, /denoting a rational integral function of th^perators. 
Let n denote x+iy, a!-*y, then since satisfies 

the differential equation, so also does 

or 

thus we have 
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'itrhere C is a constant. If f4»(p) = J«»(p), we liave t4m+p= Jm+p(p), 
by comparing the coefficients of we find C=( - 2)^, nenci 


and 
lenco 




J«+j.(p) = ( - 

and changing m into m, we find 
J,«.(p)-( -2)»P«— 

In a similar manner it can be proved that 

ftp 

Wp)=2'>p««»^(^-j-{p«j„(p)}. 

From the definition of Ym(p), and applying the above analysis, we 
prove that 

Y„+,Xp)=( - 2)»-p"+»'™ {p-»Y„W} 

and 

Y„^0')=2»-p»««~V*Y„(p)}. 

As jiarticular cases of the above fonnuhe, w*e find 

J,(P)=( - 2p)'-^Jo{p). Y,(,.)=( - 2p)^^jJ’^-,Y,(/,) 

BesseVs FuTietions a$ Coefficients in an Expansion , — It is clear 
that e^#**^®** or satisfy the differential equation 

(31), hence if these exponentials be expanded in series of cosines 
and sines of multiples of 0, the coefficients must be Bessers 
functions, which it is easy to see are of the first kind. To ex|)and 
^ip8in0^ pt — we have then to expand in powers of 

I, Multiplying together the two absolutely convergent scries 

t 

-...j or J..(p), 

} (32) 


we obtain for the coefficient of in the product 


hence 


! r “ 2 . 2/n + 2 2 . 4 . 2wi + 2 . 2/ii + 4 ‘ 


+ _ +M„(p) + ... 

- <-'Jl(p) +...+(- 1 )"<-"'Jm(p) J 




the Bessel's functions were defined by Sclilbmilch as the co- 
efficients of the powers of t in the expansion of \ and 

many of the properties of the functions can be deduced from this 
expansion. By differentiating both sides of (32) with rosjioct to 
/, and equating the coefficients of t"*-^ on both sides, avq find the 
relation 

J«-i(p)+Jm+i(p)=yJ»(p). 

which connects three consecutive functions. Again, by differ- 
entiating both sides of (32) with respect to p, and equating the 
coefficients of corresponding terras, wo find 

2'^p^=J«-i(p)-J««(p). 

In (32), let and equate the real and imaginary jiaris, we 

have then 

cos (p sin 0) = Jq(p) + 2.T3(p) cos 20 + 2J;,(p) cos 30 + . . . 
sin (p sin 0) = 2.Ti(p) sin 0 + 2J8(p) sin 30 ... 
we obtain expansions of cos (p cos 0), sin (p cos 0), by changing 
0 into r~0. On comparing these expansions with Fourier's 

A 

scries, we find exjiressions for Jm(p) as definite integrals, thus 
Jo(p ) = \ f (psin0)d0, J»(p) = ^ J^cos (psin 0) cos77t0d0(r/i even) 

sin (p sin 0) sin m0d0 (m odd). 

It can easily be deduced that when m is any positive integer 

Be»seV$ PmetUna as Limits of Legendre's ^unefton*.— The 
system of orthogonal surfaces whose ]iarameters an cylindrical 
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co-ordinates may be obtained as a limiting ca.se of those whose 
parameters are polar co-ordinates, when the centre of the spheres 
moves off to an indefinite distance from the portion of space 
which is contemplated. It would therefore be expected that the 

normal forms c-^Jm(V) wi0 would be derivable as limits of 

(cos B) g?® wi0, and we shall show that this is actually the 

case. If 0 bo the centre of the spheres, take as new' origin a 
point C on the axis of s, such that OC=a ; let P be a point 
whose j)olar co-ordinates are r, 0 referred to 0 as origin, and 
cylindrical co-ordinates p, s, 0 referred to C as origin ; we have 


p=r sin tf, sssr cos hence P«(co8^)=.seo**^^l P,i(co8d). 

Now let 0 move off to an infinite distaiu'e from C, so that a 
becomes infinite, and at the same time let n become infinite in 
such a way that n/a has a finite value Then 

Lsee«d = L^soc^^^=l, L^l-t 

and it remains to find the limiting value of P«(cos^). From the 
series (15), it may be at once proved that 

Ph(cos <?)- 1 - ^.j -^^sin + ••• 

V.*2-.nr \ 2/ 

where 3 is some projior fraction, and in is a fixed finite quantity 
sufficiently large ; on juoeceding to the limit, wo have 


action. 

l’»(co»-j^)=Jo(V). 


where 3. is some jiropcr fraction. 
Hence 


Again, since 
we have 


L l\ 

71 =. 30 






- ( 2)»«p«»- 




hence 




L ?l-'"Pjr ( C!OK ^ .1 ,„(p). 

71- CO \ 

It may be show'ii that Vo(p) is obtainable as the limit of 
Qn^cos the zonal harmonic of the second kind ; and that 

Y„(p)=L».-”*Q:r(cos£). 

Definite Integral Solutions of BcaseVs A'g'Mflfi 021.— Bessel’s equa- 
tion of order ?n, when* m i.s unrestricted, is satisfied by the exjn-es- 

sion p’'*^c‘^^(f^- ])’"'"i<i<, where the path of integration is cither a 

curve which is closed on the Kicmaiiii’s surface on which the 
integrand is represented, or i.'^ taken la tween limits, at each of 
which 1)"^+I is zero. The equation is also satisfied by the 

expression w'hero the integral is taken along 

a closed path as before, or between limits at each of wliich 

The following definite integral expressions for Bessers functions 
luamcntal forms. 


vanishes, 
bllowing definite 
are derivable from the.se funi 

Jm(p; = 




where the real part of m-f- is positive. 

£ 

Y«(p) + ^11 . son TOT . J„(p) 


/pN" r»+J«^.^C0.h*3inh 

V2y }o 

where the real parts of p are positive; if p is purely 
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imaginary and positive the upper limit may be replaced by oo. 


Ym(p) - girt . sec WIT . 


« Jlmni, 






under the same restrictions as in the last case ; if p is a negative 
imaginary number, we may put oo for the upper limit. 

If p is real and positive 

Jo(/»)=”/"»i» (f>co8h 
V*)-/; cos (p cosh 

Bessel's Functions vsith Imaginary ArgumerU , — The functions 
with ])urely imaginary argument are of such importance in con- 
iioxioii with certain differential equations of physics, that a special 
notation has been introduced ior them. We denote the two 
solutions of the equation 

dhk . 1 du 


by Io(r), Ko(r) when 


dr'^^rdr ^ 


lo(r)-- “!■ ^*^2* 4^”^ *** 


= i (r cos 
i(tr)= cos (r sinh yp)d yp 


and 

Ko(0 = Yo(tr) + ^iirJol 

The particular integral Ko(r) is so chosen that it vanishes w'hen 
r is real and inhnite ; it is also represented by 
cos V , 

j u siv^ + r 

and by 


r_.. 

J 0 

r 

Jl vV-l 

The solutions of the equation 

d^u 1 du /- , m®\ - 

are denoted by Im(r), Kf„(r), where 


lw(r) — 


2*«II(i/0 


-(2r)' 


+ t: 

2m + 2 2.4.2 m + 2.2m + 4 




d(r^) 




when m is an integer, and 

K«{r) = (2r)--i^^K,(r) =« Y„(.r) + i.irj«(.r)}. 

<e(r>) V. -J J 

Wc liiid also 


1 fir 

I cos 0 ) »iu^”'0rf0 


1.3.5. ..('Jm 


COM ■! 

O^Tr™' 


du. 


The Semi-eonvergeiU Series for Bessel's Functions . — It may bo 
shown, by means of definite integral expressioiiH for the Bessel's 
functions, that 

.Up)= ^ |.|pco8(^f +|-p) + QBm(?"+^-p)} 

Ym(p)= Ze™'riseo«iir-[p8iii(^ + ^-p^-Qcos^?'~ + j-p)j^ 

where P and Q denote the scries 
p_ (4m*-l«)(4m8-a2) 

1.2. (V)"’ 

(4 m2 - I2)(4m« - 32)(4m» - 5*)(4m3 - 7=) 
i:2.l4(8p)< 

^ _ 4m2 (4m2 - I2)(4m2 - 32)(4m.2 - 6*) . 

VLap”” 1.2.3.(8p)» 

Those series for P, Q are divergent unless m is half an odd 
integer, but it can be shown that they may bo used for calculating 
the values of the functions, as they have the property that if in 
the calculation we stop at any term, the error in tne value of the 
function is less than tne next term ; thus in using the series for 
calculation, we must stop at a term which is small. In such 


series the remainder after n terms has a minimum for some valuo 
of n and for mater values of n increases beyond all limits ; such 
series are called semi-convergent or asymptotic. 

We have as particular cases of such series : — 

_ _ \r. 1®.3= . 1«.3*.6>7* 


T / X / • /ir \f. 1*.32 . 12.3».6> 7= \ 

J«(P)- V irp®®®\4“vr"l.2(8p)’'''‘i.2.3.4(8p)«“'"/ 
/¥ . /ir \/ 1* 1*.3»6« ^ \ 

V wp®'"l4"'’/U.8p“l.2.8(8p)»''''"/ 


when m is an integer, 
K«{r)={-l)»p/^e-{ 


tm(r)= 


1 ^ 
N/2jrr 




i+- 

4»»®-l» , 
1.8r ■* 


-1» , (4»i«-l»)(4w*-3») , 

“r ■ ” 1 iX/o_\4 “r 


1.8r 

(4m* 


1.2(8r)* 
•]*)(4m*-3») \ 

1.2‘(8r)*‘ ■ ■"•••/ 


...} 


77te BesseVs funciiom of degree half an odd integer are of special 
importance in connexion with the differential equations of 
physics. The two equations 

^=PA“w, 

are reducible by means of the substitutions ti=e'’^v, u=e^^v to- 
the form A2v+v=0. If we suppose v to be a function of r only,, 
this last differential equation takes the form 

dr^ 

so that V has the values 

sinr cosr 


/ + w=0. 


in order to obtain more general solutions of the equation 1 ;= Op 
we may operate on 

sinr cosr 


with the operator 


V /? a f)\ 


where Yn(», y, z) is any spherical solid harmonic of degree n. 
The result of the operation may be at once obtained by taking 
y„(aj, ijy z) for fn{Xt y, z) in the theorem (7'), we thus find as. 
solutions of A^v + v-O, the expressions 

,, , . d^ sinr , x d** cosr 

By recurring to the definition of the function JmCi*)* w'C see that 
T , \ _ /^p f 1 1**^ , r* 1 sin r 

W- V ■T\.’"5i.3‘’'2.3.4.5“"J “ \/ T Ifr ’ 

thus 

r-*J|(r)= 

Using the relation betw''een Bossel's functions whose orders differ 
by an integer, wc have 

J.+,(r) = ( - = ( - 2)- ;y/ ^+»-^ 

rf(r*) Vr ' rf(r») 

It may bo show n at once that 


I sin p 
P 




d" cos r 


d(r*) 


is 8 .econd solution of Bessel's equation of order n + ^ ; thiu the 

A 

differential equation A^r-f r=0 is satisfied by the expressions 
i Vi *') » 

and by the corresponding expression with a second solution of 
Bessel s equation instead of J„+i(r) ; if Sn(/*, 0) denotes a surface 
harmonic of degree n, the expression 

1 


Sn(A*i 


is a solution of the equation A^v+v^O. 

The Bessel’s function of degree half an odd integer are the only 
ones which are expressible in a closed form invmving no trans- 
cendental functions other than circular functions, it will be 
observed that in this case the semi -convergent series for Jm 
becomes a finite one as the expressions P, Q then break off after 
a finite number of terms. 

The Zeroes of BesseVs Functions . — The determination of the posi- 
tion of the zeroes of the Bessel’s functions, and the values of the 
argument at which they occur have been investigated by Hurwits 
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{Math. Ann. yoL zxziii.)} And more completely by H. Macdonald 
[Proc. Land. Maih. Soc. vola. xxiz. xxx.) It has been shown 
that the zeroes of JtAsi)lz*^ are all real and associated with the 
singular point at infinity when n is real and > - 1, and that all 
the real zeroes of J«(«)/*** when n is real and < - 1, and not an 
integer, are assooiatra with the essential singularity at infinity. 
When «is a negative integer -nt, J»(2)/s“ has, in addition, 2m 
real zeroes coincident at the origin. When n^ m being 

a positive integer, and l>v>0, Jh( 2)/2“ has a finite number 2m 
of zeroes which are not associated with the essential singularity. 
If is real, and starts with any positive value, the zeroes nearest 
the origin approach it as n diminishes, two of them reaching it 
when - 1, and two more reach it whenever n passes through 
a negative integral value ; those zeroes then become complex for 
values of n not integral. The zeroes of Jn(s)/s** arc separated by 
those of one zero of tlie latter, and one only, lies 

between two consecutive zeroes of Jn(^)/s^ When n is real and 
> - 1, all the zeroes of Jn(s)/»" are given by a formula duo to 
Stokes ; the positive zero in order of magnitude is given by 


^ l)(28 w‘>~81 ) 


where 


8a 


8.(8a)3 


-etc., 


a=“(27H-4w- 1). 


It has been shown by Macdonald tliat the function K«(2) has no 
real zeroes unless 7i=2A;+^, whore k is an integer, when it has one 

real negative zero ; and that Kn(2) has no purely imaginary zeroes, 
and no zero whose real mrt is positive, other than those at infinity. 
When l>7i>0, Kn(s) has no zeroes other than those at infinity, 
when 2>?i>l, it has one zero whose real part is negative, and 
when ?a + 1 > n > w, where m is an integer, there arc m zeros wdioso 
real parts are negative. When n is an integer, K„(i) has n zeroes 
w'ith negative real parts. 

tipheroidal HarmonicB . — For potential problems in which the 
boundary is an ellipsoid of revolution, the co-ordinates to be used 
are r, 9, <f> w’horo in the case of a i)rolate spheroid 

1 sin<?cos0, y T sin ^ si n 0, 2 = cr cos 0, 

the surfaces rs^fo, 0 = 0q, 0=0o are eoufocal prolate sidn-roids, 
confocal hyperboloids of revolution, and planes passing through 
tlie axis of revolution. Wo may suppose r to range from 1 to oo , 

$ Iroiii 0 to IT, and 0 from 0 to 2ir, every point in space has then 
unique co-ordinates r, ^,0. 

For oblate spheroids, the corresiwnding co-ordinates are r, 9, <p 

given by 

a:= c + 1 sin 9 cos 0, y =<J >/r“ -t- 1 sin 9 sin (fi, z=cr cos 9, 
w'hcro 

0^r=oo, O^^0~2ir; 

these may be obtained from those for the prolate spheroid by 
( hanging c into - and r into it. 

Taking the case of the prolate spheroid, Laplace's equation 
becomes 

1) 5;:) + j + (>_ 

and it will be found that the normal solutions are 

Q^(r)Jg>o»e)j““ 

For the space inside a bounding spheroid the appropriate normal 
forms are P”(r)P“(cos where », m arc positive integers, 

and for the external s^^uice 

Q:(r)P:(oo8fl)^m^. 

For the case of an oblate spheroid, P"(«r), Q”(»r), take the place 

of P>), Q». , ^ 

Toroidal Functions.— ^ot potential problems connected with 
the anchor-ring, the following oo-ordinatce are appropriate : If 
A B are points at tho extremities of a diameter ot a fixed circle, 
and P is any point in the plane PAB which is perpendicular to 

tho plane of the fixed circle, let P=loggp, 9=^PB, and let 

A be tho angle the plane APB makes with a fix^ plane through 
the axis of tho circle. Let tf be restricted to lie betw^n - ir and 
r a discontinuity in its value arising as we pass through the 
cirelo, so that within the circumference is «• on the upper side 
of the circle, and -r on the lower side ; ff is zero in the plane ot 
the circle outside the ciroumferonce ; p may |j»ve “ny value 
between - oo and » , and * any value between 0 and 2 t. ^10 

portion of a point is then uniquely represented by the co-ordi- 


nates p, 9, 0, which are the parameters of a system of tores with 
the fixed circle as limiting circle, a system of bowls with the 
fixed circle as common rim, and a system of planes through the 
axis of the tores. If a;, z are the oo-ordinates of a point referred 
to axes, two of wliich a, y are in the plane of the circle and the 
third along its axis, we find that 

asinh/) ^ asinhp .. asin<l 

where a is the radius of the fixed circle. 

Laplace's equation reduces to 

0 f8inhp0V\ , 0 /'8inhp0V\ , 1 9*7 _ a 

0^1 1« dpf'^idOi P* Stf /■‘■l*‘8inhp0^» 

when P denotes >/co8hp-cos^. It can be shown that this 
equation is satisfied by 

the functions p), p) rc(iuired for tho potential 

problems, are associated Legendre’s functions of degree n - g, half 

an odd integer, of integral order »w, and of argument real 
and greater than unity ; those are known as toroidal functions. 
For the space external to a boundary tore, tho function 
Q” (cosh p) must he used, and for the internal space />). 

The following expressions may be given for the toroidal 
functions ; — 


•n'Mr / , \ ( 1 1 

P„_j(C08hp) = — ^ 




_:.v - f- 

... l\^0((iO 


cos m0 


d<f> 


II - m - i 0((iO8hp + sinhp cos0)’‘^+i 
= ' / — ^ V ■ / A (cosh p + sinh/)cos0)”'» cos ?n0f/0. 

P ,{coshp)= 2 

vj o\/*Jco»li p-2 cosh 0 

,„Xl(« + w-^) n, 

Q„_j(co.shp)=(-l) jY" Jo 

sinh p cosh ^cos h MUfd w 


/■logcotUip 


(cosh p 


cos n0 


4 


=(-l)’"-2*»n(m-^'\n( -iVinh’-pr — 

V \ 2/ \ 2/ J 0 {2 cosh ft - 2cos 0) 

The relations between functions for three consecutive values of 
the degree or tho order are 

2n cosh pVn - 4(c-osh p) - - m p7t-|-4(cobh p) 

- ^91 + ^ ) K- 

P^^|(cosh p) + 2{m -h 1 ) <?oth ^ (cosh p) 

- - 771 “ 2) 

with relations identical in form for the functions Q^^^icoahp). 
The function Q„_ j(oosh p' is expansible in tho form 

which is useful for calculation of tho function, when p is not 
small. expressed in teniis of e'P, by a 

somewhat complicated formula. 

Ellipsoidal llarnionics.^ln order to treat potential jiroblems 
in which the boundary surface is an ellipsoid, Lame took as 
co-ordinates tho iiaramcters p, m, v of systems of confocal (dlipsoids, 
hyperboloids of otw sheet, and of two sheets ; these co-ordinates 
are three roots of tho equation 

w’o thence find that 

otw .. >J'/- id 


hk 
where 


S. VIIL — loi 
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We fiud from those values of x, y, z 

and on applying tho general transformation of Laplace's equation 
tlmt equation becomes 

(JI® - 1-®)^ + (p® - «’®)^i + (p**- >1®)^=0, 
ulii re t are defined by the formulae 


fp dp f dp. 


which are equivalent to 

p=kdn{k^f /.’i), Ai=/:d7t(K - A'*;, Ajj), v=k8n(k^, A:/), 

whore Atj®, Atj'* denote the quantities 1 - p p* ^ denotes the 
complete elliptic integral 

J 0 v^l - sin*^^' 

It can now bo shown that Laplace's equation is satisfied by tho 
jiroduct E(p)E(/A)K(y), w'hero E(p) satisfies the ditferential equation 

{«(» + l)/.»-(A®+Fy(EW=0 ; 

and E(/i), E(i') satisfy tJie equations 

+ [»(« + 1 )M® -^(A»+ = 0, 

'■^^-W»+l>*-jP(A®+™>')=0, 

where n and p are arbitrary constants. On siibstituting the 
values of the paramoterM iy, f in terms of p, p, v, we find that 
the equation satisfied by E(p) liecomes 

+ {(/t® + A;®)p - n{n + 1 )p®} K(p) 0, 

and E(/*), £(»») satisfy equations in p, v respectivtdy of identically 
the same form ; this etpiation is kiiow'ti us Lames equation. 

If n be taken to be a positive integer, it can bo shown that it 
is ])ussiblo ill *2n + l ways so to determine p that the equation in 
K(p) is satisiied by an algebraical function of degree n, rational 
in p, n/p®-A‘®. The functions so determined are called 

Lamd’s functions, and the 27t + l functions of degree n are of one 
of tho four forms 

K(/>) =«/“+«, 

L(p)= \/p'‘-A®(«Jp* ^+a'p*~*+...), 

NW = V^f7piN/?f^(a">"‘® + «;>“•*+ ...). 

Tiiese are the four classes of Lamp’s functions of degree n ; of tho 
functions K there are 1+^n, or~(7i+l), according as n is even 

or odd ; of each of the functions L, M, there are -w, or?(w- 1), and 

of the functions N, there are ~n, or ^(«+ 1). 

A A 

The normal forms of solution of Ijajdace's equation, applic- 
able to the s]Mice insido the ellipsoid, are the 2n + l products 
E(p), E(/a), £(i'). It can be shown that the *ln + 1 values of p are 
real and unequal. 

It can be shown that, subject to certain restrictions, a function 
of p and V arbitrarily given over tho surface of the ellipsoid p—p^ 
can bo expressed as the sum of products of Lamp's functions of 
P and in the form 



the potential function for the space inside the ellipsoid, which has 
the arbitrarily given value over tho surface of the ellipsoid, is 
consequently 
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It can be shown tliat a second solution of Lame's equation is 
r„(p) where 

f,(p)=(2»+i)e.(p)/^ 

this function F«(p) vanishes at infinity as p“"*^, and is therefore 
adapted to the s^nice outside the bounding ellipsoid. The external 
|)otential which has at the surface p~Pi, the value 

History and Literature, — Tho first investigator in the subject 
was Legendre, who introduced the functions known by his name, 
and at present also called zonal surface hanuonics; he applied 
them to the determination of tho attractions of solids of revolu- 
tion. liOgondre's investigations are contained in a memoir of tho 
Paris Academy, i^ur Vattraction dcs splidroides^ xmblished in 1785, 
and in a memoir published by the Academy in 1787, liccherchcs 
sur la figure des j)la7Ute8; his investigations arc collected in 
his ExerciaeSf and in his TraiU des functions elliptigues. The 
potential function was introduced by Lajtlace, who also first ob- 
tained tho equation which bears his name ; he aj)])lied spherical 
surface harmonics to the determination of the potential of a nearly 
spherical solid, in his memoir, Thiorie des altractiom dcs sphdroides 
et de la figure des planUes^ published by tho l*aris Academy in 
1785. Laplace was the first to consider the functions of tw'o angles, 
which functions have consequently been known as Laplace's fuuc 
tions ; his investigations on these functions are given in the 
Uieaniqm Cilcstey tome ii. livro iii., tome v. livre xi., and in the 
supplement to vol. v. The notation was introduced by 
Dirichlet (see Crelle’s Journal, vol. xvii., “ sur les series dont le 
tonne general diqx'nd de deux angles,” Ac. ; see also his monioir, 
“ Ueber einen neuen Ausdruck zur Bestimmung der Dichtigkeit 
einor uneudlich diinnon Kiigclschale ” in tho Ahhandlunge^i of the 
Berlin Academy, 1850). Ino name ** Kugelfuuctionen ” was in- 
troduced by Gauss (see Collected f Forks, vtd. vi. p. 648). A direct 
investigation of the expression for the reiti])rocal of the distance 
between two points in spherical surface harmonics was given by 
Jacobi (Crellex Journal, vol. xxvi., see also vol, xxxii.). The 
functions of the second kind wore first introduced by Heine (see 
his **Thoorie der Anziehung einer Ellipsoides," Crello's Journal, 
vol. xlii. 1861). The above-mentioned investigators employed 
almost entirely polar co-ordinates ; the use of Cartesian co-ordinates 
for tho expression of spherical harmonics was introduced by Kelvin 
in his theory of the equilibrium of an elastic spherical shell (see 
Phil, Trans, Jloy. ifoc. 1862), and also iiideponucntly by Clebseli 
(sec his i>aper, “Ueber die Kefioxion an einor Kugclflachc,” Crelle's 
Journal, vol. Ixi. 1863). Tho functions which bear the name of 
Bessel were first introduced by Fourier in his investigations on the 
conduction of heat (see his TlUorie aiiahjiiquede la chdlcur, 1822 ; 
they were employed by Bessel in the theory of planetary motion (see 
the Ahha^vdlungen of the Berlin Academy, 1824). Tho functions 
which are now known as Bessel’s functions of degree, half an odd 
integer, were employed by Poisson in the theory of tho conduction 
of heat in a solid ^uierical body (see tho Journal de Vfilcole polyt, 
Cah. 19 (1823). The toroidal functions were introduced by C. 
Neumann {Thcorie der ElcktrioiUits- und- U'drine- Vertheilung in 
einem Jihige, Halle, 1864), and independently by Hicks {Phil, 
Trans, Eoy, Soc, 1881). The ellipsoidal harmonics wore first in- 
vestigated by Lam6 in connexion with tho stationary motion of 
heat in an ellipsoidal body (see Liouville’s Jouryuil, i)art iv. 1839). 
The external ellii>soidal harmonics were introduced by Liouville 
and Heine (see Liouville’s Journal, vol. x., and Crollo^s Journal, 
vol. xxix.) The ellipsoidal hamonics have been considered as 
expressed in Cartesian co-ordinates by Green (see Collected IForks), 
by Ferrers (see his Treatise), and by W. D. Niven {Phil. Trans, 
Jloij, Soc, 1892). A vast number of memoirs and papers on 
Spherical Harmonics and tho allied functions are scattered through 
tho various mathematical journals and the Transactions of 
scientific societies. 

The following treatises may po consulted : — Heine. Theoric 
der Kugelfundieyiun, second edition, vol. i, 1878, vol. ii. 1881 ; 
this treatise gives much information as to the history and 
literature of the subject. — Fekhekb. Spherical Harmonics. 
Cambridge, 1881. — Toduunter. The Functions of Laplace, Lamd, 
and Bessel. Cambridge, 1875. — Thomson and Tait. Natural 
Philosophy, 1879 (Appendix B). — Haentzschel. Beduction 
der Potewtialgleichung auf gewQhnliche IHfferentialgleichungen. 
Berlin, 1893. ~>F. Neumann. Beitrdge zw Theoric der Kugel- 
functionen. Leipz^, 1878.-— C. Neumann. Theorie der BesseVs^ 
ehen Fimetionen, Leipzig, 1867 ; Ueber die notch Kreis^ KumU und 
Cylindcr-Functionen fortschreitenden Enttoidcelungen. Leipzig, 
1881. — Lommel. Studien ilber die BesseVsehen Functionen. 
Leipzig, 1868. — Mathieu. Cours de physique maAhdmadiqut 



SPIELHAGEN— SPIRITS 


Paris, 1873. — Pockels. Veber die partklle DiJfereiUiaU 
gleiehung Ai*+Ar*M=0, Berlin, 1891. — BOchee, Ucbcr die 
UHh^nevUwiekelungen der PoicrUialtheorie^ Leipzig, 1894. — Git ay 
and Mathews, Treatise on BesseVs Bunclions, 

Splelha^en, Friedrich von (1829 ), 

German novelist, was born at Magdeburg, 24th February 
1829. Forsaking law for philology, he became a teacher 
in a gymnasium at Leipzig, but upon his father’s death in 
1 854 devoted himself entirely to authorship. After writing 
Clara Ver (1857) and Auf der D 'dne (1858), he obtained 
a striking success with Frohlenuitisclu Naturm^ and long 
maintained a position at the head of contemporary German 
fiction with In Re%k und Glied (1866), Hammer und 
Amhoss (1869), Sturmfiuth (1876), and Quisisana (1880). 
Since this latter period Spielhagcn’s works were leas 
important until, in 1897, he recovered the lost ground 
with FavMulus, a modernized prose version of the Gretchen 
episode in Fausty which Tieck and Charles Lamb thought 
so much below the dignity of the subjc^ct. Spielhagen’s 
novels combine two elements of especial power, the 
masculine assertion of liberty which renders him the 
favourite of the intelligent and progressive citizen, and the 
love of the sea, derived from an early residence at 
Stralsund, which introduces an element of poetry into his 
otherwise rather matter-of-fact fiction, and is especially 
conspicuous in Sturmjluth and Fausivlus, 

Spires (German ^jieyeT\ a town and episco])al see 
of Bavaria, Germany, chief town of the Palatinate, on 
the left bank of the Khine, 16 miles south of Mannheim 
by rail. A Protestant church has been built on the site 
of the Retsclier to commemorate the Protest of 1529. In 
the upper storey of the classical school is the Museum 
of Palatine Antiquities, containing archajological, natural 
history, and numismatic collections. There is also a 
botanical garden. Cloth, sugar, tobacco, and wax-cloth 
are manufactured ; and tobacco, hops, fruit, madder, and 
com are grown. Population (1885), 16,238; (1900), 
20,911. 

Spirits. — The original meaning of the word Spirit 
was wind in motion, breath, the soul, and licnce it caitH? to 
denote that which gives life or vigour to the liuman body 
and other objects, and is therefore synonymous with every- 
thing eminently pure, ethereal, refined, or distilled. In 
l>opular chemical nomenclature the term spirit in its former 
sense is still occasionally encountered, for instance spirits 
of salt for hydrochloric acid. The spirits of the British 
Pharmacopoeia (e.g., sp, cetfteris nitrosi ; «/). ddorqfomii ; 
sp, camphoras) are solutions of various substances obtained 
either by distilling these with, or dissolving them in, the 
rectified spirit of the Pharmacopoeia, which latter is pure 
alcohol with 16 per cent, by weight of water. In the 
modern sense, spirits may be broadly defined as the products 
resulting from the distillation of saccharine liquids w'hich 
have undergone alcoholic fermentation. Spirits of wine 
means rectified spirit of a strength of 43 degrees over 
proof and upwards. By rectified spirit is meant spirit 
rectified at a licensed rectifier’s premises. Legally, the 
word spirits implies spirit of any description, and all 
liquors, mixtures, and compounds made with the same. 
In the same way plain spirit is any British spirit which 
has not been artificially flavoured, and to which no in- 
gredient has been added subsequent to distillation. 

The principal Act now governing and regulating the manufacture 
of spirits and the working of distifleries is the Spirits Act of 1880. 
The provisions of this and the other Acts bearing on the subject are 
exceedingly numerous and complicated, and therefore only a few 
of the chief points can be set fortli here, so that an adequate ap- 
rooiation may be gained of the somewhat arduous and ngid con- 
itions under which the spirit manufiicturer is, in order to ensure 
the safeguaiding of the revenue, constrained to carry out his 
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operations. A distillery must not, without |>ermissiou, be caiTied 
on at a greater distance tlian half a mile from a market town, nor 
may it be situated within a quarter of a mile from ^ 
a rectifying establishment. A distiller must give notice if 
of the erection of new plant or apparatus, of the time ? 
of brewing, of the removing of sugar from store or” 
of yeast from wort or wash, of the making of ‘‘bub,” of the 
locking of the spirit receiver supply pipe, Ac. Ho may use aiiy 
materials he pleases, provided that tlje gravity of the wort can 
be ascertained by the satjcharomoter, but he may not brew lH*cr 
nor make cider, wine, nor sweet wines. When the worts arc 
collected in the wash-back (fermenting vessel) a dcclaratiou must 
be made at once, sisMufyiiig the original gravity and number of dry 
inches remaining in tlie bock. At the cud of every distilling period 
a return must be delivered showing (a) ilic quantity of Yjrowing 
matciials used, (/>) the quantity of wort and wash attenuated and 
distilled, (e) the quantity of spirits produced at proof-strength and, 
(d) the quantity of “feints’’ remaining. Regulations also exist 
with regard to the amount of “ bub ” (see below) that may be added 
to the w'orts, or the quantity of yejist that may be removed from 
the wash, concerning the time iiermissible for drawing over spirit 
at the various stages, as to placing in and taking spirit out of store, 
the numbcT and size of vessels, the locking of the latter, and the 
]»ainting of the pii>es carrying various liquids in certain colours. 
The methods of assessing the duty are threefold, and wdiichevcr of 
these methods gives the highest return is the one adojited. The 
first is the aiicniiation charge. This consists in levying the charge 
due on one gallon of proof spirit for every 100 gallons of worts 
collected and for every five (icgrees of attenuation obs(M*vi*d, the 
latter being calculatc*d by taking the ditfcrence between the higliest 
s])ecific gravity of the worts and the lowest gravity of the wash 
after complete fermentation. Secondly, there is the lorn-wines 
cliarge^ calculated ujwn the bulk -(plan tity at proof strength of the 
low w’incs produced by the distillation of the wash ; and lastly, the 
feints and spirUs charge. This is the nmthcxl usually ado])tcd, as 
it generally gives the highest results : it is assessed on tlie numlnT 
of bulk-gallons at ))roof of the feints and S 2 )irits pr(Mlu(;ed by the 
final distilling o])crations. Tlie duty which was fixed at lOs. ]K'r 
]»r<»of gallon in 1860 remained at that rate until 1890, when an 
addition of fid. was marie, but a further increase to the like amount 
made in 1894 w'os, owing to the unsatisfactory results obtained, 
remitted in the next year. The rate remained at 10s. fid. until 
1900, ■when it w^as raised to 11s. 

In the decade 1880-90 the (juantity of spirits distilled 
in the United Kingdom remained ]>racticaliy stationary, 
ainl tlie consumption i)er head of |)opiilation 
sUiarlily dr- dined, so much so that the spirit duty 
began to l)e lorjked U 2 )on as one of the failing ve/opmenf. 
sources of tlie public revenue. During the ten 
years, 1890-1900, however, tlicre was a rapid increase, 
not only in the sjiirit ]»roduced, but also in the consumj)- 
tion jHjr head. A ]K>int was then reached at which the 
production had considerably outstripiied the consumption, 
due in part to the desire of the sjurit trade to meet the 
increased demand for “matured” sjiirifs, und in part to 
the fact that a large amount of ca])ital had been attract'd 
to the distilling industry. 

The following figures regarding the gallonage, excise 
duty, exports, <fec., need no exjilanation : — 


Iniited Kingdom, 


Year. 

1880 . 

1885 . 

1890 . 

1895 . 

1900 . 

Quantity 

DiHtillerl 

(Proof 

OallonsX 

Duly Paid 
(Kxc'IhcX 

Exiioris 

(Proof 

GallonaX 

.. 

Im}iort8 

(l*roof 

GallonHX 

liemaiiiing 
ill Ware- 

hOUHU 

(Proof 

OullonsX 

S7, 412, 170 
41,000,480 
40,970,295 
44,870,357 
59,240,277 

£1.3, an ,785 
13,987,472 
13,800,002 
10,195,004 
20,303,147 

1,704,204 
2,588,078 1 
3,871,390 
.3,8.54,102 
5,284,011 

10.050,407 ' 

11,7.')5,518 

12,714,049 

10,211,<HW 

10,739,100 

40,901,437 

04,405,817 

85,370,937 

108,195,402 

157,109,908 

1 


The importation of foreign jiotable H]>irit has fallen off 
materially since 1870-75, during which jKjriod it 8tc*od at 
sixteen to seventeen millions of gallons. This is chiefly due 
to the decreased consumption of brandy and, to a smaller 
extent, to the diminishing importance of rum and other 
foreign spirits. The most remarkable change in this con- 
nexion is in the case of foreign niothylat^ spirit. At 
one time (1891) the quantity of this article imported w^as 
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almost equal to the amount manufactured in the United 
Kingdom, the figures being 1,994,782 gallons for the homo 
product and 1,456,108 for the foreign. For various 
j>oasons--chiefiy, perha^js, owing to the surtax of 4d. per 
gallon on all foreign spirit — ^the quantity imported has 
gradually dwindled away, and in 1900 the figures were 
4,978,027 gallons for the United Kingdom, against 6245 
gallons imported. 

The Russian Empii-e is now the greatest spirit-producing 
nation, the German Empire coming next, and then 
Austria-Hungary, France, the United States, and the 
United Kingdom in succession. The following are Uie 
comparable figures for 1898 : — 


Pi'oduetion of Spirit^ (1898). 

nallons. GalloxiB. 


Kiissiaii Empire . 159,11^2,000 
(Herman Empire . 144,672,000 
Austro- Hungarian 
Empire . . . 106,788,000 


France . . 106,128,000 

United States 71,572,000 
United King- 
dom . . 62,731,000 


With regard to the consumption in gallons i^er head, 
Denmark stands first wdth 3*2, then follow the Austro- 
Hungarian Empire with 2*2, Rumania with 2*11, France 
with 2*07, Belgium with 1*89, the German Empire with 
1*85, Holland witli 1*83, the IJiiited Kingdom with 1*04, 
and last (of the more important nations) the United 
States with 0*97 gallons. In the British colonies. South 
Australia (Northern Territory) comes first with a con- 
sumption jjor liead of 1*90 gallons; and then in order: 
West Australia 1*50 gallon, the Cape 1*00 gallon, Queens- 
land 0*96 gallon, Victoria 0*82 gallon, New South Wales 
0*75 gallon, New Zealand 0*66 gallon, Natal 0*60 gallon, 
and Canada 0*55 gallon. Of the spirits distilled in the 
United Kingdom, Scotland produces roughly ono-half, 
Ireland nino-thirty-seconds, and England seveu-thirty- 
seconds. Although the number of distilleries in England 
and Ireland has remained practically stationary since 1880, 
the number in Scotland increased from 120 to 161 in 
tlio same period. In 1900 the actual numbers were: 
Scotland 161, Ireland 29, lilngland 10. It is difficult to 
arrive at any satisfactory figure with regard to the amount 
of capital invested in British and Irish distilleries, but it 
probably exceeds thirty millions. Illicit distillation has 
almost ceased to exist in Great Britain, but in Ireland the 
number of annual seizures under this heading is still con- 
siderable. During 1900, out of a total of 1845 detections 
and seizures, 1826 were in Ireland. 

The spirit produced in the United Kingdom is made 
almost exclusively from malt, unmalted grain, and molasses. 
The proportion of unmalted grain to malt remained fairly 
constant during the jieriod 1880-1900, but the i*elative 
(juantity of molasses employed increased considerably. 
The estimated quantities of the various materials employed 
are as under : — 


Y far. 

Malt 

(quarters). 

Uninalted 
Crain, &c. 
(Quarters). 

Molasses 
and Sugar 
(Cwt.). 

Uice 

(Cwt.). 

1883 . 

1889 . 

1892 . 

1900 . 

859,363 

907,971 

980,427 

1,410,932 

1,054,081 

1,055,222 

1,163,975 

1,542,458 

185,529 

242,618 

457,707 

774,126 

57,721 

ml 


With regard to the materials employed in the manu- 
facture of spirits in France, roughly 90 per cent now 
consist of maize (and other starchy substances), beetroot, 
and molasses, whereas in 1840 nine-tenths of the alcohol 
produced was derived from the grape and other fruits. 
This change is duo in jmrt to the ravages of the 
oidium disease (1850-57) and the (1876-90), 

which destroyed an immense number of vines, and in 


l)art to the increased demand for commercial spirit iu 
the arts and manufactures, and also to the improved 
methods for obtaining a high-class spirit from practically 
any starchy or saccha^ne material. 

The following table shows (in round figures) the quan- 
tities of alcohol produced from wine, cider, &c, {Fruit 
Akoh6L\ and from maize, molasses, &c, {Trade Alc6hol\ 
rD8j)ectively, in France at various i)eriods from 1840 to 
1900 

Fruit Alcohol, Trade AUfohot, 


(fTmYslOOO heetolUres pure almhol,) 


1840 


800 . 




100 

1852 


400 




400 

1876 


650 




1050 

1880 


60 . 




1550 

1808 


247 




2230 

1900 


823 . 

. 



2883 


In 1900 the number of alcohol units (see above) distilled 
from maize and other starchy materials was 563, from 
molasses 797, from beetroot 973, from wine 149, and 
from cider, lees, and other substances 174. Roughly one- 
seventh of the total spirit production of France is exported, 
and a large proportion of this is classed as “eau-de-vie 
do vin,” or wine-alcohol; but as a matter of fact the 
amount so classed is in excess of the actual quantity 
distilled from wine. In Germany, roughly 83 per cent, 
of the spirit manufactured is derived from potatoes. In 
1900 the total spirit distilled amounted to 3668 unit^ 
(of 1000 hectolitres of pure alcohol), of which 294fc 
units were obtained from potatoes, 599 units from grain, 
and 121 units from molasses and other materials. 

The materials used by the distiller, and the methods of pi’epavii. 
lion and treatment to which they aro subjected before and aftci 
entering the distillery, difler materially from those j,. 
employed by the brewer. It is true that (apart from^*“^Jf‘ 
the actual process of distillation) the main operations 
of the brewer and of the distiller are identical, in the 
sense that they consist in the conversion of starch into sugar, 
and of the latter into alcohol ; but whereas the object of tlu 
brewer is to produce beer, of which alcohol forms only a relatively 
small proportion, the distiller, broadly speaking, desires to product 
alcohol as such ; and it is this fact which is responsible for tht 
differences alluded to above. Thus the Chevalier type of barley 
which is undeniably the best from the brewer’s }M>iut of view, ii 
not in groat favour with the distiller. The nature of the husk 
colour, and friability of the starch, qualities wliich are of th« 
greatest importance to the brewer, are of little interest to tlu 
distiller, ana provided that the grain is fairly sound, that it con 
tains a high percentage of starch and a fair pro]x>rtion of nitro 

f iiious matter, it will pass muster as an average distilloiy material 
fter cleaning and grading, the barley intended for distiller’s mal 
is placed in stoop, where it remains for a somewhat lon^r pcrio< 
than is the case with brewing barley. It is now (generally held h 
bo advisable to treat the stoep-water liberally with antiseptics— 
such as lime, sulphurous acid and its salt, or even with a trace o 
mineral acid — as the distiller has not the opportunity of lessoninj 
the dangers of bacterial infection at subsequent stages, which i 
afforded to the brewer by the boiling and hopping of the wort 
Where maize is used for malting purposes this antiseptic treat 
ment becomes a practical necessity. In distilleries using nothinj 
but barley malt (Scots pot still whisky) the malting process i 
conducted in much the same way as that pursued with mal 
intended for brewing (sec Bekwino, vols. iv. and xxvi.), oxcep 
that the period of germination is somewhat more prolonged. I' 
^in (Bntish and foreign fuitent spirit) and potato (German; 
distilleries, where barley malt is not used as the source of alcohol 
but chiefly as a diostatic agent, that is to say, for its starcb 
converting properties, the “long” malt process is now wide! 
employed. This consists essentially in subjecting the min fin 
to a somewhat lon^hy steep (until the increase in weignt due t 
the absorbed water is about 40-45 per cent.), and secondly to a ver 
prolonged “flooring” at a moderate temperature, great attentio 
being paid to the conditions of ventilation and humidity. It wa 
formerly believed that the germinating barley grain attains i1 
maximum of diostatic power after a very short period, and tha 
when the acrospiro is three-quarters “ up ” and the rootlets say on 
and a half times the lengw of the min, the malt is ready fc 
removal from the floor. Delbriick, Hayduck, and others hav< 
however, shown that this is not the case, and the practical resull 
obtained by adopting the twenty days’ “flooring” period (and ii 
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attendant conditions) have amply confirmed the scientific researches 
on this subject. 

Hayduck has shown that the relative diastatic strengths of 
“ short ” (seven to ten days) and “long” (twenty days) malt ai-e 
as follows 

(1) For heavy barleys as 100 : 128*5 (average). 

(2) For light barleys as 100 : 160*5 ,, 

In contradistinction to the brewer (who can only use it on 
exceptional occasions and for 8{)ecial purposes), tlie distiller prefers, 
wlienever this is feasible, to use gi^ malt rather than kilned malt. 
One of the principal objects of kilning brewing malt is to restrict 
the diastatic power ; but this is tlie very factor which the distilier 
desires to preserve ; and as green malt ]>0Hsesses roughly twice the 
diastatic activity of high kilned malt, it is o1)viou8 that the distiller, 
who regards his malt merely as a starch-converting agent, will, 
ctPMfis paribus, use as little kilned malt as possible. The malt 
whisky distiller can, however, only nnike a restricted use of green 
malt, as ho relies to a great extent on the kilning itroccss for the 
development of tlie peculiar flavour characsteristic of the article lie 
producer. Moreover, it is frequently difficult during hot weather 
to obtain a satisfactory green malt supply, esjiecially lis tlui latter 
will not bear carriage for any distance, and distillers who make 
pressed yeast (commonly called “German” yeast) find that a 
proportion of kilned malt is nccessaiy for the satisfactory manu- 
facture of this article. When the distiller is unable to use green 
malt he will, by preference, use a malt which has been kilned at as 
low a temjierature as })ossiblc. Under tlicsc conditions tlu* kilning 
is little more than a dmng operation, and the tcm]H;rature is 
rarely raised above 130® F. 

Although green or low-dried barley malt is the saccharifying 
agent usually employed both in the United Kingdom and on the 
Continent, malts prepared from other cereals arc not infretpiently 
niiployod for this purpose. According to Glaser and Moraiisky, 
the relative starch-transfonning cajtacitics of the various malted 
grains, taking barley malt as the unit, are as follows : 

Barley malt . . . 1 *00 

Rye malt . 0*93 

Wheat malt . . . 1 *08 

Oat malt . . . . 0*30 

Maize malt . 0*28 

Oat malt, notwithstanding its low transforming pqw*er, jHjssesses 
(certain advantages, iiuismium us it is easily and rapidly jircquired, 
it ue.ts vety quickly in the mash- tun, and its diastatic power is 
well maintained duiiug fermentation. Rye is best nialtea in con- 
junction with a little barley or oats, as it otherwise tends b) 
sui)erhoat and to gi’ow t<»gether in a tangled mass. The older 
methods at the disposal of the distiller for the traiisfonnation of 
starchy into fermentable material, namely, the use of malted 
grain or of ae.id, have of late years been enriched by thc< dis(;overy 
that certain micro-organisms (or rather the enzymes eonbiined in 
them) POSSCS.S the jxiwer of converting starch directly into the 
dextrins, the latter into sugar, and finally of 8])litting U]) saccharine 
materials into the usual products of alcoholic fermentation. Two 
.Tapanosc* moulds, namely, Aspergillus orgzoe. and Eurotium oryztr 
(Jajianeae Kqji and Taka-Koji), were the first micro-organisms of 
this type to be tried on anything like a large scale in Europe. Tlie 
“ Koji ’ malt (if the term may bo used) is prepared by inoculating 
steamed rice with the spores of the mould, and then colhicting the 
mycelium (which develops very rapidly) immediately jirior to the 
frijsh spore formation. Koji can be used as such in the form of a 
watery extract, or, after subjecting it to a suitable drying process, 
in much the same way as ormmiry malt. 

It would perhaiis be somewhat jiremature to hazard an ojunion 
in rcgai-d to the role which this tyjie of micro-organism is likely to 
I»lay in the future of the distilling industry, bm. it is a fiwt of 
considerable simiificanco that another mould, Tuimely, Amytomyers 
Rouxii, is used at the present time on a fairly extensive scale, and 
ujiparontly with excellent results, both in France and Belgium. 
The process generally used in these countries (that of (Collette and 
Boidni) consists essentially in inoculating a sterilized (mostly maize) 
mash in a closed vessel with a very small r^uantity of the sjiores of 
the mould— one-tenth of a gramme suffices —mssing filtered air 
tlirough tlie liquid contents for about twenty hours, thus causing 
the mould ti> develop very rapidly, and .subscHiuently inducing 
fermentation by the audition of a pure yeast culture. Tln< mould 
is of itself capable of fermenting the sugar j»roduccd, but it is 
found that the yeast acts more qui<;kly and will stand a greater 
iiercontage of alcohol than the former. The yeast and the mould 
do not interfere with one another (as is usually the caw in mixed 
cultures of micro-organisms), but lead a symluotic exisUmce, the 
mould transforming the starch into sugar, ami the yeast splitting 
up the latter as rapidly as it is jiroduccd. It is sjiid that one 
gramme of culture is sufficient for the transformation of twenty- 
five tons of grain, thus saving three tons of malt, besides a third of 
a ton of starch which would lie lost during the malting process. 
One of the great advantages of this method is that the sterilizing of 


the mash and the working in closed vessels practically exclude the 
action of the undesirable mici'o-orgauisms (fission fungi) which arc a 
source of the greatest trouble under ordinary conditions. 

In brewing, all the necessary fermentable luatler is 
formed from the starch by the mashing o|X)ration. The 
wort so obtained is then hopped and sterilized. 

This method of working, however, cannot be Themmsh- 
adopted by the distiller. The brewer Mwist 
have a certain proportion of dextrinous, non- 
fermen table carliohydrate matter in his wort ; the distilhii*, 
on the contrary, desires to convert the starch as completely 
as jiossible into fermentable, that is, alcohol-yielding, 
material. This result is obtained in two ways : firstly, by 
mashing at low^ tem^ieratures, thus restricting the action 
of the diastase less than is the case in the brew’er’s mash ; 
and secondly, by iiermitting the continuance of the dia* 
static action during the fermentation }>eriod. Low-tenv 
jierature mashing alone wdll not have tlie desired effect, 
for a ])art of the dextrinous bodies resulting from diastatic 
starch-transformation arc not further degraded by diastase 
alone, but are rendered comjiletely fermentable by the 
combined action of diastase and yeast. Hence the 
distiller is unable to boil, that is, to sterilize, his wort, 
as would thereby destroy the diastase entirely. In 
this the distiller is at a serious disadvantage comparc'd 
with the breAver, as an unsterilizcAl wort is very liable 
to imetorial infection. The latter danger prevents the 
distiller from taking full advantage of the iHuiefils of 
low-tem|K,^rature masliing, and he is obliged to heat his 
mash to a teminTature which ivill, at any rate, be a 
imrtial safeguard against tin* baijterial (*vil. The metliod 
usually adojited is to bring tlu‘ mash as nijiidly as 
possible to about 1 30® F. (at w hich the maximum saccliari- 
fying action takes jJace), to keeji the whole at this ])oint 
for some littli* time, tlien to lieat quickly to about 144* 
(maximum liijuefaction jMunt), and subsec jiu*ntly to 150- 
158* — c*ccording to the consistency of the mash — at \vhi(‘h 
temperature the majority of the undesirable fission fungi 
are destroycnl. 

Ill till} mumifactim* »>f wlitsky and grain spiiiU gfimially, the 
mashing ap}>aralus (in tlm Uinted Kingdom) is siniilui to tliui 
einjiloywl in brewing, but I'nsiin* a botti-r extra(‘tion of starcli 
than IS iiwessary or dcsirahlo in tin*- hunviTV, w*vt5ral iinuslics (in 
Scotland generally three, in Ireland two) arc* hiacle with c*aeli lot of 
grist, and the ruiiiiingH from tlic^ last of these are, us a rule, usi-d 
as “liquor” for the nc*xt bateh of mall. Botiito and maize (also 
flaked maize and riee) mashes are made on a somewhat different 
principle. Tlie slandi in tliesc* inalerinls i.s first gelatinized and 
partially liquefied hy steam, eitlnr in un ojwii vessel or under 
jiressure in a closed eyJiiidiieal converter — no false bottom being 
used in either ease, as in grain mashes — and suhseijuently, iiftei 
eiKdiiig to the proiier tem]K*ra1ui’e, siweliiirified hy means of green 
or low-dried mall. Oeea.sionally the materials nnintioned uie eon- 
verted by moans of mineral aeitf, either with or without pressure. 

When the mash is finished, the wcjrt — after (in the ease of jiotato 
and maize mash) a ]K>rtion of the skins, linsks, &e., have hoc'U 
removed by spcrial maeliinery-^is run llircuigh the rc*frig<*rator8, 
very .similar in eonstj-uotioii to those used in the brewery. An 
ojKin flat-pan cooler is an i-xeejiiion in a w ell -eond noted distillery 
nowadays, as distilliiig-worts do in>t nerd the prolonged hot 
aeration nee»*ssary for brewing- w’orts, and constitute duugerous 
souriics of infwtion. 

The condilions ami methods of distillery fcrnicntaticm 
vary consideralily, and in some respects radically, from 
tlioso in the brewery. In order to obtain tlie 
maximum alcohol yield the distiller is obliged 
to w*ork with an unsterilized w'ort, and 
relatively high tenijxirature.s. Tlie necH*ssity 
for the former condition has already lieen (‘xjdained, 
and tlio latter is duc^ to the fac!t that the oi>timum 
working cajjacity of distillery yeast is reached at a t(*m- 
])ei‘ature markedly alxivo that most favoui’ahle to brewing 
types. Apart from this, if the distiller works at brewing 
temperatures, the brewing yeasts will ]uedominate, and • 
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these produce less alcohol than the distillery types. Thus 
at 75“ F. (and above) distillery yeasts, at 60* F. beer 
yeasts, and at 40* F. wild yeasts, tend to predominate. 
The conditions of fermentation which are more or less 
forced upon tlic distiller are unfortunately also very 
favourable to the development of bacteria, and if special 
methods are not adopted to check their development, the 
result would seriously affect not only the quantity but 
also the quality of the alcohol produced. The micro- 
organisms chiefly to bo feared are those belonging to the 
class of fission fungi (schizomycetes), such as the butyric, 
the lactic, the mannitic, and mucic ferments. 

It hiiH long been known to pructicjil distillers that in order to 
avoid irregular (bacterial) ferinentations it is necessary either to let 
. tlic wort “sour” naturally, or to add a small quantity 
souring. (formerly sulphuric acid was frequently oni- 

ployed) to it before pitching with yeast. The reason for this 
necessity was until recent times l»y no means clear. It has, how- 
ever, now been demonstrated that a slightly acid wort is a favour- 
able medium for tho free development of the desirable types of 
distillery yejist, but that the growth of brewery yeasts, and 
ijspeeialfy of bacteria, is very much restricted, if not entirely 
suppressed, in a “soured” liquid. The Jicid which is the result of 
a properly conducted souring is lactic acid, formed by the decom- 
position of the sugar in tho wort, hy bacterial action, and aecx)rding 
to tho equation C0lIiaO(j=2C3H^O3. 

For various reasons (one being that, in order to restiict tho lactic 
fermentation when suniciciit acid has formed, it is nettessary to heat 
the soured lupiid to a higher temperature than is desirable in the 
case of tho main wort) it is inexpedient to allow the souring process 
to t«iko place in the main wort. It is usual to make a small mash, 
prejiareci on sp/;ial linos, for the jiroduction of the “bub” (German 
Hefegut), as the soured wort is termed. This is allowed either 
to “ sour ” spontaneously, or bettor, hy inmnilating it with a pure 
culture of li, acidijieans longiasimiiSf which for this pur|K)se is 
undoubtedly the best variety of the lactic acid bacteria. Tho 
optimum developing temiioratiire of this organism is about 104“ F., 
hut it is better to keep the wwt at 122' F., for at the latter 
temperature practically no otlier Imcteria are cajiablc of develoj)- 
incnt. When the hictification is completed, the wort is raised 
to 165“ F. in order to cnp]»le tho lactifying bacteria— otherwise 
souring would go on in the main fermentation — and after 
cooling to the proper iioint, it is uiUjhcd with yeast. When a 
good crop of the latter has formed, the wholes is added to the 
main wort. The boiiolicial elfects of souring are not due to any 
spjcific action of tho lactifying bacteria, but purely to tlie lactic 
acid formed. It has been found that excellent— and in some 
ros[Kicls iHjtter — results (jaii he obtained hy the use of lactic acid 
as such ill place of the old souring process. Still more re- 
markable is the success which has attended the iutroduction of 
hydrofluoric acid and its salts as a substitute for lactic acid. 
Iiydro(!iiori<' acid is poisonous to bacteria in doses whicJi do not 
affect distillery yeasts, and the latter can ho cultivated in su<’li 
a manner as to render them caimblo of withstanding os much as 
0*2 per cent, of this acid. Bacteria can ajiparently not lie 
“ acclimatized ” in this fashion. Worts treated with hydrofluoric 
acid ])rodiico practically no side fermentation, and it seems a fact 
that this substance stimulates diastatic action, and thus permits 
of tho use of relatively low-mashing temperatures. Tho yeast 
employed in British distilleries is still occasionally obtained from 
bn^wories, but it is now generally rer^o|niizcd tliat a sjiecial ty)w of 
yeast, such as the so-called “ German ” yeast — a good dc^ of which 
comes from Holland, but which is now also imxluced in the United 
Kingdom on a considerable scialo — is desirable in tho distillery. 
This variety of yeast, although closely allied botanically to that 
used iu brewing (belonging as it does to the same class, namely, 
Saecharomyeea cerevisim), is capable of effecting a far more rapid 
and far more complete fermentation tlian the latter. Probably tlie 
most widely know*n and liost “ puro-culturc ” distillery yeast is 
* the one called “ species II.” first produced in the laboratories of the 
Berlin Distillers’ Association. The optimum working temperature 
of distillery yeast is at about 81 •5'* F. ; but it would be inexiiedient 
to start the main fermentation at this temperature, as the sub- 
sequent rise may be as much as 36“. It is therefore usual to pitch 
at about 80“ F., and then, by means of tlie atteni iterator, to cool 
down very slowly until the temperature reaches 60* F. Tlie tom- 
])eraturo subsequently rises as fermentation goes on, but should not 
exceed 86“ F. Pot-still malt whisky distillers usually work at 
somewhat lower teiiqieratures. Fermentation is carried on until 
practically all the saccharine matter is converted into alcohol ; and 
when tills is the case, the gravity of the mash is about equal to, or 
even a little below, that of water. In |K>t-still (malt whisky) 
^ distilleries the original gravity of tlic wort is usually from 1 *050 to 


BITS 

1*060, occasionally lower, but in grain (patent or “silent” spirit) 
distilleries tho worts are usually mode up to a higher mvity. In 
Germany gravities as high as 1*110 are employed; out in that 
country “thick” mashes, owing to the method to raise the duty, 
are a matter of necessity rather than of choice. 

The principles governing the distillation of the fermented 
wort — at thi» stage termed “ wash ” — are very much the 
same as those described in the 9th edition under 
Distillation and Whisky (g'.v.)* With regard to 
the apparatus, the old form of pot still employed 
in the manufacture of malt whisky in Sksotland and 
Ireland, and of brandy in Franco, has undergone little 
change, as it is generally recognized that for the prepara- 
tion of this class of spirits, which depend for their char- 
acteristic flavours on tho retention of a considerable 
proportion of the volatile by-products of the wash, the 
simplest typo of still is the best. It is curious to note in 
this respect that tho stills used in the Charonte district, 
where the genuine Cognac brandy is produced, are of the 
most elementary construction. The farther one gets away 
from the Cognac centre, the more complicated does the 
tyije of still become, and the quality of tho brandy grows 
correspondingly inferior. On the other hand, the patent 
or grain stilLs which are employed for the manufacture of 
silent spirit, from which the by-products must be removed 
as far as iHissible, have been improved in many ways. It 
w’as formerly not considei*ed possible to produce a high 
grade silent spirit, practically free from by-products, in a 
single operation; the sjiirit obtained, for instance, from 
the Cofiey apparatus in British and Irish distilleries was 
invariably sent to the rectifier for further purification. 

Stills are, however, now consiructod wliioh yield in one ojioration 
a spirit containing up to 98 per cent, of absolute alcohol, and 
free from all but the merest traces of aldehyde, fusel oil, &e. 
(foreshots and tailings). An oxcollent still of this kind is that 
of Ilj^os. The latter takes advantage of tho fact that if a liquid 
containing 1.5 jier cent, of alcohol is boiled, the quantity of fusel 
oil in tho vapour is equal to the amount iu the remanent fluid, and 
that if the |)orcentage of alcohol is less than 15 per cent., tlie 
amount of fusel in tho vapour is greater than that in tho liquid. 
It is therefoi-e, hy woi king on proper lines, possible to 1‘emove the 
whole of tlie fusel from tho mash by a single operation. By 
Hubjeijting the vapours so obtained to a carefully remilated dophlog- 
mation, the fusel oil condenses, together with tho steam and a 
certain proportion of ahfohol — in practice 16 per cent. By furtlier 
cooling the liquid so obtained, tho fusel semrates out and, being 
sjiecifleally lighter, rises to the surface of the watery sjiirit, and is 
then easily removed. This form of still is so arranged that any 
change from tlie correct temperature necessary for the adequate 
separation of the concentratea “feints” into two layers, is auto- 
matically corrected hy tho admission of more or loss cooling liquor 
to the refrigerating piiie coiled round the dcphlegmatin^ column. 
The “foreshots” (aicfehyde, Ac.) are removed by submitting the 
alcoholic vapour passing up through the main dephlegmater to 
further purification. The Ilges apiiaratus yields three continuous 
streams of fine spirit, fusel oil, and foreshots respectively. Other 
good forms of moacm “ mtent ” stills arc those of Luck and Leaker, 
roritifex and Wood, and Blair and Campbell. 

Patent, grain or silent, spirit is princiiially used in tho 
United Kingdom in the arts, for blending with malt 
whisky, and for tho manufacture of gin, British brandy, 
and various liqueurs and cordials. As there are no 
official figures, it is imjxissible to state the exact amount 
of patent spirit which is blended with malt (iKit) whisky, 
but the figures taken in evidence before the Select Com- 
mittee on British and Foreign Spirits in 1801 indicated 
that tho total quantity of whisky which went into 
consumption in 1890 was roughly 22 J millions of gallons, 
of which 16 millions represented i)ot and 6j^ millions 
latent spirit. These figures, however, certainly do not 
represent the relative projiortions of pot and patent 
spirits consumed as whisky at the present time. Accord- 
ing to a competent trade authority, Irish whisky is 
now “jiatent” to the extent of at least four-fifths, and 
Scotch whisky to fully two-thirds, of tlfe total amount 
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consumed. It certainly seems that the taste for a “dry” 
spirit, ».e., one containing less of the malt or i)eat flavour 
characteristic of unblended whisky, is continually in- 
creasing. 

For the production of whisky see under Whisky in 
\'ol. xxiv. (9th ed.), and under Distiixation (vol. vii.) • 
also above, and under By-Products (below). ' 

Genuine foundy is obtained by the distillation of wine 
in iK>t stills, similar in construction to, but smaller, than 
Vmrtma employed by Scotch malt whisky distillers. 

MpiiitM, The best bcandies, those of the Cognac (Charente 
and Charente Inf^rieure) district are made from 
light white wines possessing no marked “bouquet,” but 
which in distillation yield a spirit of a i)eculiarly fine 
and delicate cliaracter. It is remarkable that the fuller 
and more aromatic wines of the Gironde and Burgundy, 
for instance, are not so suitable for the manufacture of 
brandy as the relatively pjor growths of the Charente. 
Apart from the latter, wine brandy is also distilled in 
considerable (juantities in the Arrntignac, Marmande, 
Nantes and Anjou, and several other districts. The 
eaiLx-de-v^le de viarc obtained (cliiefly in Burgundy) from 
the pulp of skins, pijis, &c. remaining in the wine-press, 
by the addition of water and subsequent fermentation and 
distillation, are jieculiarly rich in aromatic principles. 

Hum in former times was nuuhi almost exclusively 
from the ex])res8ed juice of the sugar cane, but it is now 
largely obtained either from cane-sugar molasses or from 
CAUQ-meffdKse, that is, the sugar-cane pul]) from which the 
greater part of the juice has lieen t^xj)ressed. Fictitious 
rums, mswle either wliolly or in part from ])Iain spirit and 
flavoured with essential oils (“rum essence ”), arc occasion- 
ally encountered, but this also api)lics to other s])irits, such 
as wane and fruit brandies. 

(rtn is obtained by distilling plain spirit (of varying 
strength) in the presence of a numlier of fiavouring agents, 
the chief of which ani junijwr, angelica, cinnamon, coriander, 
and sweet fennel. Occasionally liavouring agents are 
added after distillation. “ Sweetened ” gin contains 3 to 
5 (or even more) i)cr cent, of sugar. 

Lvpwura may be defined as flavoured spirits of varying 
alcoholic strength, and sweetened by the addition of cane 
sugar. They are made (1) by distilling ]»lain spirit with 
the flavouring agents, and adding the sweetening syrup to 
the i)erf limed distillate; (2) by macerating plain sjiirit 
with various essences and extracts, filtering, and adding 
the sugar ; or (3) by adding alcohol and sugar to difterent 
fruit juices. AOninthe is a sweetened spirit containing 70 
to 73 i)cr cent, of alcoliol, flavoured with wormwooil, 
fennel, aniseed, &c., and coloured green by maceration 
with the leaves of the hyssop, mint, and wormwood 
])lants. There is a })opular belief to the effect tliat the 
green colour is due to cop[)cr, indigo, or vtlicr dye-stuffs, 
but in fact this is very rarely the case. Genuine Yerrnmith 
is obtained by adding an alcoholic extract of a number of 
flavouring and colouring agents to a fortified white wine, 
the whole being subsequently matured by exjKisure to the 
sun*s rays. The nature and quantities of the flavouring 
agents employed in the prejiaration of genuine Chartreuse^ 
liemdictine^ and similar liqueurs are ke])t strictly secret, 
but numerous “recijKJs” may be found in sjiecial works 
dealing with this subject. 

The main constituent of spirits is, of course, ethylic 
alcohol — spirit of wine — but all spirits contain small but 
varying quantities of by-i»roducts, and it is by 
pttducU 1'^® character of a spirit is determined. 

termwiu* The by-products are mainly formed during fer- 
tloa mad mentation, but are also to a certain extent pre- 
dlatitlmtions g^istent in the raw materials, or may be formed 
during the o})erations preceding and succeeding fermenta- 
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tion. The nati^ of the by-products is complex, and varies 
sensibly according to the raw materials employed and the 
methods of malting, mashing, fennentation, and distillation. 

The by-products may be classified as follows . -—(a) Hicbrr 
alcohols— usually ^oing under the name of fusel oil ; (6) comiKTuml 
cUiers; (c) fatty acids; {d) fatty aldehydes and acetals; (c) furfurol ■ 
(/) terpene, terjiene hydrate, and ethereal oils ; and {tj) volatib' 
hasos. Iho higher alcohols. These consist of mixtures of fatly 
alfoliols ooutaining three or more atoms of carbon (CnHj,„a.jOH), in 
which, as a rule, amyl alcohol (CaHiiOH) ]iredominates. The fusel 
oil of llntish jiot still spirits (whisky) is chiefly coniiiosed of 
aniylic and butylic alcohols, whereas in jiatcnt spirits iiropylicr 
alcohol is the prciwndorating factor ; that is, in the finished or fine 
sc^Mirated from patent spirit in the course of 
distillation consists mainly of amylio and Imtyli.. ahHiliols. Broadly 
speaking, the higher alcohols present in jiot are of higher mole- 
cular weight than those in iiateut spirits. Potato fusel contains a 
isobutyhe, grain fusel of n. hntvlic, alcohol. 

rho formation of fusel oil is deiiendcnt on many conditions. It 
lias lieen shown tliat at the commencement of fermentation, when 
the yeast is young and vigorous, very little, hut that towards tin* 
end of this stage a relatively large quantity, is inoduccd. Lindei- 
found the amount formed thirty-eight hours after pitching to be 
I 78 c.c. (per 100 c.c. of ahtuhol), and after seventy-two hours, 
14 *07 C.C. The presence of a large volume of yeast tends to check 
the production ot fusel, ))rohahly owdng to the overwhelming mass 
motion of the yeast on the bacteria that may he present. Further, 
it is a fact that certain organisms fonn speiulwj ali‘oholH. Thus 
Perdiix has described a fission fungus which produces amyl alcohol, 
and Beijeiinck has prov'cd that B. (fTMivfouacfpr hut iilicwn is n*- 
siKUisihle for the formation of isohutylic alcohol. Novertlielcss 
there is c-onsiderahlc evidence to jnovc that the tnu* yeasts are 
under certain conditions capable of giving ri-Mj to the formation u\ 
fiiNcI oil. TJie acid present in siurits is cliicfly acetic, acid, Imt 
small (juantities of oth(*r acids are also found! The compound 
ethers, formed by the interaction of alcohols and acids, cliiefiv 
during the feriiicntiiig and distilling ojicrations, consist almosi 
ciitiivly of fatty acid radii'Jes in combination witli ethyl and, to a 
minor extent, amyl alcohol. Ethyl acetate (acetic ether) is iln‘ 
main constituent of the (<oinj>ouiid etiicrs, the otliers being mainly 
valci.*te, butyrate, and projiionate of ctliyl. (Eminihie ether (pekr- 
goiiate of ethyl) is one j>J tlic eharaclcijstic ethers of brandy. 
Furfurol, the aldehyde ot furfuran, one of tin* chief decomposition 
]UHKlucts of the, })p,nf.o8e,H — is invariably ]>n‘sorii in m‘W pot, but 
rarely in patent, spirits, and it scimis faiily i*ortain that tb»‘ pre- 
sence «>f relatively large qiiantitii^s of this substam^is in pot-still 
spirits is mainly duo to the charring cllcct of the direct action of 
t he fire gasi <>n the carlwmaceous matter adhering to the bottom 
and sides of tin*, still. Tvrpene and tfrpmt*. hydrate are eharacti*!’- 
istic coustitueiiUs of grain fusel. Although the ethereal oils a]»|M*ar 
to play an inqKirUnt jiart in detcrininiiig the cliaracter of a spirit, 
too little is at jiresent known of these subslanetis to warrant any 
closer description, 

Tliat fvotablo spirits (excepting, of course, pure alcohol) 
and wine are greatly inqiroved liy age is an undeniable 
fact, and one that lias been recognized for many 
hundreds, and even thousands, of years. Thus of mature 
in the Gosjiel of St Luke we have the statonicnt lag on the 
“that no man having drunk old wine, straight- 
way desircth new : for lie saith. The old is Ixjtter.” 

And again, in the Ai)oeryj>ha, New friends are like new’ 
wine : when it is old, thou slialt di ink it with j>l<^asure.” 
There is little doubt that the beneficial effect of age on 
the character of spirits is duo to the changes effected in 
the characdor ami quantity of the ])y-]>rodiictH ; but the 
exact nature of these (dianges is by no means clear. Such 
imjirovemcnt as takes jdace is apparently connected in 
some way with the free access of air to, or rather tht^ 
satisfactory ventilation of, the containing vessel ; for spirits 
preserved entirely in glass undergo relatively little change, 
either in taste or in chemical comiKisitKin, whenjas cask 
storage materially affects both these factors. 

Concerning the changes in the higher alcohols, consider- 
able divergence of opinion exists, and it is, to say the 
least, doubtful w’hcther the fimel oil, to which the baneful 
effects of new or raw spirits were formerly ascrilied, actu- 
ally doe.H decrease with age. The cxiiericuice of the author 
is rather to the contrary. With regard to the coinjiound 
(ithei’s, the general Inilief up till a few^ years ago wns that 
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these bodies tend to increase with ag«^ and it is to their 
devolopment that the bouquet of spirits (as well as of 
wines) is mainly due. More recent investigations tend to 
throw doubt on this theory (although it may ^ true 
enough in particular cases). The author is inclined to 
favour the view that the ethers as a whole do not maten* 
ally increase, and that with regard to the bouquet, the 
(itheroal oils play a part at any rate equal in importance to 
that of the comi)ound ethers. 

Coming next to the acids, there is a consensus of 
opinion that they increase with age, both in the case of 
whisky and of brandy; and as increased acidity implies 
oxidation, there is little doubt that this factor to a great 
extent connotes age or improved condition. The old^hydBB 
in whisky have b^n little investigated, but on the whole 
the results obtained seem to indicate an augmentation 
during maturation. In the case of brandy, the published 
analyses show a sensible increase of aldehyde with age. 
From the latest investigations it appears more than prob- 
able that the elimination or modification of furfural and 
other pyro compounds (probably of an aldehydic and 
creosotic or phenolic nature) formed by fire action in the 
j)ot still, plays an important imrt in the improvement of 
spirits. 

The following are analyses of whiskies and brandies of 
various ages and conditions : — 


WhiskUis, 

(Excepting the alcohols, results are expressed in milligrammes 
jier 100 C.C. alcohol.) 


Description and Age, 
ac. 

Alcohol per cent. 

By VoL 

Acid (as Acetic 
Acid). 

Aldehyde (as Acetic 
Aldehyde). 

Fuffurol. 

Compound Ethers (as 
Acetic Ether). 

Higher Aloohol& 

Total By-Products. 

Scotch. Ail malt (uii- 






blended). New * . 

62-22 

26-4 

11*4 

6*6 

62-2 208-0 313-6 I. 

Scotch, All malt (un- 






idoiided. 4 yearn * 

00-46 

31-1 

13-6 

4-3 

09-4 286-6 364-8 11. 

Scotch. Ordinary Oom- 






merciol (blended). Age? 

47-56 

138-7 

18-4 

1-7 

83-2 182-5 424-6 III. 

j ‘ Brandien. 

Genuine. New , 

67-7 

60-6 

6-9 

1-3 

168-3 161-9 867-0 IV. 

Genuine. 36 years . 

47-6 

202-1 

48-1 

1-3 

133-8 345-4 7,301 V. 

1 Factitious. 

47-6 

60-6 

0-4 

01 

26-8 10-6 87-3 VI. 

: Ordinary Commercial . 

44 6 

83-1 

11-8 

1-3 

129-0 278-8 499-0 VII, 


Aote.— Analyses I.-lII. and VII. by the author, Nos. IV.-VI. by Lusson. 

* These samples represent the same quality of spirit from one distillery, 
and are therefore fairly comparable. 


The nature of the physiological effects produced by ♦the 
ingestion of spirits varies considerably, not only according 
to the class of spirit (t.d., whether whisky, 
i^cai brandy, rum, <fec.) consumed, but also with the 
9ft9ctB oi condition of the same (*.«., whether new or old, 
and so on); and there is no doubt that the 
^ causation of these phenomena is intimately con- 

nected with tlie nature and quantity of the by-produ(!ts, 
to which, as has been already said, the character of the 
spirit is due. Commenting on a statement in Bailey^s 
Book of SporU to the effect that wine and brandy had a 
tendency to make a man fall on his side, whisky to make 
him fall forward, and cider and iierry to make him fall on 
his back, Lauder Brunton (Ewdence^ Spirits Committee, 
1891) suggests that these statements — if correct — might 
indicate definite injury to various jiarts of the corebelJum. 
Thus if the anterior part of the middle lobe of the cere- 
bollum is injured, the animal tends to fall forward ; when 
the posterior part is affected, the head is drawn backw^ards, 


<kc. Brunton is inclined to believe that the varying 
action of different spirits may be due to the specific action 
of specific products on the separate nerve centres. Thus 
the cause of the epileptic convulsions produced by the in- 
jection of absinthe h^ been traced to the specific action 
of the chief flavouring agent of this liqueur. 

In view of the doubt which modern research has thrown on tlio 
older theories, to the effect that the improved character ofamatui*e, 
as compared with a new, spirit is duo to the decrease in the 
quantity of the higher aloohms (t.s., the fusel oil), a discussion of 
tlie specific action and relative toxicity of these bodies may seem 
Bupomuous, more especially as they occur in quantities which are 
apparently incapable of producing serious effects. As, however, 
tnere is considerable reason for bcueviiig that the higher alcohols 
do influence, at any rate, the flavour of the spirit, ana the evidence 
as to the non^disappearance of those substances during maturing is 
not all on one side, a brief reference to thoir physiological action 
seems to the author not out of place. Broadly speaking, the 
toxicity of the fatty alcohols increases with their molecular weight. 
Dujardiu-Baumetz and Audi^ found that the letlial dose for do^ 
was 5-6 grammes per kilo-boay-weight for ethyl (ordinaxv) alcohol ; 
3*75 grammes for propyl alcohol ; 1*8 grammes for butyl ; and 1*5 
grammes for n. amyl alcohol. It is interesting to note that the 
expeiimonts of these investigators were conduct chiefly with the 
pig, as the digestive organs of the latter animal are very similar to 
those of man, and also because the pig is apparently the only 
animal which willingly takes alcohol with its food. With regard 
to the action of spirits generally, the investigators named above 
found that the digestive organs of pigs fed for thirty months with 
]niro alcohol alone wore not aifected, whereas the animals treated 
with similar quantities of imperfectly imrifiod spirit (whether de- 
rived from the beet, the |)otato, or from grain) Buffered considerably. 

Of late years the attention of pharmacologists hm been 
directed to furfural especially, and the aldehydes gene- 
rally, as being, at any rate in part, the cause of the un- 
pleasant after or by-effects of certain spirits. Curci and 
others have shown that forfurol in certain doses is 
poisonous to animals ; and Brunton and Tunnicliffe 
have demonstrated a poisonous action of this substance 
upon man, and have compared the after-effects uiK>n 
animals of spirits containing, and freed from, aldehydes, 
and have found certain imi)ortant physiological iffer- 
ences between them. Guareschi and Mosso first drew 
attention to the fact that numerous samples of reputedly 
pure spirits contained small quantities of certain volatile 
bases of an alkaloidal nature. They apparently belong 
to the pyridine series, and have effects similar to 
those of strychnine. Bamberger and Einhorn have dis- 
covered the presence of pyridine, dimethyl p 3 nridine, and 
other bodies belonging to the same series, in commercial 
fusel oil. It is possible that the existence of these volatile 
bases in spirit may have given rise to the — on the face of 
it absurd — suggestion tliat wood spirit and tar bases have 
been used as adulterants of whisky. It appears likely that 
the formation of the bases in question is connected with 
the use of inferior or decaying grain or maize. Thus the 
spirit produced in Sweden in 1879 was particularly bod 
and had very curious effects, and it was found, on investi- 
gation by Husz, that it liad actually been largely prepared 
from decomposing grain. Moreover, Lombroso discovered 
an alkaloidal body in decayed maize, the action of which 
was not unlike that of strychnine. The quantities of 
these bases which have been found in spirits are veiy 
small, but it must be remembered that substances are 
known — such as abrine, for instance — which have marked 
eftects in practically unweighable quantities. It is possible 
that these volatile bases may be responsible for some of 
the effects — very similar to alkaloidal poisoning — produced 
by crude spirits such as Cape “ Smoke ” and the cheap 
Portuguese liquors. 

Having described the nature and effects of spirit by- 
products, and the changes occurring in them during storage, 
the question that arises is : How is the knowledge gained 
by scientific research in this direction applied in practice ? 
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It may be said that the old adage ** Prevention is better than 
cure ” holds good in the spirit industry as elsewhere, and the dis- 
tiller, therefore, tries as far as j>osuble to avoid the formation of 
those by-products which are obj^tionable, or at any rate to remove 
them during the course of manufacture. These methods for obtain- 
ing a satisfactory potable spirit are so far, however, only successful 
up to a certain pomt, and the distiller is therefore bound to liavo 
recourse to prolonged storage or to one of the many artificial pro- 
cesses of purification and maturing, the majority of which Imve 
been devised — with varying success—during recent years. Refer- 
ring, in the first place, to what may be called the natural or 
“ preventive ” methods for the i^oduction of a well-flavoured spirit, 
it is necessary (a) that the water-sui»ply (for steeping, mash- 
ing, &c.) be a good one ; (A) that no mouldy or inferior material 
be used ; (c) that mashing heats be kept within reasonable limits ; 
(d) that refrigerators bo constructed so as to avoid ba(*.terial infoo- 
tion ; (e) that the “souring” of the wort Ikj conducted on proiier 
lines ; (/) that a favourable and vigorous typo of yeast be used ; 
(ff) that the mash be cleared as far as iiossible of yeast, grains, Ac., 
prior to distillatiou—stills are now constructed which automatically 
filter the mash ; (A) and that stills, &c., be kept perfectly clean. 
Coming next to the methods ordinarily or freciuently employed by 
distillers for eliminating the undesirable by - produ<its, whicdi, 
dcsjiitc all care, are found in the course of manufacture, the most 
imiwrtant undoubtedly is purification by rational fractional dis- 
tillation. By properly regulating the distilling heats, by using a 
well -devised still, both in the first instance and also for rectifying, 
a product very free from fusel oil, and especially from fatty alde- 
hydes and volatile ethers, may bo obtained. The removal of acids 
— objectionable chiefly on account of the unpleasant decomposition 
l>roducts wdihdi they form in still—is carried out by neutralizing 
the still contents wuth an alkaline medium. The alkali so used 
also decomposes undesirable compound others, and retains some of 
the aldehydes by converting them into nou-volatilo iwlymers. For 
the elimination of fusel oil, filtering through charcoal is the most 
common method. Luck has suggested for this pur][iosc the passing 
of the alcoholic vapours through petroleum, which is said to absorh 
the higher alcohols much more easily than it does ordinary spirit ; 
and some distillers have sneecssfully tried the method of Traulw, 
which consists in treating the spirit with a sitiirated aqueous 
solution of various inorganic salts. This e^auBes the foi'matioii of 
a supernatant hiycr, which is said to contain ])ractically all ihe 
fusel oil as well as the greater pari of the foreshot by-products, 
i.e.f fatty aldehydes, &c.* 

Finally, there remain for consideration the artificial 
maturiMj processes. These are exceedingly numerous, but 
it may be said at once that the great majority of them are 
hardly to be taken seriously. Thus one inventor, acting 
on the alleged fact that spirits are im[)roved by lengthy 
journeys, suggests that a miniature railway, with numerous 
obstacles to augment the rolling and shaking action, be 
laid down in the distiller’s warehouse ! Of the methods 
w^orthy of consideration may be mentioned, firstly, those 
depending solely on the action of currents of air, oxygen, 
and ozone. They exist in numerous modifications, but 
the princi])le involved, broadly si)eaking, is to pass a 
current of hot or cold air or oxygen, or alternate currents 
of hot and cold air, or a current of ozonized air, through 
the liquid, with or without pressure, as the case may he. 
According to the patent of Mills and Barr, new whisky 
rajildly acquires the character of the mature sherry-cask 
stored sinrit if the action of alternate hot and cold air 
currents be assisted by the addition of a little sherry and 
a minute trace of sulphuric acid, the latter l3eing subse- 
quently neutralized by lime. Secondly, there are the 
processes which make direct or indirect use of the electric 
current. Of the indirect methods in this class may 
mentioned that of Hermite, which consists essentially in 
adding an clectrolized solution of common salt to the 
spirit, and subsequently redistilling. Thirdly, the pro- 
cesses which rely on accelerating natural cask action by 
artificially reproducing the conditions attendant on the 
latter in a purposely exaggerated or heightened form. 

* The alwve applies chiefly to groin or “silent ” spirit, in the manu- 
facture of which a product which is practically pure alcohol is desired. 
These methfsls caji only be used to a limitecl extent by whisky and 

brandy distillers, for a (iomplete removal of by-products also entails 
destruction of the spirit’s character. 
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One method strives to obtain this object by heating the 
spirit under pressure in an atmosphere of oxygen in a 
vessel containing a quantity of oak shavings. This pro- 
cess certainly seems calculated to remove a portion of the 
by-products, for the “grog” obtained in Allen’s experi- 
ments by steaming the staves of an old whisky cask, con- 
tained appreciably more fusel oil and comj)ound ethers 
than commercial whisky. Fourthly, w'e have the methods 
chiefly dei)endent on the action of cold. Pictet, by cool- 
ing a new brandy to — 80" C,, is said to have obtained a 
liquid which had apjtarently acquired the properties of a 
twelve-year-old spirit. Scott’s process consists in energetic- 
ally treating spirit which lias been cooled down to 0" C. 
with dry filtered air, and the o{)cration8 are so conducted, 
it is said, that there is no loss of alcohol or of the im}x>riant 
aromatic ethers. According to the published data, the 
quantity of the fusel oil is materially reduced by this 
method, and the quality of the spirit much imiiroved. 
None of the above processes have apimrcntly (although in 
practice they may give satisfactory results) been devised 
with a view to effecting the direct removal of those s^iecific 
substances (furfurol, other aldehydes, and volatile hoses) 
which later research has showm to be ijresent to a greater 
extent in new or inferior spirits than in the matured 
or superior article, and to some of which, at any rote, 
owing to their acknowledged toxicity in very small quanti- 
ties, it is more than reasonable (as Lauder Brunton and 
Tunnicliffe have j)ointed out) that at least a part of the 
evil effects j)roduced by drinking new or inferior Hj)irit 
may l)e ascribed. In this connexion a patent taken 
out by J. T. Hewitt is of interest, inasmuch as it deals 
with the problem of spirit j)uriflcation on seemingly 
rational scientific lines. This patent takes advantage of 
the fact that furfurol and similar aldehydic bodies can l)C 
removed from spirits by distillation with phenyl-hydrazine- 
sulphonate of soda, which salt forms non-volatile products 
with the substances in question. (r. s.) 

SpitSborS’On (the nann; being Dutch is incorrectly 
spelled with j#), an Arctic archipelago, almost midway 
betw^een Greenland and Novaya Zemlya, in 76” 26- 
80* 50' N. and 10* 20'- 32* 40' E., comprising the six large 
islands of West Si)itsbergcii or New Friesland, North- 
East Jjand, Edge Island, Barents Island, ITince Charles 
Foreland, and Wicho Islands, and many small islands 
divided by straits from the main group. LakT ex- 
])loration has shown the character of the interior of 
SVest Sjnisbergen. In comparatively roc'ent geologit»l 
times this, the main island, was over most of its area 
a high ]»lateau covered with an ice-sheet, which has 
gradually bci‘ii withdraw'ii from tin; w'est towards the 
east, the western n'gion being thus cut uj) into deep 
valleys and more or less i iigged mountains. I'arther east 
the inountiiins are more l oumlcd, but still fartlier east the 
])lateau character of the land remains. At the north-west 
angle of the island is a region of bold ])(;aks and large 
glaciers, in the midst of wiiich is Magdalena Bay, “ the 
pearl of Arctic; scc'iiery.” Farther south come the scries 
of glaciers called by the wiialtjrs “ The Seven Icebergs,” 
which drain a high snowfield reaching east almost to 
Wood Bay and south to the head of Cross Bay. On th(‘ 
south-east it is drained by glaciers towards or into Dickson 
and Eknian Bays. South of this snowfield comes the 
mountainous King James Land, consisting of an intricate 
network of craggy ridges with glaciiers between. A deep 
north and south depre.saion is occupied by Wijde and 
Dickson Bays, bordered on the west by a range of fine 
mountains, a spur of which separates the two bays. East 
of this depression the plateau region occurs. Its edge is 
eaten away into deep valltjys, down which the ice-sheet of 
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New Friesland sends glacier tongues into Wijde Bay. 
East of Dickson Bay the marginal valleys are larger, and 
no glaciers come far down them. The plateau between 
Dickson and Klaas Billen Bays is cut up by deep valleys 
such as the Kendal, Skansdal, and Mimesdal (all well 
known to geologists); it contains no big glaciers. Farther 
oast is found a glaciated area called Garwood Land. The 
neck of West Spitsbergen is bounded on the N. by a 
line from near the head of Klaas Billen Bay to Wiche 
Bay, and on the S. by the Sassendal and the depression 
leading to Agardh Bay. It is a complicated area of fine 
craggy ridges with lieautiful glaciers lietween. Adventure 
l^and lies south of the neck, and is bounded on the S. 
by a line from the head of Van Keulen Bay to Whales 
Bay. It is an area of boggy valleys, rounded hills, and 
small glaciers, and may be described as the tem]iorato and 
fertile l)elt, and is the only part of the island where many 
reindeer still linger. Near the west coast it contains some 
fine })eaks and large glaciers. It is |Xinctratod by the 
longest green valleys in Spitsbergen, e.//., from Coles Bay, 
Advent Bay, and Low Sound (the valley of the Shallow 
river). The southern division of the island is very icy. 
'Jliero is a high snow^field along its east side, and ranges 
of ])eaks farther "west. Two parallel ranges form the 
Uickbone of the island south of Horn Sound, the higher of 
them containing the famous Horn Sund Tind (4560 feet). 
Of the remaining large islands, North-East Land is covered 
with a true ice-sheet, while the neighbouring Wiche 
Islands sustain no large glaciers at all. Neither Barents 
Land nor Edge Ishmd carries ice-sheets, and both are 
practically devoid of glaciers down their western coasts, 
but have large glaciers reaching the sea on the cast. 
Prince Charles Foreland consists of a range of fine moun- 
tains, interrupted towards the southern end of the island 
by a flat plain of 50 square miles raised only a few feet 
above sea-level. There is a narrower depression a few 
miles fartlier nortli. 

The nomenclature is in a state of hojieless confusion, tlic 
names given by the old explorers having been carelessly 
transferred from point to point, or caj)riciously set aside. 
The true names, English and Dutch, of the principal mis- 
named sites are here indicaU^d in brackets after the 
current names : — South CaiK) (Point Look-out), TorreVs 
Glacier (Slaadberg), Kecherche Bay (Josephus Bay, Schooii- 
hoven), Van Keulen Bay (Lord Ellesmere Sound, Sardam- 
mer Kivier), Van Mayen Bay (Low Sound, Kick Kivier), 

( k)al Bay (Coles Bay), Advent Bay (Adventure Bay), St 
John^s Bay (Osborn’s Inlet), English Bay (Cove Conifort- 
lesse), Foreland Sound (Sir Thomas Smith Bay, Keerwyk), 
Cross Bay (Close Cove), the bay called Smocrenburg (Fair 
Haven, Dutch Bay), Flat Hook (Fox Point), Biscayers’ 
Hook (Point Welcome), Kedbeach (Broad Bay), Liefde 
Bay (Wiche Sound), Grey Hook (Castlin’s Point), Wijde 
Bay (Sir Thomas Smith Inlet), Verlegen Hook (Point 
Desire), Treurenberg Bay (Bear Bay), Agardh Bay (Foul 
Sound), Storfiord (Wybe Jans Water), North-East Land 
(Sir Thomas Smith Island), North Cape (Point Purchas). 
Stans Foreland is not the name of Edge Island, but of its 
south-eastern cape only. 

Over 130 species of flowering plants have been found. 
Ueindeer are approaching extinction ; the theory that they 
came over the ice from lands to the east is now of course 
abandoned. The walrus is still occasionally seen in the 
waters of West Spitsbergen. Birds are rapidly diminish- 
ing in numbers, eider ducks being noticeably fewer of 
late years. 

Uisteny . — All the purely modem expeditions — Swedish 
(1890, 1892, 1896, 1898), German (1889, Kiikenthal; 
1891, Cremer), French (1892, La Manche), Austrian 
(1891, 1892), and British (1894, Fielding; 1895, 
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H.M. Training Squadron) — were sailing expeditions, and 
confined their attentions almost entirely to the coast. In 
1892 M. Rabot made the first serious attempt to ^jenetrato 
the interior from the head of Ice Fiord, exploring a part 
of the Sassendal ; and in 1896 Sir Martin Conway led an 
expedition which crossed the island for the first time, and 
surveyed the region between Ice Fiord and Bell Sound on 
the east coast In 1897 Conway and Garwood surveyed 
the glaciated area north of Ice Fiord to about 78*^ 10' N., 
and climbed Horn Sund Tind. In the same year Herr 
Andr4 made his fatal balloon ascent from Dane’s Island 
with the intention of floating over the Pole. The first 
tourist trip to Spitsbergen was made by a small Hammer- 
fest steamer in 1871. In 1896 a weekly service of 
Norwegian steamers was established in summer, and a 
small inn was built at Advent Bay in Ice Fiord. The 
west coast is now frequently visited by tourist steamers 
during the height of summer. 

Authorities. —Important paporson the geology by Kordpnskiold, 
Gregory, and Garwooa will bo found in the Jourtial of the Geological 
tiocUty ; on biids in the IHa ; on exploration in the Journal of the 
Mtn/ai Geographiml Society ; but the chief source of scientific papers 
is the publications of the Swedish Veteiiskaps Akadcmie. A few 
descriptive works are; — ^W. Scorksuy. Accou'nt qf the Arctic 
Regioits. Edinburgh, 1820. — J. Lamont. YaMing in the Arctic 
Seas, London, 1870.— Til. v. Hxnglin. Ileisen in 1870, 187 L 
Brunswick, 1872-74. — \V. M. Conway. First Crossing of Spits- 
bergen, London, 1897. Arctic Glaciers, London, 1898. 

(w. M. C.) 

Spokane^ a city of Washington, U.S.A., cajiitul 
of »S]>okane county. It is situated in 47“ 40' N., and 
117" 25' W., on both sides of the river Spokane, at the. 
falls, in the eastern ])art of the state, at an altitude of 
1910 feet. It is regularly laid out on a level basalt plain, 
and has excellent water supply and sewerage systems, but 
few of its streets are paved. It is the chief city of eastern 
Washington, and the largest place between Butte, Monttina, 
and the Pacific coast. The city is entered by the main 
transcontinental lines of the Northern Pacific and of the 
Great Northern ; it is the north-eastern terminus of 
the Oregon Kail way and Navigation Company, and the 
terminus of the S 2 X)kane Falls and Northern Kailway. 
B^Kikane river here falls over a succession of beds or 
flows of basalt, affording magnificent w'ater-j>owcr, wliicli 
has been utilized for manufactures, for operating sti-eet 
cars, and for electric lighting. The 2 >^sscssion of Ibis 
2 K)wer is making Spokane a manufacturing city. It has 
many flour mills, sup^died from the great wheat fields of 
eastern Washington, and lumber mills, for w^hich tribute 
is levied on the yellow pine forests to the north and east, 
and smelters for the ores of north-eastern Washington and 
British Columbia. In 1900 there urere 213 manufacturing 
establishments with a cairital of $2,678,823, employing 
1779 hands, and having a iiroduct valued at $5,427,540. 
The assessed valuation of real and {)ersonal projierty 
was in 1899 $19,479,232, the net debt of the city was 
$2,868,977, and the rate of taxation was $37 ’00 j»cr $1000. 
The city dates from 1877, but in 1880 it had only 350 
inhabitants. Upon the completion of the Northern Pacific 
Railroad in 1884 a boom commenced, resulting in a jxipu- 
lation in 1890 of 19,992. Immediately after the taking 
of the census in August 1890, the city was almost totally 
destroyed by fire. It was, however, quickly rebuilt, and 
ill a much more substantial form. In 1900 the population 
was 36,848, of whom 7833 were foreign-born and 747 
coloured, including 376 negroes. Of 14,944 males 21 
years of age and over, 304 were illiterate (unable to write). 

8pol0tO^ a town and archiepiscopal see of the pro- 
vince of Perugia, Umbria, Italy, 18 miles north-north-east 
of Terni, and 88 miles north by east of Home by railway. 
Traces of the Roman theatre (375 feet in diameter) w^ero 
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uneartHed in 1891. The citadel, ^vliich stoutly resisted 
the Piedmontese in 1860, is now a convict prison. In 
1892 the city was adorned with a monument to Victor 
Emmanuel. The principal industries arc the collection of 
truJfles and the prejiaration of preserved foods. Popula* 
tion (1881), 11,885 ; (1899), about 12,000. 

SpOnflTOSa — The growth of our scientific knowdedgo 
of the phylum of the sponges has licen more rapid dui'ing 
recent years than in the case of any other group of tho 
animal kingdom. This statement is esjiecisily true with 
regard to those fundamental facts of development and life* 
history which are all-imtiortant for a projKjr understanding 
of the affinities of tho group as a wliole, and for deter- 
mining its natural ixisition in the scheme of classification 
of animal life, Fonncrly there >vas scarcely any problem 
in natural history more puzzling and obscure than that 
of the embryonic development of sponges, 
considered from the comparative stand- 
}x>int. Besoarchos, it may be fairly claiiiKHi, 
have brought order out of chaos, and 
rendered it possible to trace a common 
plan through the various types of sponge- 
development. 

As may be seen by reference to the 
article ^^poncjes in the 9th edition of the 
JSnct/clopcBclia jiritanmea, it seemed for- 
merly as if the “ amphiblastula ” type of 
development, characteristic of tlio greater 
number of Calcarea, was in contrast in 
essential iwinls with tho “planula” or 
“ parenchymula ” type found in the great 
majority of s])onges, even in many Cal- 
carea. In the development of Sycandra 
(loc. cit,, Fig. 25), so thoroughly investi- 
gated by Metschnikoff and Schulze, the 
ciliated cells of tho larva were proved to 
become the collared epithelium (so-calhid 
endoderm) lining the gastral cavity of the 
adult. In all other sponges, however, it 
was alleged that the destiny of the ciliated 
colls of tho larva was to furnish the outer 
or dermal layer (so-called ectoderm) of the 
adult The latter notion, in spite of the 
many apjwirent instances upon which it 
was based, has proved to bo simply an 
error of observation or interpretiition, 
originating to a great extent from tho 
assumption that in view of the great 
similarity between sponge-larvio and Coelenterate planula^, 
the destiny of their component layers and their share in 
building up tho adult body would be the same in the t^ 
phyla. As a matter of fact, however, the development 
the sponge-planula proceeds in a manner ])recisely o])posite 
to that of the very similar larva of Ccelenterates, and 
agrees with tho amphiblastula-type as regards the fate of 
the layers. It has now been shown in all sponges which 
have been carefully investigated, that tho fate of tho <uli- 
ated cells of the larva is to become in tho adult tho 
collar-cells, lining the gastral cavity or tho flagellated 
chambers, and no other cell-elements but these. Where 
the remaining cells are so placed as to form the inner mass 
of the larva, a complete reversal of the two layers takes 
place at tho metamorphosis. The inner mass in such cases 
(planula-type) jmsses to the exterior, on tho fixation of tho 
larva, and after surrounding tho fonnerly external ciliated 
cells becomes the dermal layer of the adult. In other 
cases (amphiblastula-type) tho cells of the future dermal 
layer are placed not in the interior, but at the hinder 
pole of the larva as in Sycandra. The metamorphosis 


is then correKpoiidingly simider, and the dermal cells, 
which usually mark the iwsterior non-(nliatod pole of the 
larva, sim])ly grow round the ciliated gastral cells, a prt)- 
cess wliich may begin in Sycandra even before fixation. 
In Oscarella, however (and [lerhaps also in Plakina), the 
.su[)erficially ])lac(jd cells of the dermal layer are also 
ciliated, both at the liinder pole of the larva and when 
forming the flat epithelium of the external surface or of 
tho canal-system of the adult. 

Tho most primitive tyi^o of 8])onge-larva is probably to be seen 
in the Ascons among Cakareay or in Oscarella among DemoapontjUx', 
In the former the larva is sot free in the genus Clathrina (Fig. 1, 
A, B) as an oval ciliated blastula, carrying a small iiumbor of un- 
diflerentiated blastomercs ov archmeytes^ usually marking the hiudor 
pole, and destined to become the wandering and reproductive cells 
of the adult 8)H)nge. During larval life an inner mass of cells is 
formed by difleroutiation and immigration of cells from the ciliated 
layer. The result is a yarvnrhyniiila larva, with (1) an outer layer of 



I'lQ. 1,— Types of 8P*i 
tlie dermal cells 


imge larvae (semidiaaranimatic;). 
are shaded, and the arehuiocytes 


The ciliated (Rastral) cells are left hlaiik, 

viic - »>*•* granulated. A, larva of riaNnina 

bhmea: B. of Clathrina reliauluni; C, young larva of LewomlenUi (or iwomlr.pstnilji 
ot Synm)’ older larva of JjeuroHolmia (or newly hatched larva of ,Spcon); h, lui'xa of 
Oncarella ; F, of a silicious Aloiiaxonld siwiigo {Mt/xUla). 

ciliated cells (gastral layer), (2) an inner mass of non -cilia Uid roumlcd 
elements (dermal layer), and (3) the arclueiwyles , tho latter may be 
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of paronchyimila may he distinguished according as the immigra- 
tion takes place at any point (multipolar, Fig. 1, A) or only 
at tho hinder polo (unipolar, Fig. 1, 15). Tho latter comlition 
is only possible when tlie arclnwaiytes are lodged in tho interior, 
as in 6V. rclivahnn, and it leads by a simple modification to the 
well-known amphiblastula-larva of Lf-ucomlmia and Hyaindro. 
To nnderstand the origin of the amidiiblastula it is only iicce-ssary 
to imagine that in a i>aroiichymulB, such as that of Cl, rdkulmn 
(Fig. 1, 15), the sha|»e and disposition of tlie ciliated cells become 
such as to greatly reduce the internal cavity, so that the ar(dia‘o- 
cytes alone suffice to till it (Fig. 1, C). Then the dermal cells 
formed by modification of the ciliated cells at the liinder ])ole can- 
not pass inwards, but must remain where they are. The result is 
an amphihlastula-larva with an anterior ciliated pole, a posterior 
nou-ciiiated pole, and a central mass of archacocytcs (Fig 1, D). 
At first tho non-ciliated pogterior colls are few in numUT or 
absent (so-called pscudogostrula stage), but as they are con- 
tinually being formed by modification of the ciliated cells at the 
hinder iwle, the surface of tho larva is ultimately made up of tho 
two kinds of cells in approximately equal pro^iortions. The larva 
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is then reader for fixation, an event preceded in Sycandra by 
the commencing growth of the iion-ciliated cells ronnd the 
others. 

Oscareita (Fig. 1, £), on the other hand, has an oval blastula 
with a very large internal cavity. The cells at the posterior pole 
are all destined to become dermal cells, but for the most ]wrt 
retain their cilia and do not immigrate. Only a few lose their cilia 
and pass to the interior, representing, probably, the archmocytes 
and the connective-tissue layer of the adult, while those remain- 
ing at the surface become the ciliated dermal epithelium. OamreVa 
is the most primitive of the DemosjKmgioif and its larva may hv. 
taken as the prototype of the other forms in this group. No 
larvne arc known as yet in TetractincUida, a gap in our knowledge 
for which it is difficult to account satisfactorily ; but in Monaxn- 
nida and Keratosa a typo of larva occurs which may be derived 
from Oscardla by supposing (1) that all dermal cells are non- 
ciliated, as in Calcarca^ whether superficial in position or not ; (2) 
that the dermal colls are placed internally in the larva, either com- 
pletely filling up the interior, or leaving a small cxcentric cavity, 
as in Hpongilla; and (3) that the cells of this inner mass have 
become precociously differentiated to form the various classes of 
tissue cells found in the adult, so that the larva after fixation 
has but to rearrange its cells during the metamorphosis, and then 
finds itself, so to speak, in working order. It is clear that a great 
saving of time is effected by this precocious histogenesis, and the 
period of development is greatly shortened. Two sub-types can 
further be recognized in the larvie of ; in the 

Kcraiosa and in Spongilfa the ciliated gastral laver completely 
surrounds the non-cilinted inner mass of dermal cells, but in other 
Monaxonida the inner mass is exposed and protrudes at the hinder 
l)olo (Fig. 1, F). Further differentiations among Monaxonid larviu 
correspond in a striking way to the systematic divisions of the 
group. 

Tleceiit discoveries in sponge-embryology h^l^•e a very 
considerable bearing njion the problem of the position of 
sponges in the animal kingdom. Although it cannot lxi 
said that any one theory of their actual place in nature 
is as yet definitely proved and established to the exclusion 
of any other, it is at least possible to narrow the con- 
troversy and to eliminate that view in particular which 
has hitherto been most dominant in zoological literature, 
the theory, namely, especially associated with the names 
of Leuckart and Haeckel, that sponges are to be included, 
in a jihylogenetic sense, amongst the Ccclcntora. Any 
speculations as to the relations of sponges to other animals 
must take into consideration their larval as well as their 
ailult structure, and from both these points of view the 
theory of their ccelenteratc affinities was foniierly con- 
sidered to be as completely established as it now ap])ears, 
with a better knowledge of the facts, U) be overthrown. 
For if the larv® of sponges and of the Cadentera be 
compared, and their layers homologized in accordance 
with their relative positions, then the adult animals must 
apjHjar totally dissimilar from the morjjho- 
logical i)oint of view, since the corresponding 
layers occupy reversed i)ositions in the two 
cases. If, on the other hand, the layers 
(‘omj losing the body of a simple sponge be 
homologized with the corresponding layers 
of a tyy)ical Ccelenterate, then spongc-larvaj 
appear altogether anomalous, since they must 
bo regarded from this standpoint as having a 
ciliated endoderm^ often derived from micro- 
surrounding jiartially or even com- 
pletely a non-ciliated ectfjdn^^ often derived 
from^ vuKTomeres, It would seem, there- 
fore, that at the present day only two views 
of the morphology and affinities of sponges 
are jiossible. On the one hand, they may be 
regarded as composed of the same two primary 
germ-layers as other Metazoa, inheriting 
these layers from an ancestor common l>oth to them and 
to the Ccelentera, and imrsuing the same course of de- 
velopment up to the end of the larval period. From the 
metamorphosis onwards, however, 8|x>nges go their own 
way, the ciliated ectoderm passing inwards to become the 



gastral layer or collared epithelium, while the end/odei'm^ 
usually non-ciliated, passes out to become the dermal layer, 
»>., the contractile fiat epithelium and the skeletogenoos 
layer. This view, formerly put fors^ard by Balfour, is now 
upheld by Maas aud Delage, and is expressed by tho 
name Enantioderfna or Enantiozoa (eVavnos, inside out), 

coined by the last 
named for the phy- 
lum. On the other 
hand, the anoma- 
lies of sponge- 
development,, 
coupled with the 
invariable pres- 
ence in sponges of 
the peculiar collar- 
ccUs, have led 
many to separate 
them altogether 
from other Meta- 
zoa and to regard 
thorn as a grouj) 
separately de- 
scended from the 
Protozoa, and in 
particular fromtho 
Choanojlaffellata, On this hy]X)thesiB s^xinges must have 
acquired independently a mode of development by means 
of ova fertilized in the usual way, which segment and 
form an embryo with two germ-layers similar to, but not 
homologous with, the germ -layers of the Metazoa 
gem, strict. This view was put forward by Biitschli and 
Sollas, and was formerly supported by Delage; it is. 
expressed by the term Parazoa^ coined for sponges by 
Sollas, and signifying a group distinct from, but in many 
respects parallel to, the true Metazoa (see Lankester [11], 
pp, 1 and 158). To give a final decision l>etween these 
two views is not possible in the present state of knowledge. 

In many other fields our knowledge of sponges has receiviMl 
noteworthy extensions, to which only brief reference can here be 
mode. The splendid monographs of Schulze |14, 15, 16] have 
made the Ilexactiuellids one of the best-known groups of sponges, 
save only as rcgartls life-history and development, for the study 
of which their habitat in the abyssal depths of the ocean 
makes them inaccessihle. Schulze [17] has also made kno\(ui the 
minute stnicturo of the collar-cells of Hexactincllids (Fig. 2), 
and has thus brought them completely into line with other forms 
of 8]>ongeR. It is, however, amongst the Cakarea that the most 
striking discoveries have been made. A very important tyjH) of 


Fw. 2.— Three collar-cellB of Sehaudinnia arctina 
(Ilexuctinellid), after F. Fi. Schulze, n, nu* 
eleuB ; /, flagellum ; e, collar. 



Fio. 3.— vHUeyanaf Iiister. A, the sponge magnified about tliree diameters; p.8*- 
upijer surface carrying the openings of the canal-system ; b. base of attachment B, sec- 
tion of the skeleton ; spA, spherules ; c, canals. (Drawings by Mr J. J. Lister.) 

Bpon^ has been found by Willey in the Western Pacific, and 
described by Lister [7] under the name of Aatroaclera mlleyana ; 
anotlier specimen of it has been found by Kirkpatrick [6] in a 
collection from Funafuti. Aalroackra (Fig. 8) has a calcareous 
skeleton, cfrmposed, however, of aragonite and not of caloite as in 
the true Calcarca. The skeleton takes the form of spherules, each 
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•of which ifl secreted in a single cell, and wows until it fuses with 
other spherules to form a compact, rigid skeleton, traversed by 
channels and passages containing the soft tissues and canal-system 
Another interesting calcareous sponge has Insen described by 
Diiderlein [2] from Jajian, under the name of Petrvstroma scMU-’ei 
It represents a new sub-family of the Pharetronidcc, termed the 
LUhonina, in which the calcareous spicules forming the main 
skeleton of the Ijody are fused together to form a rigid frame- 
work. Hinde [5] has described other species of genuine LUhonina 
Iroin the Eocene of Australia, including a now genus Pleetroninia 
and Kirkpatnck [6] has discovered a species of Plertroninia 
amongst a collection of recent sponges from Funafuti. In otlier 
Jields the researches of Minchin [12] upon the histology and 
apicule -formation of Ascons have shown the artificiality of 
Haeckel s system of the Calcarm and paved the way for a natural 
classification, while the investigations of Moos [10] ni»oii the post- 
emb^onic growth of Sycons have brought out clearly the impoilant 
fact that the flat epithelium lining the gastral cavity and efferent 
lanal-s^teni is derived from tlie dermal layer, and not in any way 
by modification or flattening of the collared gasf-ral layer, as for- 
merly supposed on purely theoretical grounds. AVe also owe to this 
author the first accurate observations [9] upon the fertilizatiim and 
maturation of the ovum, 
processes which am m 

found not to differ ^ ^ 

essentially from those 
typical for other ani- 
mals. In silicious 
■sponges {Demoaptnigias) 
the monograph }»y Top- 
sent [18] upon the 
sjjonges of the coast 
of Prance will be of 
the greatest value in 
helping to clear \i]> the Fio. 4.- Spicules of Asirffottponiifu. A. oct- 
confusion of noiiicn- actlne ; Ji, hexaetiiie. (After Hinde.) 
clature wliioli has pre- 
vailed with regard to sponges of the Hritish Fauna ever since 
the^ publication of Bowerbank’s well-kiiowii monograjili (Jlay 
iSociety). In fossil fonns Ilitido [4] has deHuribod two remarkable 
extinct groups of silicious sponges which ajipcar to be equivalent 
in systematic value to the JPcsmtinell ida or Jhvmptmyiw ; (he 
first, teimed by him OciactmelUda^ has fKjfiKdiiial or 8-rayed 
iiiegascleres (Fig. 4), and contains lh(5 Silurian and Devonian 
Aatrwnspongia^ lloemcr ; the second, iQvnxQiiHeteractincUida^ 
lias jiolyaxon mc^cleres, and contains two Carboniferous genera, 
Tlwliaaterella and Askraclinella (Fig. 5). 

In the field of general morphology and histology, recent work 
has tended to discredit some generalizations or allegations for- 
merly accepted. In the first place, it is becoming increasingly 
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Fio. 6.—- Spicules of Heteractlnellida. A, typical polyactinc; 

B, rosette-liko form ; C, 1>, B, nail-like forms, C and £ in 
profile, T) from below. (After Hinde.) 

apparent that the term mesoderm cannot be applied with pro- 
priety to the skeletogenoiis parenchyma of sponges, and that tiiey 
can no more be characterized as ‘‘Mesodermalia” than can the 
Alcyonarians. In the second place, the once much advertised 
nervous system of sponges has become in the course of years alto- 
gether discredited ; and such drawings as Fig. 22 of the article 
Sponoes in the JBncjfclopcrdia Pritannim (dth edition) are now 
considered inaccurate or incorrect in every detail. 


Autuoiutie8.-[1] Delage. “ Spougiaii-CB,” TraiU de ZoolomA 
Concr^U, n. 1. Paris, 1899.— [2] D6deiii.ki n. ‘ ‘ Uober die Lithon- 
iiia,” ZooL JahrhikliAr, x.— [8] Evans. “ The Structure and Meta- 
morphosis of tlie lAirva of Spmigilla Quart. Journ, 

Mur. Sci.^ N.S., xlii. 1899.-^4] Hinde. A Marngiaph of the 
Briiish Poftail Sjwiges. London (l^alteoutological Society). [5] Jd. 
“CulcisjKinges from the Eocene of Victoria,” Quart. Joum. God. 
Soc., Ivi. 1900.~-f6] Kiukpatrick. Sponges from Funafuti,” 
Avn. Mag. Nat. //isf., (7) vi. 1900.— [7] Lister. ^‘Astrosclera 
willcyaua,” IPUlefs Zoolagkal Jlrmlts. Cambridge, 1900. — [8] 
Ma\s. ‘‘Die Entwicklung der Spongien,” Zool. OciUralbL, v. 
1898. [9] Jd. “Ueber lieibing und Bofruchiung bei Spoiigicii,” 
Auat. Ameiger. 1899. [10] Jd. “Dio Weitorontwicklung der 
Syconen,” Znfsrhr. /. iriss. Zmd., Ixvii. 1900.— [11] HixcillN. 
“The Positioii of Sponges in the Animal Kingdom,” Hcienee 
l*rogresSf X.K., i. 1897. [12] Id. “Materials for a Monograph of 
the Ascons, I.,” Quarterly Journ. Mirr. AW., N.S., xl. 1898. 
[18] Jd. “ Sponges,” jMiikesier'H Zooloyy, I’urt ii. London, 1900.— 
Ill] Sciin.zE. “ Hexactincllida,” rhaJlevger PeporU, Zoology, 
vol. xxi. [lf>J Jd. “Ilexuctiiiellidon des Indischeii Oceans,” Abh. 
preuss. Akad. U iss. Berlin, 1894, 1895. [IQ] Jd. Amerikantsche 
Hei^actindlideu. Jena, 1899. [17] Id. ‘‘Dio Hexactinclliden,” 

Fauna Arrfira. Jena, 1900.— [18] Top.sknt. “b'ltudo Mono- 
graphique des Spongiaires do Franco, I. Tetraciinellidn,” Arch. 
Zool. jKe/). el Gen., (8) ii. 1891 ; “ II. Caniosa,” ibid., (3) iii. 1895 ; 
“III. lladromcrina,” ibid., (8) viii. 1900. —[19] Vosmaeu. 
“Ponfora,” Itronn's Thierreich, ii. 1887.— 120] Ztttkl. 7V.»/. 
Hook of J\ihrontulogy. TjOIuIoii. 1900. For fuller references lo 
literature see [1], [8], [19|, and [20]. 


Spongeit in Cnmmeor, Sponginilfiur. 

Much has been done to describe and make known the various 
kinds of sjumges suitable for eonimercial }>urj)o.ses in extra-Kuroj»eaii 
watei-s. Kniilli [IJ Inis publislied a fiilly illust rated monogra)»li of 
Florida sjMmges, and Wliiteleggc [5J onunicraleH the spccii-s of 
Auslmliuii sj>onges with serviceable qualities. A Huniinary of 
ac(‘.cssious^ to oiir knowledge of sponges from the economic 2 )oint 
of view will be found in Seurat [8J. 

Practical c\p(‘niiients in the cultivaiiou of balb-spongos liave. 
been limited for the most' jwiri to alt erupts to projMigatc sjxmgcs by 
means of cuttings. A number of .such trials have been made in 
Florida, a’ul are Riimruarizcd by Allen |JJ and AVliitclcggc [5]. 

TIic r<‘sultb of tbow*, (‘XfMjrinicnts wctj*, ciumiraging on the whole as 
rcganls the groutli of the cuttings. The elnef dillienlty is that of 
attaching the sjKUige-cuttings to tlieir sujrport ; and for the sub- 
seqnent grout b, the locality and )M)sition cbosen for the cutting is 
all-iinjM>rtunl. AVliiteleggc ]>oints out tlial in nature the iiiiest 
speciiiiciis re found on the underside of stomps or rocky ledges, and 
suggests that an ‘-iV'-rted position would probably be most favour- 
able for rapi<l growth of the cuttings. Wilson [6] and other writers 
have suggested that sjrongcs might be, grown from tbe “sjyawn,” 
that is t(» s;iv, by rearing the larva* in aquaria. There is little 
difiieulty in getting Bijonge-hirva*. to fix themselves in c^ajAivity and 
to undergo their metainoiphosis into tiny sjarnges, diffcriiig from 
the, iwreiit only in size and sexual immaturity ; but ii njqHjam to 
be. ulmnst impossible to ge.t tb(* youug s]K>iiges to grow to any si/c, 
or even to increase in dime.nsinns at all, uiaW avlilicial conditions. 

It seems )K>ssibl(‘, however, tliat young sjMUiges which have heen 
r«*ared in an aquarinin might subscqiieiitly be j>lueed in the sea, in 
situations favourable f»)r their further growth. For this it wouhl 
be necessary that the larvje slaadd be got to fix themselves 
some suitable obji*et, which could afli-ruards be placed, with the 
little s})onge attaclKsl to it, in a favourable loealjtv. Detailed cx- 
periniciits upon this method of culture ar»’ needed. Kveii a ques- 
tion bo sinqile, and yet so iuq>ortaiil, as that of the lime required 
for a young sjwmgo b) grow under natural coiiditwms to a nuiikct- 
ahlc size, is as y«'t unanswered. 

AVith i-ogard to the regulations of sponge-fislicries, an ini])oriant 
j>oiiit <o Im) determined is uliethei it is desirahU* that a (dose season 
shotild Iw instituted for sjionges or not. A female s]K>nge sends 
out at the projM*r season many thousands of larva*, and it is clearly 
contrary to tlie interests of the sponge-fishery that the sponge 
should 1)0 destroyed before it. lias s|)awncd. It would, therefore, 
he a gmit gain if the spongers could be protected untiJ liu^ sjunMiing 
season is past. Observations ai*e urgently needed in onlcr to ascei - 
f<iin whetner this is possible. The ]>oints njxui wbi(di iiiforiMalioii 
is reijuired may be illustrated by tbe jireseiit writei’s (sxperienecH 
with regard to the simple calcareous s)K)ng(*s known as Ascons. In 
studying Hie dcvcloinneiit of this group, it was found that in the 
family Clathrinidce all the females of any given sjK*cics were ripe 
at aliout the same time, the interval between tin* earliest and tno 
latest being not mindi more tlian a foilniglit. Eggs could bo re- 
cognized ill tlie sjionges aliout six weeks before the larva* were 
emitted. In the family Leimmlniiida;, however, it was found 
that each sjiocies siiawned throughout the wanner mouths of the 
year, and that, at any time, one sjiecimen might lx? found with 
eggs, anotlier with larva*, and a thii'd enijity. (Clearly, therefore, • 
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it would bo possible by methodical observations to establisli a close 
season for any species of CkUhTinid(F.t but not so for Leua)9oUniidm, 
If the various species of cominci-cially valuable i^nffes were studied 
carefully from this point of view, it might be found possible to in- 
crease the numbers of some of tlie species, at least, by sagacious 
legislation. The sprmges should be protect^ from the time when 
eggs are first recognisable in them, until the larvic have been sent 
out. It should be the duty of a special commissioner in each loca- 
lity to determine and report upon such points. Tliere. is much 
work of practical im^iortance yet to be done by naturalists upon 
sponges. 

Atthoritikh. — [1] At.lek. “Report upon the Sponge-Fishery 
of Florida and the Artificial Culture of Sponges," Jmm, Mar. 
JUol. Jl.ssoe,t N.S., iv. 1896. — [2J Bipdkr. “Notes on Projects for 
the lnii)rovement of the Sponge-Fisheries,” ibid. — [3] Seurat. 

“ L’ElKinge,” linll, Sor. Nat., d' AcclvrtnataJtwn^ 48. 1901. — [4] 

Smith. “The Florida Commei-cial Sponges,” Bull. U.8, FWi. 

xvii. 1898.— [5] WniTELKOOE. “Iteport on Sponges 
from the Coastal Beaches of New South Wales,” Beeards Aiadraf. 
^fus., iv. 1901. — [6] WiiiSON. “On the Feasibility of raising 
Sponges from the Egg,” Bull. U.S. Fish. Comm., xvii, 1898, The 
above works may be consulted for further references. 

(e. a. M.) 

SporOJBOapi — ^Thc class of Sporozoa, notable Inith 
for the numerous forms included (nearly 600 sixjcies) and 
for its pathological importance, lias in the last few years 
formed the subject of an enormous number of memoirs, 
which in many |)oints have largely modified the old ideas 
lield about these organisms. Even since the completion 
of the section Sporozoa in the Tien^eich, which included 
a revision of the entire gronj) up to the end of 1897, 
works have apjjcarod which have completely changed our 
knowledge of tlie lifediistorios of these forms. Notable 
among those arc^ the confirmation by Simond, Schaudinn, 
and Siedlocki of the old theory of II. and L. Pfidfler on 
the dimorphism of the Coecidca; the discovery hy Ross 
and Grassi of the alternation of generations in the malarial 
])arasitcs (a metagenesis connected with the occurrence of 
intermediate hosts) ; finally, the discovery by Schaudinn 
and Siedlecki of a true fertilization in a certain number of 
Sp'irozoa, for whicli ilio present writer’s announcement in 
1896 of the siixual dimorphism of niacrosiKirozoites and 
niicrosixirozoites preiw-red the way. Nevertheless, despite 
these new discoveries, the division of all Sjjorozoa into 
C/ytosporidia an<l Myxosporidia does not yet seem to have 
been justified ; the names Neosporidia and Telasporidia, 
n*ceiitly pro^iosed by Mesnil ami Schaudinn, are jierhaps 
better, but lack priority. W(j shall therefore divide them 
into the Rul)-c1usses Cytosiioridia and Myxosporidia, 
leaving unclasscd all those forms which are still so little 
known as not to fall into either section. 

I. Cytospokidia (Labbo). — Adult form gfuierally jier- 
manont; usually uninucleate. There is an initial intra- 
cellular jihase in most cases. The phase of grow'tli always 
])recedes the phase of S|X)rulation. Sponilation results in 
a definite or indefinite number of archispores,! each of 
which gives rise to a sjiore or sporozoite. Tlie sjKire has 
no pillar capsule with evaginable filament. The 8|K)rozoitc 
is not amoeboid. There are four orders : — 

1. Ore(jarinida. — The older works have wcsll dcscrilxid 
the life-histories of Grogarines, and later research has 
altered but little the knowledge which we owe to Stein, 
Jlay Lankestor, Biitschli, A. Schneider, <kc. A fau’ly 
detailed account of the order will ho found in Ena/. Brit., 
vol. xix., under the heading of Protozoa. A few new 
points, however, are worthy of notice here. 

As regards the intracellular stage of the young Oi^arine, Leger 
and DulKiSf] (1899), in opposition to the received opinions, hold 

^ In the present writer’s nomenclature the arcbis|)ore is the R];)ore 
before formation of its characteristic investing case ; the “sporozoite” 
corresponds to the falciform liody; but while the t.erm “falciform Ixidy ” 
was applied originally to the asexual sporogonic form, sporozoite in- 
cludes both these and the more recently discovered macrogametes and 
microgametes of the scliizogonic cycle. 
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that the sporozoites iKmotiato between cells, and that the iiitm* 
ooUnlar oouditioii is an exception ; tlie question cannot yet be 
considered as decided. We know that Grog^nes, in addition to 
their power of association into pairs or chains, may also undergo 
a true copulation after euoystarion, Wolters (1891) noticed, in 
addition to ty|>ical mitoses, a nuclear copulation preceded by the 
expulsion of ][K>lar globules. Gudnot, Mrazok, Ldger, and Dnbosq 
have taken up the question, hut tlioir results are so different as to 
load to the opinion that the phenomena vary in different species. 
(The same is held of Cocoidiioa.) As remrds spomlation, the ease 
of Aggreg^, observed hy Frenzel (1883) in Crustacea, has till 
now remained exceptional ; in these Gregariues the arohispores are 
transformed directly into sporozoites. Generally speaking, the 
archispores form siiores with a double envelope containing eigh^ 
rarely four {Polyrhabdina), sporozoites. An intennediate case is 
furnished by Porospora of the Lobster, the spore of wliich is naked. 
Siedlecki (1900) in MomcgfdU ascidUc, Ldger (1901) in Stylorhynchua, 
Cudnot (1901) in Mom^slis, observed the interesting fact of a copu- 
lation of archispores inside the cyst, but it is not possible as yet 
to generalize from this single instance. Another point of interest 
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FlU. 1.— Hnsmosporidia; A, two Lankesttrella in the Mood corpuscle of 
a frog ; K-U, Cnryolums. fiiim Idood corpuscles of lizards ; It, fragmenta- 
tion of the nucleus of the corimscle ; C, commencement of ency station, 
the nucleus of the corimscle has elongated, lying parallel to the para- 
site ; round the latter is a tibrillar zone, produced by disintegration of 
the corpuscle; D, commencement of formation of sporozoites, tlm 
nucleus of the parasite proliferating, the corimscle reduced to a mere 
sac; £, cyst with niicrosporozoites ; F, cyst with macrosporozoites ; 
a. an isolated microsporozoite ; 11, an isolated macrosporozoite; (11, 
residual core). (Original.) 

is that of cuiloniic cysts, already attae.ked hy A. Sehiieidcr and 
Ijcgor ; how does the sporozoite imnetrute jfoiu tlic alimentary 
canal into the ccclom to fonn ccclomiu cysts ? Again, is tlicrc an 
endogenous reproduction among Gregarines, resulting in self- 
infection, 08 is the case in other Sporozoa ? Opinions are divided. 
Oaulleiy and l^lcsiiil, on a single inconclusive observation, believe 
ill a direct reproduction of sporozoites in the epithelium. Oueiiot 
saw intracellular stages in the cricket : the hypothesis of L^ger 
and Dubosq, previously put forwanl by the pivsent writer and 
Rocovitza, of a direct jiassage of sporozoites across the epithelium, 
seems tlie most tenable. 

The order of Gregarinida, containing nearly 70 genera and 200 
species, ejdits quite easily into two sub-orders Cephalina, which 
always have an apparatus for fixation, the cpimerito (genera 
Pvrosporay Didymgjdnfs^ Gregarina, Actmocephalm, HtylorhfnichuHf 
&c.) and Aceplialina, w'hicli lack an epimerite (genera 
PferosjKPra, Uroapora^ Pot yrhabdhw.^ &c.). 

2. llcem>t^oruUi(ki. — A small group of minute forms, 
living in the blood corpuscles of Vertebrates, intermediate 
ill character between Gregarines and Coccidians (Fig. 1). 
A small sporozoite i^enetrates into a blood corpuscle and 
there grows, assuming all the characters of a small acopha- 
line Gregarinc. At this stage it may become free in the 
TOiiim, and even undergo conjugation. Spomlation occurs 
in a blood corpuscle where the animal encysts. Two 
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forms of cysts may be distinguished, those with macro- 
sporozwtes are very different from those with micro- 
sporozoites. The present writer has been unable to 
detect conjugation between these two forms of si)oro- 
zoites. It appears probable that neither an alternation 
of generations, such as we know in other Sjorozoa which 
live in blood corpuscles, nor a phase in an intermediate 
host, occur in these forms ; it is more likely that infection 
occurs by the intestine directly. 

ThoBO niinnto organisms aro classed in throe genera j 
Lankesterella Oatyolysus (Labbd), llfcmogregiirina 

(Danilewsky), living in the blood of Reptilia and Ratrachia. 
This group has been attacked by numemiis autliors, who place 
its members among the Gymnosporidiida ; it is difficult to see on 
what grounds this is based, for both in form and lifo-histoiy these 
organisms are very different from Gymnosiioridiida. Some, such 
as Oaryolysus in the blood of Lizaids, aro extremely interesting 
from their actions on the blood corpuscles in which they lodge : 
namely, the reduction and disappearance of the hsemoglobiii, 
hy^)crti’oi)hy of the cormisclc, with a mechanical and chemical 
action on the nucleus which excites amitotic division. (Labbc, 
Arch, zool, ejcp, 1894.) 

3. Coccidiid<x. — A group of extremo importjince, owing 
to the diseases to which these parasites give origin ; a 
group on whicli recent researclies have thrown a vivid 
light, showing in the life-history two distinct cycles which 
former writers had distinguished as two s^iecific Ibriiis 
(Fig. 2). These aro as follows : — 

A. Sporogonic cycle {Daueriporen of 11. and L. Pfeiffer, 
Cycle of Simond, Sporwjmie of Schandinn). A 

sporozoite penetrates into an epithelial cell; it becomes 
rounded, and increases in size, secreting reserve granules 
(ooccidine). It then invests itself with a rcsistent ca]»sulc 
(sometimes provided with a micropyle), breaks away from 
the ciiithelium, and falls into some cavity of the host’s 
bfKly. The jirotoplasm draws itself together within the 
capsule (oocyte of Legor and Schandinn), the nucleus 
divides by mitosis or by chromatic fnignientation, result- 
ing in the formation of archisiiores ; each arcliispore is 
then directly transformed into a spore containing 1 to n 
sporozoites. A cystal residue may occur after formation 
of the arcliispores, a sporal residue after that of the 
8i)orozoitcs. Most often, the formation of si>orcs is 
exogenous, that is to say, occurs outside llie host in 
the fmees. 

y>. Schizogouic cycle. This cycle includes two phases ; — 
(o) Intracellular divisions, which may occur in the intra- 
cellular stage, the Coccidian dividing several times. Al- 
though denie<l by some authors, tliis is a very general 
mode of reproduction in acute cases, {h) Schizogonic 
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cycle proper (Sckwamiertporen of R, and L. Pfeiffer, 
Cycle aspotule of Simond, Schizogmie of Stjhaudinn). 
A 8i)brozoito penetrates an epiUielial cell, becomes 
rounded, grows, and is directly transformed into si^ro- 
zoites. This is a case of absolutely endogenous sporula- 
tion, occasioning self-infection. The sporozoites thus 
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Km. 2.-^Coee%dimn : diagram of the l!fe-histo^}^ A, intracellular divisions 
Id an epithelial cell ; formation of macrogametes ; a sporozoite ]M|nc-^ 
tnites into a cell, becomes rounded and grows ; grHtiulcB of c(M;cldine 
appear in H, the nucleus divides many times, and the pn)t»>plaHm seg 
nieiits into macrogamptes ; C, formation of an o(»cyto at the expense of 
a macrogamove ; 1), formation of a mlcrogamete («, a free inlcrogHinete) ; 
E, ferti’ijsstion of an oocytii from a matTogamete («, microgamettO *• K, 
Bj^rogunic eye’ •, resulting from the fertilization ; a, <*yst with concen- 
trated protoplasm ; 6, division of the contents into four archlspores ; c, 
formation of sporozoites in the spores (r, residual core of Uio cyst) ; a, 
ruptured spore, showing two sporozoites, and r, residual core of the 
siwre. 

formed are of two kinds. In 1891, the prestmt writt*r 
discovered that in this schizogonic. phase (then consid(’rt‘d 
as a separate specific form) thenj existed cysts witli 
nmerosporozoites and others with microsporozoit(*.s, and lie 
(like Schuberg) propounded the tlieory of a sexual 


Tho old classidcatiou of Coccidia does not sfiein to lift’d much recasting in the light of recent reaeandi ; it will sunicc, thfrefore, 
to complete that whicli tho jircsent W'riter put forward in tlio Ticrrckh (1897-99). 
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without fila- I 
ments | 


spnerical : 
with 


I ovoid : 
with 


more than 2 ) 
sporozoites j 
2 sporozoites . 


sporozoite, 
which is 


valved 


I I not 

I I valved 

V 2 or 4 sporozoites . 


( Kudos]), 
smooth 
Endosp. 
villous 



) 

) 


Kiincria (Schn.). 

Minchinia (Labbd). 

Klossiii (Schii.). 

Adelea (Schn.). 
Barroussia (Schn.). 

Echinospora (Ldgor), 

Diaspora (Ldgor). 
IlyalokloBsia (liabbd). 


Oligoplastina: 
oocyte with 
a definite- 
number of 
arcliispores. 


Totrasporoa, wila 4 
sporozoites 

Disporea, with 2 spores 


{ spore bi-pyra- *1 
midal / 

spore ovoid, 1 
and Jf 

tho sporozoites 
are 


bivalve 

non-bivalve 

2 


Crystal lospora (Labbd). 

Goussia (Labbd). 
Coccidium (Lkt.). 
Cyclospora (Schn.). 
Diplospora (Labbd). 
l 80 S]K}ra (Schn.). 


a 
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dimorphism and of a fertilization. Schaudinn and 
Siedlecki (1897-98) have the credit of having actually 
observed the fertilization of macrosporozoites by micro- 
sporozoites ; these elements have therefore the value of 
macrogametes and microgametes. Wasiliewski and L^ger 
have discovered locomotor cilia in the microsporozoites 
which give them a resemblance to zoospores. Fertiliza- 
tion has been seen in several cases. The microgamete 
may effect ]>cnetration, cither before the formation of the 
capsule on the assumption by the macrogamete of the 
character of an ofKiyto {Adelea avata), or after formation of 
the capsule (Coccidium pro2^ivm). 

The life-history of a typical Coccidian exhibits, therefore, a 
sporozoite which has come from a spore, and^netrates into a 
cell ; it then, wliether after or without intracellular division, is 
transformed into u microgamete or niacrogamete (oocyte). Schi- 
zogony may, like the intra(*ellulur division which is one of its 
phases, occur seve.rul times in siicxsession. This constitutes the 
ordinaiy typo of lifc-histoiy, but there exist numerous modifications 
of the scheme. In Klossia Eberthi^ for example, both microgametes 
and spores are formed, but there is no schizogonic cycle, only a 
sporogonic. On the other liaiid, there exists a whole group of 
Coccidiida, the Goussia and Coeddium of fish, of which only the 
sporogonic cycle is known, the microgametes being perham I'epre- 
sented by tlie old Jiliahdtif^tora (Ijaguesse). Finally, the old genus 
EiTneria (scliizogonic cycle) has a real existence. There are 
therefore a certidn nnmhor of obscure ])oints in the general life- 
liistory of Goccidians, and it would he somewliat hazardous to 
draw too wide an inference from the development known in certain 
species. (See classification table on previous page.) 

4. Gymnosporidiida , — This name was applied in 1894 
by the present writer to a whole series of minute organisms 
then recently discovered, of extreme im{3ortance in zoology 
and ])atliology, inhabitants of the blood corjmsclos of birds 
and mammals. 'J’hey were first discovered by Danilewsky 
in birds ; then by Laveran (1881) in human blood, 
whore they cause marshy fevers or malaria; finally, 
the researches of Koss and Grass! indisputably de- 
monstrated by cx})eriiuont the occurrence of an alter- 
nation of generations, and opened new horizons to us. 
As with the Coccidians, we find in those parasites both 
schizogonic and sjiorogonic cycles, as well as a sexual 
reproduction ; but the cycles which in ( V)ccidians are 
]mssed in the same host, in this case are found in different 
hosts. Wo commence our study of the life-history with 
the most important of those organisms, the parasite of 
malaria, Plasmodium malarias (Figs. 3, 4). 

A, The schizogonic cycle, the only one known till 
recently, occurs in human blood, giving rise to malarial 
fijvor. After the discoveiy by Laveran of the forms 
])rosontod by this parasite, the researches of Marchia- 
fava, Colli, Golgi, Mannaberg, and Grass! have thoroughly 
determined the developmental phases as occurring in man. 
A small sporozoite, hardly yuvir millimetre long, 
enters a human red blood corpuscle, grows, and becomes 
amoeboid, charged with pigment (melanin), at the cx])ense 
of the hamioglobin of the cor^msclc. It then becomes 
round, and without forming a cyst divides into a certain 
number of minute sporozoites. 

Two other forms occur in malarial blood. The macro- 
gametes {formes en croissant of Laveran) are found 
chiefly in malignant tertian and quotidian fevers, and the 
summer-autumn fever of Marchiafava ; they are consid: d 
by Grass! the adult form of a 8|)ecial genus (Lavefunia). 
These macrogametes, at first intraglobular, are possibly 
conjugated forms (Mannaberg), and become afterwards 
free in the serum. The microgametes {formes fiagelUes 
of Laveran, Polymitm of Danilewsky) are not formed in 
circulating bl(^, a fact which gave rise to the old opinion 
of Grass! and l^bb4, that they were forms of d^enera- 
tion. As a matter of fact^ the flagella of flagellate forms 
are filiform microgametes, very active and mobile, and 
rich in chromatin. Microgametes and macrogametes only 
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meet in the intestine of the second host, the mosquito^ 
where fertilization occurs. Successive schizogonic cycles 
may be produced in human blood, each sporulation result- 
ing in an attack of fever. 

B. Sporogonic cycle. The idea that mosquitos played 
a part in malarial fever is extremely ancient, but was first 
definitely formulated by Patrick Manson, who thought of 
the possibility of an intermediate host as the outcome 
of his beautiful researches on the migration of Filaria 
sanguinis hominis, Bignami and the present writer had 
only thought of the possibility of an inoculation by the 
puncture of the insect. Ronald Ros8(1897-99) succeeded in 
discovering in mosquitos the stages of the sporogonic cycle, 
while Grass! elucidated and completed these researches, 




Fig. a— P/omodmm mtUarim: schizogonic cycle, In blood corpuBcles— A, 
formation of niacrogametcB (eortw en aroUxant ) ; B, formation of emiro- 
zoitea (asexual cycle) ; C, formation of microgametes (flagellate bodies). 

and at the same time discovered the actual intermediate 
host. Anopheles, Nowadays, ouing to the conclusive 
experiments of Grass!, and although sonio }x>ints are still 
obscure, we know the 8iX)rogonic life-history of Anopheles. 
The insect when sucking the blocxl of malarial patients 
absorbs numerous parasites, but the macrogametes and 
microgametes are not digested. Fertilization of the 
macrogametes then occurs. Each macrogamete, possibly 
after a reduction of the chromatin, becomes an oocyte; 
this assumes a fusiform shaiK) instead of a spherical, and, 
}X)netrating the wall of the intestine, surrounds itself with 
a membrane as the “Black spore” of Koss, and after 
growing form.s an enormous number of archisj)oros, each 
of which becomes a small falciform sporozoite. At this 



Fig. 4.— Pfomodjum wuOarice; sporogonic cycle in Anopheles: a, free 
macrogamete ; a', the same spherical ; b, microgametocyst setting free 
a microgamete, V ; e, fertilization ; d, the resulting cyst (ookinete); e, 
proliferation of nuclei in the cyst ; /, cyst with thousands of sporozoites 
and with residual cores ; isolatM sporozoite. 

stage the cyst breaks, and the sporozoites fall into the 
body cavity, whence they are carried by the circulation 
to cells of the salivary gland, where they remain till the 
mosquito, in biting, inoculates the man. To recapitulate, 
in Plasmodivmi malarias there is an asexual schizogonic 
cycle in man, a sexual sporogonic cycle in Anopheles^ and 
these form an alternation of generations as in Coccidiida, 
but one which occurs in different hosts. The question 
then arises, are there several species of parasites in 
malarial fever or only one with several varieties ? Grassi 
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admits two different genera, PloBmodium and Laveraniay 
with numerous species. Laveran formerly admitted but 
one polymorphic species; in former works, the j)resent 
writer recognized two, possibly three, varieties of the 
same species : — 

Var, tertiana^ Qolgi : inactive, slightly amoeboid, with 
few sporozoites, with minute inicrogametes ; apparently 
characteristic of tertian fever, developing (schizogonic 
cycle) in 48 hours. 

Var. qtuirtana : active, markedly amoeboid, with 


small mass of protoplasm, either parasitic in muscular and 
connective tissues, or free in some organic cavity, grows 
and becomes amoeboid, exhibiting an ectosarc, with an 
endosarc full of nuclei. Unlike the Oytosporidia, this 
present group is generally multinucleate. The stage of 
growth is not distinct from the stage of sporulation j a 
nucleus is isolated and surrounded by a smidl quantity 
of protoplasm, and becomes a s 2 )oroblast which may give 
rise to two or to several sjKires. Each spore secretes one 
or more polar capsules with an evagiiiable filament and 


numerous sporozoites and largo microgametes ; apparently iiontains a little mass of protojdasm. The structure of 

1 . • i* 1 1 . • 1 polar capsules in the s])ore is quite comparable to that 

of iiematocysts in Coelentera, and has been well worked 
out by Thelohan, whose researches marked a great advance 
in our knowledge. A process of endogenous re]>roduction 
exists in addition to tlie ordinary i)rocess of reproduction 
by sjmrcs. 

Thelohan failed to obtain artificial infection and to discover 
the endogenous re}»roduction ; as a matter of fact, the siwres 
never liateh ont in the host’s body. C«)hu and PoHein have dis- 
covered cases of jdasinotomy, in which a kind of protoi)lnsniic bud 
of ectosarc and endosarc containing some nuclei becomes detached ; 
these little masses have but to grow in order to fonn tlic oi*dinary 
protojilasmic masses, and one may imagine that a rapid multp 
idication of tbc iMirasite witiiin tl»o host is ilie resiili of tiiis 
unequal division. Cohn also observed reqiroduction by a hiinl of 
swarm Kjwres, but Diillein and Mra/.ck think them not swarm 
spores, but accidental ju'oeesses of degeneration. 

We may follow Gurley in dividing Myxosimridia into 
two orders; (1) PJiamorystuUa, and (2) Cryptocy&tidui 
= jSficro»i)fynidm, 

In tho Phtrnjocyittidiif the spore has 1 to 4 jwjlar capsules always 
visible in ihe^ fresh state ; these are tlio true Myxosporidia. Some 
of these, the l)ispoi*ea, liave a single 2 >ansporoblast, whieli tlien 
forms two siwres ; after the 1‘orination of tho latter, no aetive 


characteristic of quartan fever, developing in 72 hours. 

Tho quotidian form would seem to be the product of 
a com 2 )lication of the two cycles. Tho malignant 
would be tho result of a variety wivuiculatumf and a 
variety prascox — Grassi and Fcletti. The jjoint is highly 
controversial, and can only be settled by a number of new 
observations. 

Other Oymnosporidia are known hesidos the 'malaria:. In birda 
babb^ distingnisned a genus Protemoina {Ha:^nwprotcu8) almost 
com 2 )arable to PL mjolarm^ with an acute and often mortal in- 
fection in various birds ; and a genus Haltoridium, distinguished 
by tho elongation of its body, with a sejwrato 82 >orulation at ite 
two extremities (dumhlsjU-snaped), which determines a chronic 
infection in birds. The schizogonic cycle alone was known. 
Since then MacCallum, 02ne, and Ross have demonstrated that 
mosquitos {Culex pipiens\ in wiiich a 82)orogoiii(5 cycle occurs, 
inoculate the birds. Those genera are the only (lymnosporidia in 
which the life-history is well known ; but many other similar forms 
have been detected. Kossel in Afriwui monkeys, Kolb in oxen of 
South Africa, Dionisi in \\kiit^ {Pidyrhronwphilus Ai‘hroinatinis\ 
Smith and others in Texas fever (2^iropl<mna hi(fem.ifium\ Babes 
in hiemoglobinuria — cases of cattle in Rumania (Babe»ia)-'\\ti\o 
discovered 2 iaraailes resembling G 5 ’’mno 82 Knidia. But our know- 
ledge is too inade( 2 uate to 2Hjrmit of general conclusions. 

II. Myxosporidia. — As contrasted with the Cyto- 


.h»> org.™™ umittaewuHi, 

amoeboid, free m organic ctivitn's or encysted in or^^ns i^^totheca they arc oval or subspherical. The remainder, the. 
(muscular and connective tissues, at times in epitlielia); i>olya|)orea, liuvc always more than two HjKWfddasts. They include 
their idiase of growth coincides with their iihasc of siwrula- three families: the Myxidiidie {Splurnmpnra, M{f.ndynny Mpromma, 

merit, and contains the single amccboid s 2 )oro:witc ( d.q^hilc vacuole ; and the Ohloromyxidic {i^hro- 
Ko cose of copulation or of sexual rciiroduction has lieen the si»orc of whicli has four polar ciqwules. The AHcro- 

spunUUa^Cnjpt^ivysiidia are iuoonqdetely known, despite their 
wide oeeurrciK'C in the Animal Kingdom, Tlicy have a single 
iMjlar capsule in a minute spore rarely larger tlnin 2 or g. They 
may have numerous {Pthstophora)^ eight {Th^loliama\ or lour 
{(turleya) 82 »ore 8 in cacli j>ausporo))la8t. These organisms arc very 
common in InsecU and in tho lower Crustacea ; they are also 
found in Batraehia, Rei>tilcs, and Fiali. The “ I’ebriiie ” ol silk- 
worms is due to Nosema honihifria ; T'hHoha.'nia wtosyKtra and J h. 
(lUirdii ]>roduee serious disease in Prawns and Sl»iimj)S ; Th. cun- 
trjeani is 2)o«8ibly the cause of a 2 >laguc among Crayiislj. 

SAKOOSPORIDIA.—Our knowledge c)f SarvocyRtis, found 
in tho muscular and connective tissues of numerous 
Mammals, Birds, and Beptilos, has made but little j>ro- 
gress. The initial stage is always in a muscle-cell ; the 
organism forms an elongiited tiilKj, often surrounded by 
a double membrane, tJie outer 2>iD’f vrhicli is formed 
by apposed rods; the interior of the cyst becomes 
divided into a series of chandlers, in which are formed 
reniform or falciform sporozoites. Researches have shown 
* that alonir with this mode of dcvolotmicnt, there exist 

true si«rc«, Uith ovaginable filament but 

STdehlBwince, of tho valves, and tJi© ^ S-oX* caDSule each a little mononucleate mass of protoplasm. 

?rLr.„.ro™»to s.,c»,«ridi. .« 

t™ they durer h. nun.,™™ oth. e her- 

((^i,iftoXhaohMi:/,/,'origiiMi.) acters. Tho question of an intermediate host and altor- 

ou»erYv.-«. The older works f tl.f 

Thelohan, and the more recent studies of Doflon^nd Cohn, fonns ihic4i cannot at the inoment )»« 
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Blajn and Acis), The SBiiuMSPoniniA (L. Pfeiffer and others) 
in lower Cmstaoea are still less known ; the Ap^spohidia (Caul- 
lery and Mesnil), such as Bertramia^ Aptoaporidiwmy &c., are, like 
Microsporidia, without polar eajwule. There are also numerous 
genera not yet classed at all : Botellus^ (JcdomoriditiAn* Toxo- 
sporidiutfif Metach^iikovella, hut little understood; it is also jws- 
sible that the Ammhidmm of Cienkowsky, in which endojiarasitio 
forms have been described, lielongs to them ; as also SUdleekut 
(Mesnil), a parasite of Amahm^ a very interesting form, a possible 
link l)etweeii Grogarinos and Mesozoa. 

Besides the older ivorks of Balbiani, Btttschli, Gelli et flan 
Felice, Duiiilewsky, Golgi, Grass! et Felitti, Laveran, Marcliiafava, 
Kay I^nkester, Kivolta, Aimd Schneider, Stein, Ac., the student 
should consult the following B kktkam. ZooU Jahrh» Anat.^ 
V., 1892.— B. Panimewsky. Parwnioloffie comparie du »ang: I, 
et //. Charkof, 1889.— B. Gbassi. *^8tudi di una zoologo sulla 
malaria,” B. Aec, Linceij ccxcvi., 214 pp., 4 PL, 1900.-11. 
UamenmOller. ** Bibliotheca R]K)rozoologica,” Ann, Mw. Hint, 
nat, MaradlUy L, 232 pp., 1899. — A. LabbA **Recherche8 
zooiogiques et biologiqiies sur Ics |)ai'a8ite8 endoglobulairs du sang 
des Vertdbrfcs” Zool, Exp,, ser. 8, ii., 60-258, PI. 1-10, 

1894). “Bochorches zoologizes, cytologiques et biolomques sur 
les Coccidics” {Arch, Zool, mp,, ser. 3, iv., 617-654, PL 12-18, 
1896. “Sporozoa” {Tierreich, 6“ livr., 180 pp., 196 fig., 1899). 
— A. Lavkkan. L'JfemaJlozoairedupahidmne,, Paris, 1891 ; and 
numerous notes by the same author in C. B. Soc. &oL, Paris, 
1890-1901, and in the Bulletin Ac. Mod. Paris, 1880-1901. — L. 
lii^uER. ** Bccherches sur les Grdgariiies ” {Tdbl, Zool,, iii., 1892), 
and numerous notes by the same author in C. B. Ac. Sci., 1892- 
1901, et C. K. Soc. Biol., 1892-1901.— M. LChk. **£rgebnisse der 
noucren Sporozoenforschung ” {Centralbl, Bakter,, xxvii., 867 and 
436, 1900 ).— Mannadebg. Bie Malaria - Parasitm, Vienna, 
1893. — P. Mingazzint. ** Coiitributo alia conosconza degli 
Sporozoi ” {Me.m. Lah. Anat. Jionm, 31-85, 3 PL, 1894). — G. H. P. 
Kuttall. “Die Mosquito-Malaria Thcorio” {Centralbl. Bakt,, 
XXV., 161-170, 209-216, 245-247, 285-296, 337-346, 1899).— L. 
Pkeikkkk. Prolozoen als Krankheitsei'regcr. Jena, 1891, et 
Supplern. 1895. — R. Pfeiffek. Bdtrag. zur Protozoenforsehang 
— Die. CoceUlien-Krankheii der Kaninchen, Berlin, 8vo, 1892. 
— R. Russ. Brit. Med. Jonm., 1899 and 1900.- F. Sciiaudinn. 
“Ueber den Generationswechsol der Coccidicn und die neuero 
Malariaforschung” {Zool. Jahrh. Anat,, xiii., 197-293, 3 PL, 
1900).-'SGnuBEBO. “Ueber Coccidien des Mousedamios” {S, B, 
Ce,H, Ullrzkiirg, 1892). — Sieplecki. Ann. Tnaf., Pasteur, 1898- 
1900. — L. SiMONP. G. a. soc. Biol, et Ann, Inst. Pasteur, 
1897-98. — P. Tiif:i.oiiAN. “ Rechcifhes sur les Myxo8|K)ridie8 ” 
{Bull, scieni. Fr. Belgique, xxvi., 100-395, 3 PL, 1895 ). — Wasie- 
LKWSKY. Sporozoenkundc. Jena, 8vo, 1896. — M. Wolterm. 
“Die Conjugation und Sporenbildung boi Gregariiicn ” (Afrr/i. 
wikr. Anat., 99-139, PL v.-viii., 1892). 

It is enough to mention here the pathological intracellular produc- 
tions 'which have been noticed in a large number of liuman and 
animal diseases, and have been assigned to Sporozoa. Many writem 
have ol)scrvcd and studied these formations in cohoh of epithelioma, 
sarcoma, herpes zoster, cow-pox, smallpox, Oriental sore, &c. 
Wo have at present no certain indication whether wo are to regard 
those as organisms in the nature of Sporozoa, or rather, as some 
hold, to consider them as 8])ecial cases of ccll-degenenition liaving 
nothing to do with jMirasitism. (a. L*.) 

SpottsylVAilia^ capital of Spottsylvauia county, 
Virginia, U.S.A., situated about 50 miles north of 
Uicliinond. It was the scene in May 1864 of one of 
the longest and hardest fought battles of the Civil War. 
Eiirly in May, General Grant, with the anny of the 
Potomac, advanced against the Confederates under General 
Lee in Northern Virginia. A series of bloody battles 
ensued, beginning with those of the Wilderness, in which 
neither side was really victorious, though the Union forces 
constantly gained ground. Grant then made a flanking 
movement towards SiK>ttsylvania Court House, 15 miles 
to the Mttth-east, where fighting continued for ten days, 
with no decisive results, but with heavy loss on both 
sides. The Union losses were estimated at over 10,000 
in killed and wounded ; the Confederate loss was much 
less, since they were fighting on the defensive, and on 
familiar ground. | 

SprMf a river of Prussia, rising in the district of 
Up|)er Lnsatia, in the kingdom of Saxony, close to the 
Boliemian frontier, and flowing nearly due N., past 
Bautzen, Spremberg, and Kottbus, dividing between the 
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first two towns for a time into two arms. Below Kottbus 
the river splits into a network of channels, and swings 
round in a big curve to the W., forming the peculiar 
marshy region (30 miles long and 3 to 6 miles wide) known 
as the Spreewald. Having returned to its predominant 
direction, it turns W.N.W., and passing Furatenwaldo 
and Kbpenick threads Berlin in several arms, and joins 
the Havel at Spandau. Its length is 227 miles, of whicli 
112 are navigable ; the area of its drainage basin is 3660 
square nules. It is connected with the Oder by the Fred- 
erick-William or Miillrose Canal (made in 1662-68, 17 
miles long), and by the Oder-Spree Canal (made in 
1887-88), and with the Havel by the Berlin-Spandau 
Navigation Canal (5| miles long). 

SpFMWftIdy a marshy depression of the middle 
Spree, in the province of Brandenburg, Prussia, ex- 
tending to some 106 square miles, its length being 
27 miles and its width varying from 1 to 7 miles. 
It owes its marsliy character to the river Spree, which 
above Liibben splits into a network of over two 
hundred arms, and in seasons of flood generally over- 
flows considerable portions of the region. In the 
parts which are especially liable to inundation, as, 
for examjde, the villages of Lehdo, Leipe, and Burg, 
many of the homesteads are built each on a little self- 
contained island, approachable in summer only by boat, 
and in winter over the ice. In spite of its marshy char- 
acter the Spreewald is in part cultivated, in part con- 
verted into pasturage, and almost everywhere, but more 
esjjccially in the lower districts, wooded in a park-like 
way, the predominant trees being 'willows. Fishing, 
cattle-breeding, and the growing of vegetables, more par- 
ticularly small pickling cucumbers, are the chief occupa- 
tions of the people, about 30,000 in all. In great part 
they are of Wondish blood, and though the majority have 
been Germanized, there is a small residue who have faith- 
fully preserved their national speech, customs, and their 
own peculiar styles of dress. The attractive blending of 
wood and water makes the Spreewald in summer a resort 
of the people of the Prussian capital, which is only from 
50 to 70 miles distant. The chief town is Lublin (47 
miles south-east of Potsdam). 

Sprinsrfl^lclf & city of Illinois, U.S.A., capital 
of Sangamon county and of the state. It is situated 
near the river Sangamon in the central part of 
state, at an altitude of 582 feet. It is regularly laid 
out on a level site, is divided into seven wards,, has 
good water supply and sewerage systems, and is well 
jmved with brick and wooden blocks. Springfield is one 
of the most important railway centres in the Mississippi 
Valley j it is entered by the Baltimore and Ohio South- 
Western, the Chicago and Alton, the Chicago, Peoria and 
St Louis, the Illinois Central, and the Wabash, Its 
manufactures are not of importance commensurate with its 
railway facilities. In 1900 there were 320 manufacturing 
establishments, with a total capital of $5,030,438. They 
employed 3871 hands, and the product had a value of 
$6,612,286. In 1900 the assess^ valuation of real and 
personal property was $5,594,097, a very low valuation ; 
the net debt of the city was $1,026,924, and the rate 
of taxation was $76*92 per $1000. Population (1890), 
24,963; (1900), 34,159, of whom 4654 were foreign- 
born and 2227 negroes. 

Sprlnsfleldf a city of Massachusetts, U.B.A., 
capi^ of Hampden county, situated in 42*" 06^ N. 
and 72® 35' W., on the river Connecticut, in the southern 
|)art of the state, at an altitude of 70 feet. It is rather 
irregularly laid out on a level plain with broad streets. 
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It has three railways — the Boston and Albany ; the New 
York, New Haven, and Hartford; and the Boston and 
Maine, which join in a fine new Union Depot. Spring- 
field is a manufacturing town of great prominence. In 
1900 it contained 817 establishments, with a total capital 
of 817,105,947. They employed 10,123 hands, and their 
product was valued at $21,207,039. The principal of 
the varied products were enveloi^es, $659,445 ; paper 
goods, $1,164,985; foundry and machine-shop products, 
$1,482,742; fireanns, cotton goods, steam railway cars, 
and sewing-machines. In 1900 the assessed valuation 
of real and personal property was $72,358,481, the 
net debt was $2,181,204, and the rate of taxation was 
$13*80 per $1000. Population (1890), 44,179 ; (1900), 
62,059, showing a rapid and substantial growth. Of the 
lK)pulation in 1900, 14,381 were foreign-born and 1021 
negroes. 

Sprinflrfiolcli a city of Missouri, U.S.A., ca])ital of 
Greene county, situated in 37* 14' N., and 93* 17' W., 
on a high prairie in the south-western part of the 
.state, at the intersection of the Kansas City, Fort Scott 
and Memphis, and the St Louis and San Francisco 
railways, at an altitude of 1350 feet. It is regularly 
laid out on an undulating site, and is divided into 
eight wards. It has good water supply and sewerage 
systems, and its busine.ss streets are imvcd with brick. 
In 1900 it contained 245 manufacturing establishments, 
with a total capital of $2,111,048. They employed 2127 
hands, and their products had a value of $4,126,871. 
The princijml of these establishments were flour mills, 
tJie iiroduct of w’hich had a value of $985,398. The 
a.s 80 ssed valuation of real and personal property was 
ill 1898 $8,202,546, the net debt w^as only $128,477, 
and the rate of taxation was $23*00 per $1000. Sjaing- 
tield is the site of Drury College, a Congregational institu- 
tion, opened in 1873, which had in 1899 a faculty of 18, 
and was attended by 325 students. Population (1890), 
21,850; (1900), 23,267, of whom 1057 were foreign-bom 
and 2268 negroes. 

Springfioldf a city of Ohio, U.S.A., capital of 
Clark county, situated in 39* 54' N., and 83* 46' W., 
on the river Mad, south-west of the centre of the state, 
at an altitude of 988 feet. The city is well laid out, is 
divided into six wards, has good water supply and sewer- 
age systems, and is well paved, mainly with brick. It 
is an imjx)rtant railway centre, being at the intersection 
of four railways — the Cleveland, Cincinnati, Chicago and 
St Louis, the Eric, the Ohio Southern, and the Pittsburg, 
Cincinnati, Chicago and St Louis. Its manufactures 
arc extensive. In 1900 there were 305 establishments, 
with a total capital of $14,091,175 ; they employed 
6638 hands, and thoir products had a value of 
$12,777,173, of which $5,272,636, or nearly half, was 
agricultural implements. Foundry and machine-shop 
products had a value of $3,097,910. The assessed 
valuation of real and personal property was in 
1900 $17,894,095, the net debt of the city was 
$926,186, and the rate of taxation was $23*10 i^er $1000. 
Population (1890), 31,895, of which only 3735 were of 
foreign birth ; (1900), 38,253, of whom 3311 were foreign- 
born and 4253 negroes. 

Springfdntein. See Grange Kivkr Colony. 

Sprinflf Vallayp a city of Bureau county, Dlinois, 
TT.S.A,, in the northern part of the state, at the inter- 
section of three railways, in a coal mining region. 
Population (1890), 3837 ; (1900), 6214, of whom 2845 
were foreign-bora. 


Spursaon, Oharlaa Haddon (1834-1892), 

English Baptist preacher, born at Kelvedon, Essex, on 
19th June 1834, was the grandson of an E.ssex pastor, and 
sou of John Spurgeon, Indoijendent minister at Upper 
Street, Islington. He became usher at a school in New- 
market, and joined the Baptist communion in 1851. His 
work at once attested his “conversion”; he began dis- 
tributing tracts and visiting the poor; joined the lay 
preachers' association, and gave his first sermon at Tever- 
sham, near Cambridge. In 1852 ho became pastor of 
AVatorbeach. He was strongly urged to enter Stepney 
(now Kegent’s lAirk) College to prejiare more fully for the 
ministry, but an appointment with Dr Angus, the tutor, 
having accidentally fallen through, Spurgeon iiiteriiretecl 
the contretemps a.s a Divine warning against a college 
career. The lack of early systematic theological training 
certainly had a momentous efleet upon his development. 
Broad in every other respect, ho retained to the last 
the narrow Calvinism of the early 19th century. His 
powers as a boy preacher becamt^ widi‘ly known, and at 
the close of 1853 he was “called” to New Park Street 
ChaiKjl, Southwark. In a very few months^ time the 
chapel was full to overflowing. Exeter Hall was used 
while a new chapel was being erected, but Exeter Hall 
could not contain Spurgeon’s hearers. Tlie enlargiMl 
chapel at once j)rovcd too small for the crowds, and a 
huge Tabernacle w^as ju'ojectod in Newington C^auseway. 

The preacher had recourse to the Surrey Gardens Musie 
Hall, wliere his congregation numbered from seven to 
ten thousiuid. At twenty-two he was the must popular 
preacher of his day. The Metropolitan Tabernacle, with 
a platform for the preacher and accommodation fur 6000 
]Kjrsons, was oj>en(‘d for service on 25th March 1861. 

The cost was over .£30,000, and the debt was entirely paid 
off at the close of the o|>eiung services, wdiicli lasted over a 
month. Sjuirgcon preached habitually at the Tabernacle on 
Sundays and Thursdays. He frequently sjKvkc for nearly 
an hour, and invariably from heads and subheads jottod 
down upon half a sheet of letter paj)er. His Sunday scr* 
mons w'cre taken down in shorthand, corrected by him on 
ISlonday, and sold by his publishers, Messrs Passmore and 
Alabaster, literally by tons. Clear and forcible in style 
and arrangement, they are models of Puritan exiiosition 
and of ap])eal through the emotions to the individual con- 
science, illuminated by frequent flashes of spontani'ous 
and often highly unconventional humour. In his ni(»thod 
of employing illustration ho is suggestive of Thomas 
Adanns, Fuller, Baxter, Thomas Man ton, and Banyan. 

Like them, too, he excelled in his vigor(»us command of the 
vernacular. Among more recent i«*cachcrs lu^ hod most 
atiinity with Whitetield, Richard CWl, and Joseph Irons. 
Collected as TJm Tahernade Pulpit, the sermons form 
nearly fifty volumes. Spurgeon's Lectures, A]>hori8ms, 
Talks, and “Sailings for Sermons” were similarly steno- 
graphed, correc;ted, and circulated. He also edited a 
monthly magazine, Tlie Stoord and Trowel, an elal»orate 
expasition of the Psalms in seven volumes, called The 
Treamry of David (1870-85), and a l)ook of sayings 
called John Plamjhmm's I'alks; or, Plain Jd vice far Plain 
People (1869), a kind of religious Poor Ricim'd. In the 
summer of 1864 a sermon which he preached and printed 
on Baptismal liegeweratian (a doctrine which he strenu- 
ously repudiat(,*d, maintaining that immersion was only an 
outward and visible sign of the inward conversion) led to 
a difference with the bulk of the Evangelical party both 
Nonconformist and Anglican. Spurgeon maintained his 
ground, but in 1865 ho withdrew from the Evangelical 
Alliance. Subsequently in 1887 liis distrust fif modern 
Biblical criticism led to his withdrai^ing from the Baptist 
Union. His pow'crs of organization were strongly • 
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oxhibiled in the Pastors* College, the Orphanage (at 
Stockn^l), the Tabernacle Almshouses, the Colportage 
Association for selling religious books, and the gratuitous 
book fund which grew up under his care. He died at 
Mentone on 31st January 1892 (and was buried at 
Norwood Cemetery), leaving a widow with two sons, both 
preachers, one of whom, Thomas, succeeded him at tlie 
Taberna(^le. An Autobiography ^ compiled by his widow 
and his private secretary from his diary, sermons, records, 
and letters, was published in 4 vols., 1897—1900. 

(t. be.) 

Spy (Military), — Halleck says : “ Spies are persons 
who, in disguise, or under false pretences, insinuate them- 
selves among the enemy in order to discover the state of his 
affairs, to pry into his designs, and then to communicate 
to their employer the information thus obtained.” Accord- 
ing to this definition, an officer or soldier of the British 
army who should give “aid and comfort” to the King’s 
enemies could not be included in the category of spies. He 
is guilty of high treason, and is dealt with accordingly. It 
was ruled by the Brussels Conference, 1874, Art. 22, that 
“military men who have penetrated within the zone of 
o])erations of the enemy’s army, in order to collect informa- 
tion, are not considered as spies, if it has been possible to 
recognize their military character.” As Halleck points 
out, “it is the disguise, or false pretence, -which constitutes 
the perfidy and forms the essential of the crime.” It was 
perhaps superfluous of the Brussels Conference to rule 
that “a spy, if taken in the act, shall be tried and treated 
according to the laws in force in the army which cap- 
tures him ” (Art. 20). The practice of courts-martial in 
sentencing spies is almost invariably founded uixm the 
simple principle of Appian, cpioted by Grotius : “ It is 
usual to kill them.” “ Spies are generally condemned to 
capital punishment, and with great justice,” says Vattel. 

Srifl&flfAr ( — city of the sun), capital of the native 
state of Kashmir, in Northern India, 5263 feet above the 
sea, on both banks of the river Jhelum, which is crossed 
by seven wooden bridges. Area, 3795 acres. Population 
(1891), 139,410, of whom 118,960 lived in the city projjer; 
(1901),! 22,536. The city is exposed to both fire and flood. 
In 1891 six of the seven bridges were swept away. A 
regular watcT-supply has Ixjen provided. The artizans 
of Brinagar enjoy a high reputation. Unfortunately 
the historic industry of shawl-weaving is now j^rac^tically 
extinct. The loss of the French market after tin? war of 
1870 was followed by the famine of 1877-79, which 
drove many of the weavers into the Punjab, and the 
survivors have taken to the manufacture of carpets. In 
1893-94, the export of shawls was valued at only 
Ks. 2 2,850 : other industries arc paper, leather, papicr- 
iiiAchc, silver and copper ware, wood-carving, and boat- 
making. The three chief routes of communication with 
India arc: (1) along the Jhelum valley to Murree and 
Kawalpiiidi, which has been opened throughout for wheeled 
traffic (195 miles); (2) over the Banihal [lass (9200 feet 
above the sea) to Jammu (163 miles); (3) over the Pir 
Panjal paas (11,400 feet) to Gujrat (180 miles). 

Sec AValtku R. Lawrence. TIui Vnlley of Kashmir, London, 
1895. — M. A. Stein, Chronicle of the Kings of Kashmir, 
London, 1900. 

Sl^^tenskf or Stbyetenbk, a Cossack village of 
Asiatic liussia, in the province of Transbaikalia, 245 miles 
by rail east of Tchita, and a terminus of the Trans-Siberian 
Kailway. It was at one time intended to be a passing 
station on the way to Vladivostok, but this last city is 
now connected with the Trans-Siberian line at Kaidalovo, 
230 miles west of Sryetensk. It is situated in a very 


picturesque valley, enclosed between high mountains, on 
both banks of the river Shilka, and its population, which 
was only a few hundred persons a few years ago, has now 
reached 8000, and is swollen to over 10,000 during the 
navigation season. It has two schools, a Cossack hospital, 
large storehouses belonging to the Crown, a steam flour- 
mill, and soap works. Its trade is valued at 7,000,000 
roubles annually. 

StafFordp a parish, municipal, and parh amentary 
borough, market town, and county town in the western 
division of Staffordshire, England, on the Sow, 133 miles 
north-west of London by rail. Modern erections are the 
county council offices and the county technical institution. 
The brine baths have been enlarged. A theatre and several 
new blocks of buildings have been added to the Coton Hill 
institution for the insane. There are iron-works and works 
for the preparation of salt from brine wells in the neigh- 
bourhood. The parliamentary borough was extended in 
1885, and is now coextensive with the municipal borough. 
Area, 1084 acres. Population (1881), 19,977 ; (1901), 
20,894. 

8tAff6PllShlr0| a west midland county of England, 
bounded on the S. by Worcester, on the S.E. by Warwick, 
on the N.E. by Derby, on the N.W. by Cheshire, and on 
the W. by Shropshire. 

Area and PopiUatuyn . — ^The area of the ancient county is 749,601 
acres, or 1171 square miles, with a i>opulatioii in 1881 of 981,009 ; 
in 1891 of 1,088,408, of whom 540,698 wore males and 542,715 
females ; and in 1901 of 1,234,882, the number of |)erson8 ])er square 
mile being 1054, and of acres to a person 0*60. The area of tlie 
administrative county as given in the census returns is 731,089 
acres, with a population in 1891 of 818,290, or, including tlie four 
county boroughs, 749,713 acres, with a population of 1,087,161. 
Since 1891 certain changes have been made in the administrative 
area; in 1895 the part of the parish of SheriflT Hales in Sta fiord 
was transferred to Shropshire, and the parish of Upper Anlcy was 
transferred to Worcester, and to Staffora were transferred the part 
of the )>arish of Drayton Bassett in Warwick, the part of the jmrish 
of Oroxall in Derby, and the part of the parish of Bubbington in 
Shropshire ; and in 1 897 mrt of tlie urban district of Smethwick 
in Stafford was transferred to the county borough of West Brom- 
wich in Stafford. The area of the registration county is 767,102 
acres, with a ])opulation in 1891 of 1,103,452, of whom 870,660 
were urban and 232,792 rural ; and in 1901 of 1,251,888, of whom 
622,318 were males and 629,570 females. Within the registration 
area the increase of x>opuIation between 1881 and 1891 was 9*60 
percent The excess of births over deaths between 1881 and 1891 
was 176,201, and the increase of population was 96,685. 

The following table gives the numbers of marriages, births, and 
deaths, with the number of illegitimate births, for 1880, 1890, 
and 1898 ; — 





TlleKitiinate Births. I 

Year. Marriages. 

lUrtliR. 

]X>aths. 

Male. 

FeinaleK. 

1880 7,592 

38,198 

37,871 

20,686 

930 

970 

1890 9,202 

1898 10,185 

22,293 

81» 

852 

41,663 

23,399 

606 

856 


The number of marriages in 1899 was 10,472, of births 41,715, 
aud of deaths 23,289. The following table gives the marriage-, 
birth-, and death-rates |)er thousand of tlie population, with the 
percentage of illegitimate births, for a series of years : — 



1870-79. 

1880. 

1880-89. 

im. 

1888>97. 

1898. 1 

Marriage-rate . . 

17-2 

16-2 

15*1 

16*8 

16*1 

17-3 j 

Birth-rate . . 

41*7 

38*2 

36*8 

34*6 

36-1 

36*8 

Death-rate . 

22*8 

20*7 

19*7 

20*3 

19*7 

19-8 

Percentage of ille- 
gitimate births 

f*0 

4*8 

4*9 

4*4 

4*4 

1 

4-2 1 


Both birth- and death-rates are high. In 1891 the number of 
Scots in the county was 3357, of Irish 9712, and of foreigners 
1664. 

Constitution and Oovemment. — Tl»e parliamentary and judicial 
arrangements are stated in the earlier article on the county. 
There are fourteen munici)>al boroughs: Burslem (38,766), Burton- 
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on-Trent /60,386). Hanley (61,624), Lidilield (7902), Longton 
(35,826), Newcastle-under-Lyme (19,914), Smethwick (64.660), 
Stafford (20,894), Stoke-upon-Trent (30,456), Tainworth (7271) 
Walsall (86,440), Wednesbury (26,644), West Bromwich (66,172)! 
and Wolverhampton (94,179). Hanley, Walsall, West Bromwich, 
and Wolverliampton are county boroughs. The following are 
urban districts: Amblecoto (3128), Audley (13,679), Biddulph 
(6247), Bilston (24,034), Briorley HUl (12,040), Brownhills (16,262). 
Cannock (23,992), Coseley (22,218), Darlaston (16,391), Fenton 
(22,742), Handsworth (62,921). Heath Town (9441), Kidsgrove 
(4561), Leek (15,484), Perry Barr (2348), Quarry Bank (6912), 
l^wley Regis (34,669), Rugeley (4447), Sedgley (16,961), Short 
Heath (3531), Smallthorne (6263), Stone (6680), Tettenhall (6337), 
I'lpton (30,643), Tunstall (19,492), Uttoxeter (6133), Wedensfield 
(4883), and Willenhall (18,613). 

The ancient county, which is chiefly in the diocese of Lichfield, 
contains 320 entire ecclesiastical parishes or districts and parts of 
17 others. 

iSducaiion . — At Stoke-on-Trent is the North Staffordshire joint 
boards blind and deaf school. The total number of elementary 
schools in the county on Slst August 1899 was 628, of which 191 
were board and 437 voluntary schools, the latter including 349 
National Church of England schools, 24 Wesleyan, 62 Koniati 
Catholic, and 12 British and others. The average attendance at 
board schools was 100,377, and at voluntary schools 99,169. Tim 
total school board receipts for the year ended 29th September 1899 
were £420,300. The income under the Technical Instniction Act 
was over £972 ; that under the Agricultural Kates Act was over 
£2804. 

AgrietUture . — More than three-fourths of the total area of the 
county is under cultivation, and of this more than two-thirds is in 
])crmanent pasture, cattle being largely kept, and especially cows 
for the supply of milk to the towns. About 1200 ac.i-cs are under 
ondiards, and about 39,000 acres under wood. The acreage under 
corn crops is steadily diminishing, and wheat, wiiich formerly was the 
principal corn crop, is now superseded in this rcs|>cct by oats, which 
now occupies nearly one-half of tlie corn acreage, considerably more 
than one-third being under wheat, and more than one-fifth under 
barley. Turnips are grown on about half the acreage under gi*et*n 
crops, and potatoes on only about one-fourth. The following tabli? 
gives tile larger main divisions of the cultivated area at intervals 
from 1886 : — 


Total Area 
„ under 

' Cultiva- 

tion. 

Com 

Crops. 

(ireon 

Crops. 

Clover. 

rnrinaneiii 

X’asture. 

Fallow. 

18«r> 604,767 

96,683 

44,211 

48,740 

409,047 

7071 

1890 606,404 

90,850 

42,174 

49,400 

419,081 

4719 

189,'5 604,067 

83,333 

41,211 

49,146 

427,349 

2636 

1900 696,836 

80,620 

39,270 

46,609 

429,921 

1716 


The fidlowing table gives particulars regarding the principal live- 
stock for the same years ; — 


1 

1 Year. 

Total 

Horses. 

Total 

Cattle. 

Cows or Ueifors 
in Milk or in 
Calf. 

Slieo]). 

ri|;s. 

1 1886 

23,630 

167,099 

74,486 

2.68,509 

.62,300 

i 1890 

23,736 

161,222 

73,166 

274,698 

69,471 

j 1895 

28,357 

152,896 

75,066 

246,905 

61,720 

1900 

27,729 

164,068 

79,185 

236,361 

50,533 


Industries and Trade , — According to the rejiort <V>r 1898 of the 
chief inspector of factories (1900), the total number of persons 
employed in factories and workshops in 1897 was 212,274, as coiii- 
parod wMtli 205,969 in 1896. Of these 6211 were em{»]oyed in 
textile factories, cotton industries employing 2317, ami silk 2823. 
Nou-textilo factories employed 183,918 persons, there Ixiing an 
increase lietween 189.6 and 1896 of .6*0 per cent., and between 1896 
and 1897 of 3-9. As many as 46,145 were employed in the manu- 
facture of machines, appliaiii'es, conveyances, aiul tools, &c., into 
the list of which bicycles esj)ccially have of late been introduc4Hi ; 
tiie total number emjdoyed in the founding and conversion of 
metal was 36,869 ; in the clay and stone industries (potteries, Ac.) 
50,613 were engaged, and the drink industries (chiefly ale at 
Burtoii-on -Trent) e!n])loyed 6964 persons, furniture making 6782, 
clothing industries 7497, the galvanizing and finishing of metals 
2962, the extraction of metals 2315, glass manufacture 2920, 
manufacture of pajwr 3031, and the manufacture of chemicals 2087. 
Tlie total number employed in workshops was 23,146, there being 
an increase between 1895 and 1896 of 9-4 per cent., and a decrease 
between 1896 and 1897 of 0*0 per cent., or 8 persons in all. As 
many as 10,015 were employed in the manufacture of machines, 
Ac., 6264 in clothing industries, 1809 in food industries, and 1122 


in furniture making. The totol number of iiersoiis employed in 
connexion witli mines and quarries in 1899 was 48,162. The same 
year 1,790,480 tons of clay wore raised, 313,731 tons of limostoiu*. 
166,629 tons of igneous rucks, and 64,067 tons of saiidstuue. A 
considerable quantity of salt is produced from brines, but the 
returns are now bracketed with those of Cheshire. In 1886 th.- 
pig iron made amounted to 645,365 tons, in 1890 to 646,426 Ions, 
m 1895 to 469,068 tons, and in 1899 to 621,495 tons. The follow - 
ing table gives particulars in reference to fireclay, coal, iron ore, 
and gypsum for the years stated 


. 

Year. 

Fireclay. 

Coal, 1 Iron. | (lypsiiiii. | 


Tons. 

Value. 

Tons. Value. Tons. Vuhie. Itoiis. 

Value. 

18P0 

1891) 

211,750 

240,008 

£55,842 

£G7,8bU 

13.778,020 £5,128, OOr. 1,224.610 £484 787 20,588 
18,881,220 £4,787,018 1,000,758 £85o,770 4S,00S 

£8, .500 
£18,000. 



The gypsum production is next to that of Nottingham, which 
however is nearly double. 


AVTIIORITIKH. — liANUFOKi). Staffordshire and WarunckshirCf 
4 vols. Loudon, 1884.— Boole. Custonis and. Legends of the 
County of Stafford. London, 1886.— Si mh. Bibliotheca Stafford/.- 
ensis. Lichfield, 1894. — Dent. Jlis/oric Staffordshire. Bir- 
mingham, 1896. — See also the Collections of the William Salt 
Arclueological Society. 

Stage Mechanism and Spectacle.— 

A movoment known as “ Stage lleform ” originated in 
Austria about 1880, witli the primary object of 
ciieouraging the greatest possible imitation of nffrm 
nature in the presentation of opc^ra and drama. 

The rudiments of art us understood by painters, sculptors, 
archibicts, and the cultured j)ublic of tlie day were to bi^ 
applitid to the stage, and a true seenic art was to take tiu' 
jJacc of tlie nondescript mounting previously given. To 
facilitate the efforts of the sceiiii; artist, the fullest apjili- 
cation of modern science, notably of mechanics and 
hydraulics, and tlie introduction of up-tt)-date metliods of 
lighting were considered essential. Tlie nninerous fatal 
conflagrations which had originated on the stagi* caused 
the (piest’oii of ]>rotection from lire to be closely assixuated 
with this movement, and the enterprise made great head- 
way, more particularly on account of the jirotcctivo meas- 
ures against iiie proposed soon after the burning of tlie 
great (Jourt Theatre at Viiuina. The movement gradually 
develoiKjd throughout Austria and ChTinany and sjaead 
beyond the frontiers of these couiitrii^s. Concurrently, 
indtqicndent movements originated elsewhcrii, and from 
1885 to 1895 a transitional jjeriod may l)c said to Inivi* 
existed for the slagi!, both in Eurojic and in the Ibiitcd 
States, but by the close of the 19th ciuilnry the necessity 
for reform was ri^cognized in every country. During the 
transitional time various unsatisfactory experiments were 
made, some of tlie boldest exjHiriincnts proving costly 
failures, yet serving, because of such features as werts 
valuable, as a basis for further developments. England 
and Franco were almost the last countries touclied by this 
movement, altliough in England throngbout tlui 'ninetii‘s 
there was considerable improvement in actual scenic art 
and stage-mounting, as far as this could be brought about 
without the aid of improved stage mechanism. 

Among those ]»riniarily resiKjusible for this lujw epoiili 
in scenic art in England were Sir Henry Irving and ]\lr 
Beerliolim Tree, botli actor - managers, Mr Hubert von 
Horkomer, It. A., Sir L. Alma-Ta<lcma, 11. A., and Mr 
Edwin O. Saclis, architect. Although almost last in 
the application of stage reform in its Ixjst sense, England 
really completed the extierimental period with tlic inoilein 
ization of the Iloyal ()|Xira House, Covent Carden, wheic, 
by the oiiening of the season of 1902, the directorate 
W'ere provided with the latest improvements of mechanical 
skill for the almost complete re-equipment of stage scenery. 

This work of remodelling was carried out by the Grand 
Olvera Syndicate, with Mr Edwin O. Sachs as tccbnical ^ 
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axlvifler and architect Modern mechanism has also been 
applied at the Apollo Theatre, Londoji, where, however, 
the stage mechanism was bodily imported from the Con> 
tinent and is of German pattern. 

The stage mechanism which was employed in the 
equipment of the Iloyal Opera House, Covent Garden, 
embodies the Sachs system of dividing the 
M^bmaiam, ^ sections and 

working them with the aid of electrical ix>wer, the 
Brandt system of counter-weighting for the suspension of 
all scenery from above, ^the application of light in four 
(colours by electricity, and the designing of all scenery to 
accord as much as possible with nature, the whole mount- 
ing Isniig built up on the basis of a flat stage as distinct 
from the sloping stage of old. The classification of stages, 
whether for the production of 0 })era or plays, should be 
iiuule as follows ; wood stages, wood and iron stages, and 
iron stages, with subdivisions according to the power 
<‘hiofly employed in working the appliances. These sub- 
sections are: manual labour, hydraulics, and electricity. 
Owing to the almost entire absence of steam for motor 
]K)wer in connexion with stage machinery, a separate 
sulxiivisiou for appliances where steam is employed is 
not ro(]uired. With the wood stage and the wood and 
iron stage manual labour alone is utilized. But in the 
iron stage manual labour, hydraulic jiower, and electric 
]K)wer are cither used individually, or a combination of 
any two or three of these classes is applied. The first 
series of stages built in accordance with the principles 
of iStage Ueform w^as erected on what W’as termed the 
“asphaleia” system, in which direct liydraulic power 
was utilized throughout. The stage-floor is divided into 
innumerable small sections supported on rams (some work- 
ing Udescojiically), whilst everything suspended from above 
is also w’orked mechanically by liydraulic power. Notable 
examples arc the Budapest Opera House and the Muniei|)al 
Theatre at Halle. 

Tlie next type is that of tlie stage of the Court Tlieatre, 
Vienna, wiiich, although based to a considerable extent on 
the asphaleia ” system, showed somewhat larger sections. 
Hiese are susjicnded liy cables and Avorked indirectly by 
small hydraulic rams placed at the side, whilst tlie Avhole 
of the top w’ork is manipulated by manual labour with 
the partial assistance of counter-weights. The next type 
is the Brandt typo, where the number of divisions of the 
stage is further reduced to a few' medium-sized sections, 
Avorked by means of a combination of a central liydraulic 
ram and suspended cables duly counter-weighted. The 
top w'ork in this case is entirely counter-weighted, and 
n'quires the least |X)ssible manual labour for manipulation. 
An exam])le will be found at the Wiesbaden Court Theatre. 
We next have the Sachs system, where electric jiower is 
substituted for hydraulic poAver, the number of stage 
divisions limited to several large sections, suspended on 
cables partly counter - weighted and partly worked by 
electric motors, while the w'holo of the top work is 
balanced on a system similar to tliat of the Brandt, 
Avith intermediate electric motors for the manipulation 
of particularly heavy loads. It is this last system that 
lias been adopted at the Covent Garden Opera House, 
Avith the modification tliat the top work is entirely 
ojierated on the German Brandt .system of manual 
labour and counter-weights. Another example of the 
Sachs system, as far as individual stage sections are 
concerned, will bo found in a ixirtion of the Theatre 
Jloyal, Drury Lane. 

Regarding the question of expense and practicability, 
the liydraulic system has generally been found to be | 
exjxmsive and impracticable. The system of the Court | 
Theatre, Vienna, though practicable, is costly both in I 


capital and annual outlay. The Brandt method has 
been found particularly suitable for medium - sized 
theatres, and not expensive. The Sachs system has been 
found jiracticable, of moderate initial cost and mini- 
mum annual outlay. The advantages of electricity over 
hydraulic power have been most marked both in capital 
and in annual expense. There is of course a far greater 
initial outlay required to-day than Anth the wooden stage 
of old, but the saving in staff and wear and tear of the 
scenery, and the absence of expensive temporary make- 
shifts, compensate for this by a material reduction of 
annual charges. The stage carpenter has long reigned 
supreme in England and France, although in England 
there are already one or two notable exceptions of men 
who are advancing to the position of engineers rather 
than carpenters. In Germany and Austria the stage 
carpenter is already being replaced in most theatres by 
men of engineering or technical training, as the more 
complex arrangements of a modem stage demand intelli- 
gent and careful control. 

Regarding the actual designing and ^tainting of the 
scenery, the English 8cone-|)ainter may now' be considered 
in advance of his Continental and American 
coUeagnes, although the productions of some 
notable ateliers at Vienna and Munich run the 
English scone-paintor^s work very closely. In 1890 Vienna 
was in advance of England in scene-|)aintmg, but the 
English scene-painters have since then rapidly come to 
the front, and it is to bo anticipated that it w'ill never 
again be necessary to import scenery from Austria, as has 
b^n the case, both at the Theatre Royal, Drury Lane, and 
at the Royal Opera House, Co vent Garden. As a matter 
of fact, scenery from Covent Garden and Drury Lane is 
already exported to the United States. The position of 
the scenc-iiainter is jmrticularly diflicult, inasmuch as wlalst 
artistic temperament and thorough knowledge of art are 
essential for the practii?o of his vocation, it is equally 
essential that ho should bo thoroughly practical and to a 
considerable extent a mechanic. 

During the period of interregnum in stage reform them 
apjKsared a number of faddist inventions which, wliile 
creating public interest, cannot be considered of 
lasting practical utility. Thus in the United 
Suites an attempt w'as made to have a largo 
platform constructed like a lift, bodily rising and falling, 
with three different tiers or stages on which scenery couhl 
be mounted at different levels and then raised or lowercxl 
into position. Again, at Munich, a scheme of tum-tablcs 
based on the Japanese revolving stage was put forward, 
but this can only lie looked ujiou as an interesting exjK’ri- 
niont of little practical value. Numerous methods of 
illuminating the stage have similarly been attempted, with 
the aid of search -lights, and proscenium-lights, or by the. 
absence of footlights, and the like, but the general method 
of lighting the stage from the top with battens, from the 
side with wing-laddors, and from below with foot-lights, if 
carefully regulated and skilfully handled, produces excellent 
results. The lighting arrangements as practised at the 
Royal OiJera House, Covent Garden, and at the Royal 
Theatre, Wiesbaden, leave nothing to be desired from an 
artist’s point of view. The great difficulty of the light 
coming too strongly from below, t.e., from the foot-lights, 
can bo overcome by the regulation and colouring of the 
lights. 

As examples of modern mechanism, two photographs 
have been reproduced showing views of the electrical stage 
“bridges ” of the Royal O^iera House, Covent Garden, and 
of the Theatre Royal, Drury Lane, respectively, both on 
the Sachs system (see Plate). A small general plan and 
section of the Covent Garden stage are also shown (.see 




Sa(’Hs’ Kj.ectkk’ai, Staor “ Himihjks," TnKA'ii:K K4iY.\h, Djujry Ianic. 
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STAGE MECHANISM 


Figure), and another illustration (see Plate) presents tlie 
“ gridiron ” at Covent Garden on the Brandt system. 

The following is a detailed description of the Covont Garden 
installation. 

The stage may l)e described as consisting of a series ol'six horizon- 
tal sections running pai-allel with the curtain lino from front to back, 
each section being 8 feet wide, and the whole l>eing followed by a 
largo back or rear stage. The hrst section contains nothing but 
a plain carpet cut,” and openings to take the old-f^hmned 



etlOSa 6£CTION THRO A B. 

Pi. AN AND Section of Co vent Gakdex Stac’.e. 

«* grave” trap, ‘‘star” trap, or other similar contrivances. The 
second and third sections comprise large bridges, which can be raisetl 
8 feet aliove the stage or lowered 8 feet below the stage, constructed 
in two levels, on the lower level of which ap])liances can be installed 
for the purpose of raising minor platforms above sUgo level or 
sinking traps and the like. The fourth, fifth, and sixth sections 
comprise large bridges running right across the stage front, which 
can bo raised 9 feet above the stage or lowered 8 foct below it. 
The back stage has no o|)cnings or mechanism beyond certain 
trap-doors to a scenoiy store, and the necessary electrical mechanism 
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for raising and lowering scenery for storage purjwses. Between 
tlic various sections of the stage, long longitudinal flaiw, 2 feet 
wide, have been fomied, whieii can be easily ojwned to allow 
scenery to Im; iiassed through belovr for transformaiion scenes and 

the like. Each » ’ ‘ ' 

chariots, to hold ' 

All the electrical ^ 
aud fiorn ordinary switeh-boards, and can bo raised and lowered at 
various speeds, and bike loads up to 2 tons. They can be moved 
without vibratifni or noise at a cost of about J for power on a full 
rise when loaded. 

Above the stage level each section has its 
scrim of lines to toko cloths, borders, &c. Koch 
section has a batten, from wliich the electric 
battens aie susjK'iided, and has also a largo 
wooden laltiee girder, from which heavy pieces 
of seeni ry i*an be hung. Them aie, on the 
average, about ten lines for ordinary battens, a 
girder batten, and a light battei* to each sec- 
tion ; bchiiles these lines, there are the equip- 
inents oi flying ap])aratii8 and the like, whilst 
iu front there are, of* course, the necessary lines 
for tableaux curtains, act-drops, and dra])cries. 
Kvcr 5 "tbing that is snsjteiided from above can be 
worked at stage level or at either of the gallery 
levels, every s(;ene being eounler-weighted to a 
nicety, so that one. nioii can e.asily handle it. 
No mcehaiiieal contrivance is required, and 
in practice quite a number of scenes can he 
rapidly ehanged in a very short lime. Through- 
out the stiucture and nieehauism steel has been 
used, with iron pulleys and wire cable ; and the 
inflammable materials have been shsoliitely 
reduced to the flooring of the gridiron aud 
galleries and tlie liardwood fhjoriiig <»f tln‘, stage 
and mezzanine. In other words, an ahsolntcly 
miuimum of innamnmhlc material rejilui^es wlnit 
was almost a maximum ; and seeing that tltc 
electric light has been installed, the risk of an 
outbreak of lire oi its s])rea(i has been materially 
reduced. 

At riiMjiiiiKs ,— Opent J/uitscs uiul 
Theatres^ o \ols. grami folio, by Edwin O. 
Sachs, ISfXJ-Dt), AYm/r Const rucim\ ] vol. 
grand folio, by Edwin 0. Sacjik, 1896. “V^w- 

yimerhuj'' : ArUctvs on. Htaije Meehimisiny by 
Edwin 0. Saiuis, 1895-97. Fires and Fnhlie. 
Fntertainmenfs, 1 vol. quarto, by Edwin t>. 
Shells, 1897. f/C ThtkUrVy 1 vol. net., by 
CiiAKi.ES Gaknieu, 1871. Les ThMlres Antj- 
lals, by Gkouuks Bouiidon, 1902. J)ir. Theater, 
■^'ien, 2 vols. quarto, by Josef Bavt.ii, I8‘.>t. 

(e. o. s.) 

The a])i)cal to the eye has })een tlie 
essential featun; of treatjuent of “Spee- 
tacle” ill its nniny stages of development 
from the earli(‘st tiim*s cd tlie miracle 
plays and “moralities,” mummers and 
morris-dancers, down throiigli tin* cen- 
turies, in tli('. form of ma.squcs and halhds, 
to the luxurianet^ of scenic and costume 
disjday tliat is lavislied on the latest forms 
of theatrind entertainment. Considering 
the enormous advance that lias been 
made in meidianical a]»pliances, ^ more 
esi>ecially in the increased poivi'.rs of illumi- 
nation su])plied by gas and electricity’ as 
com]>ared with oil and candles, we must 
aiikiiowlcdge that the artistic achieve- 
ment of spoetaelo has hardly kcjit jiace 
with the times. If we may credit tlie veracity of 
contcniiiorary dirwiiclcrs, the most <.lalKiral(! efferts 
aud illusions -wore successfully attemi)Usl in the various 
courtly ciitertaimnents that aro rworded under the 
Tudor and Stuart dynasties, and found perha]>s their 


> TIic Savoy Theatre, Loudou, was hrst eutirely lighted l.y elec- 
tricity in 1882. 
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most sumptuous expression in the Courts of Louis XIV. 
and Louis XV. It would be a difficult task for the 
most exi)erienced of modem stage managers to rival the 
splendours of apparel and the ingenious devices that were 
exploited in increasing magnificence during successive 
l)eriods, as described by Froissart^ Holinshed, Cavendish^ 
Stow, Pepys, and other writers. The sums expended 
on these entertainments were prodigious, and a per- 
usal of tlio extraordinarily detailed descriptions of such 
lavishly appointed masques as those designed by Inigo 
Jones in particular renders credible the statement that a 
certain masque presented before Charles I. at the Inna 
of Court in 1633 cost £21,000. Spectacle in its earlier 
phases appi^ars to have existed chiefly in connexion with 
court and civic ceremonial : as evidenced in the wonder- 
ful pageantry of the Field of the Cloth of Gold ; in such 
princely entertainment as the Revels at Kenilworth, when 
the Earl of Leicester welcomed Queen Elizabeth in a scries 
of splendid fetes ; and in the more accomplished imagin- 
ings of Ben Jonson, decorated by Inigo Jones, such as the 
Inns of Court masque, already cited. The scenic effects 
and illusions which had evidently been brought to great 
l>erfcction in these masques were not devoted to the ser- 
vice of the Drama in the public theatres until Davenant 
introduced them at the x>criod of the Restoration, although 
simple scenery, probably mere background ‘‘cloths,” had 
been seen on the stage as early as 1605. The built-up 
stage pictures, familiar to us as “ set-scenes,” are said to 
owe their origin to Philip Janies de Loutherbourg, R.A., 
and to have been first used in 1777 ; but it is difficult 
to believe that some such elaborate constructions had 
not already enjoyed a term of popularity in view 
of the contemporary paintings and engravings of the 
epoch of Louis XIV., who wtis himself not averse from 
appearing (in 1 653) as “ Le Roi Soleil ” in the midst of 
an enloumge combining much that was artistic and famiiful 
with the most pompous and most absurd incongruities 
of character and costume. A greater measure of ele- 
gance and refinement distinguished the spectacles of 
the reign of Louis XV., inspired by the delicate art 
of Watteau, Boucher, and Lancret, and preserved for 
our delectation in their delightful canvases. Under 
the French Revolution the spectatmlar ballet last much 
of its i>rcstige ; and its decorative features were for a time 
principally associated with the fetes inaugurated by the 
Jlepublicj, and presented in the classic costume which 
the severity of the new r(5gime adopted as a reaction, 
or as a protest against the frivolities and furbelows 
of the obliterated monarchy. The Festival of the 
Supreme Being, decreed by the National Cvonvention, 
designed by David and conducted by Robespierre, was 
perhaps the most impressive spectacle of the close of 
the 18th century. 

The 19th century saw spectacle devoted almost ex- 
clusively to tJieatrical enterteinment. In London, melo- 
drama, both of the romantic and domestic description, 
claimed its illustrative aid. At Drury Lane Theatre 
(which, wth Covent Garden, the Adelphi, and Astlcy’s, 
was first illuminatod by gas in 1817-18) the “Cataract 
of the Ganges,” with its cascade of real water and its 
prancing steeds, made a great sensation in 182.3, and 
the same stage in 1812, under Macready’s management, 
displayed the “moving wave” effect in the Sicilian views, 
painted by Clarkson Stanfield for “Acis and Galatea.” 
The Lyceum Theatre, under the control of Madame Vestris 
and Charles Mathews in a memorable management lasting 
from 1847 to 1855, introduced a long series of elegant 
extravaganzas from the pen of J. R. Planch^ elaborately 
illustrated by the scenery of William Beverly. The 
“ Golden Branch,” the “ King of the Peacocks,” and the 


“Island of Jewels” (Christmas 1849) were the most 
remarkable of these productions, and were noteworthy as 
originating the fantastic faiiy pictures that became known 
as “transformation scenes,” and were copied and popu- 
larized in all directions, loverly’s skilful brush was at a 
later date employed at Drury Lane to enhance the attrac- 
tions of a succession of spectacular versions of Sir Walter 
Scott’s novels, “Amy Robsart” (1870), “Rob Roy” (with 
a beautiful panorama of the Trossachs scenery), “ !^becca,” 
“England in the Days of Charles II.,” and others. 
More recently still, under the regime of Sir Augustus 
Harris and his immediate successors, spectacle at Drury 
Lane assumed even more costly proportions, and modern 
melodramas, representing wcll-kno\iii localities with 
extraordinary fidelity and all kinds of disasters from 
earthquakes to avalanches, have heen alternated with 
sumptuously mounted pantomimes (so-called), in which 
the nominal fairy-tales were almost smothered by the 
paraphernalia of scenery and costume. It is remarkable 
that for a “run” of ten weeks only such a sum as 
£16,000 each can have been profitably expended on 
more than one of these productions. 

London playgoers vill recall the processional glories of “ A 
Dream of Fair Women,’* designed by Alfred Thompson; “The 
Land of Faiiy Tales,” by Percy Anderson ; and “ The Silver Wed- 
ding” (Puss in Boots), “The Paradise of the Birds ” (Babes in the 
Wo^), and “Tlio (lods and Goddesses of Olympus” (Jack and 
the Beanstalk), for which Mr Wilhelm was resiionsible. “The 
Armada,” a historical drama (1888), also deserves to be remem- 
bered for the completeness and excellence of its sj^x^taculur 
features. In addition to the names of Clarkson Stanheld and 
Beverly, already cited as mastera of scenic art, it must not bo 
for^tton that the skill of David Roberts was also devoted to the 
em^llishmont of the stage ; and the names of Grieve, the Telbius 
(father and son), Hawes Craven, and J. Marker have in successive 
years carried on the best traditions of the art. Alfred Thompson 
was one of the first to revise the conventionalities of fanciful 
sta^ costume, and to impart a French lightness of touch and 
delicacy of colour. A ballet, “Yolande,” which ho dressed for 
the Alhambra in the ’sixties, was the first Japanese sjiectacle to 
grace the English stage ; and he was also mainly responsible for 
the attractions of “Rabil and Bijou,” which cost upwards of 
£11,000 at Covent Garden Theatre in 1872, and was at the 
time considered to have surpassed all former spectacular ac- 
complishments. It achieved, however, merely a succits d'estime^ 
and has bequeathed to a later generation only the recollections 
of its “Spring” choir of boys, and of the brilliant danseuse, 
Honriotto d’Or, who revived memories of the great days of the 
ballet, when Taglioni, Ccrito, Elssler, Duvernay, and other 
“Ddesses do la Danse” appeared under Luniloy’s management at 
Her Majesty’s Theatre in the Haymarkot. Since the memorable 
tenancy of Sadler’s Wells Theatre by Phelps (1844 62), Shake- 
speare and 8[)ectaclo have been honourably associated. Charles 
Kean's revivals at the Princess’s Theatre (1850- 59) deservedly 
attracted considerable attention fur the splendour and accuracy of 
their archaeology. Byron’s “ Sardanapalus ” was also a triiim])h 
for the same management in 1853 ; and the same theatre three 
decades later witnessed the production (December 1883) by Wilson 
Barrett of “Claudian,” a romantic poetic drama of classic days, 
mounted so exquisitely as to gain Ruskin’s enthusiastic praise. 
But undoubtedly the most noteworthy alliance of spectacle with 
Shakosparo has been made by Sir Homy Irving, whose Lyceum 
triumphs in this oonuoxion have been equally familiar and ap- 

J ireciatod in the United States and in Great Britain. The art of 
ioyal Academicians was hajtpily enlisted to add lustre and dis- 
tinction to his productions, “liavenswood ” and the sumptuously 
presented “Heniy VIII,” (1892) owed much to the co-o|3oratioii 
of Mr Seymour Lucas. Sir Lawrence Alma-Tadema supervised 
“ Cymbelme ” and “ Coriolanus ” (1901 ), whilst Sir Edward Bunie- 
.Toncs inspired the decoration of “King Arthur” (1895). In 
Tennyson’s “Cup” (produced in January 1881) and in the 
beautiful revival of “Romeo and Juliet” it wos felt that per- 
fection of stage illusion could scarcely go farther, but the next 
production, “Much Ado about Nothing,” with its superb church 
scene by Tolbin, was admittedly Irving’s crowning success, alike 
from the artistic, the dramatic, the spectacular, and the financial 
standpoints. Great praise was equally won by the version of 
“ Faust,” which was frankly spectacular, and by the more recent 
“Robespierre” by Sardou. Shakespeare and the poetic drama 
were also finely illustrated by Mr Beerbohm Tree, who secured 
Sir Lawrence Alma-Tadema^s interest for “Hypatia” at the 
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Haymarket, and Julius Ceesar” at Her Majesty’s; whilst for 
liis later productions, “King John,” “A Midsummer Night’s 
Dream,” “ Herod ” (by Stephen Phillii>s), and “Twelfth Night” 
(1901), he was assisted by the dosi|^is of Tei-cy Aiidemon, an 
artist who made his mark in the costumes for a series of the 
operas at the Savoy Theatre, notably the 15th-ct*iitury dresses for 
the “Beauty Stone.” 

Spectacular features of excentioiml refinement distinguished 
the pantomime of “Cinderella/’ presented by Mr Oscar Barrett 
at the Lyceum Theatre in Cliristmas and designed by 

Mr Wilh^m. This production also enjoyed a ])ros|)erous season 
in New York. The system of international exchange seems to 
hold good in stage spectacle as in other coses, and in return 
for English successea that have been welcomed in Aniericyi, 
Augustin Daly’s Shake8}>carcau productions were greatly ad- 
inii'ed in Lonaon. Other entcrtaiimicnts of a more absolutely 
s]^ctacular order found acceptance in London. In connexion 
with Bamum and Bailey’s Hippodrome, Imre Kiralfy's show, 
“Nero,” constituted a “mammoth combination," and attracted 
crowds to “Olympia ” in 1890. The Hucce.ss of this latter spectacle 
of colour and movement, whic-h was also designed by Mr Wilhelm, 
induced Mr Kiralfyto produce a still more ambitious entertainment 
the following season, “Venice, ” designed by the same artist. A spec- 
tacle on these lines may be regarded as the outcome of such bailets 
as have long been popular on the continent of EurojHi — especially 
in Italy, wlieTO grace of movement and spontaneity of gesture are 
natural to the peo])lo, and greatly facilitate such an enterprise as ! 
the famous “Excelsior*' ballet of Manzotti, which lasted a whole 
evening, in several acts, and required the services of liundreda 
of figurantes. “ Excelsior" was originally produced at Scala, 
Milan, in January 1881, and was subsequently given with great 
success at the Eden Theatre, Paris, in 1883. But at Her Majesty’s 
Theatre, London, it obtained indifferent success. The English 
lemporament hardly assimilates ballet in the sense in which it 
appeals to more Southern races, and a])art from an CHJcasional 
furore for a particular dancer, the succ ess of the ballet as an 
institution seems to depend i*ather on the brilliancy of its 
features than on its display of choregraphio skill. Anmiigst the 
latest compositions that occupied Sir Arthur Sullivan was a ballet, 

“ Vi<!toria and Merrie England,” fur the Alhambra Theatre. 

There has been a growing tcndeinjy to abandon the romantic 
in favour of a more realistic and more modem element in ballet, 
introducing features hitherto cliielly associated with performances 
of the Revue or Vaudeville tlescription to the extent even of 
elioruses and spoken dialogue to eke out the resource of the 
less fluent and less practised exponents of the art of pantomime. 
Even under these restricted conditions some memorable successes 
have been achieved, especially at the Kiiqiire Theatre, London, 
whore the dances were long directed by Madame Katti I^inier. 
M’o quote the names of “ Clco])atra, " “Rose d’Amour,” “Orfeo,” 
“Faust,” “Versailles," “Round the Town,” “Monte Crisbi,” 
“The Press,” “Alaska,” and “ Les rapillons ” will suffice 
to .show the wide range of subjects laid under contribution. 
With all of these Mr Wilhelm was closely identified as de- 
signer-in-chief to originate, the varied schemes of colour and 
fancy, and tlie illustrative effects generally. In Paris, the birth- 
place of Ihdibcs’ ballets “ Sylvia” and “ Coppelia," such spectacles 
as “La Venus Noire "and “Rothomago," or, to name a later 
example, Massenet’-s “ Ceiidrillon,” aidiievcd a success to which 
the scenic art of Messrs Amable. and tlanly, and the fantastic 
costumes of Grdvin and Draner, largely contributed. In Vienna, 
also, ballet and spectacle enjoy a great popularity. 

See E. O. Sachs. Modern Ofhira and Theatres, 189fi- 

1897-98. — Pi.anciiA The Histonj of Costume. — (1. VuibMEii. .1 
History if Dandmj. K. L. Blanchaud. HuttoHes of the 
iMtulou Theulres {Era Almanacs). (c. Wi.) 


Stainer, Sir John (1840-I90i), Eng’ish com- 
poser and organist, was born at Southwark, 6tli June 
1840. He was tlie second son of tlio school ina.si(n* of the 
parish school of St Thomas^ Southwark, wlio was enough 
of a musician to teach his son the organ and the art of 
reading music, in which he was already proficient when, in 
1847, he entered the choir of St PauFs Catliodral. He 
remained there till 1856, and often to<^k the orgin in 
emergencies; he held the post of organist of St lionets 
and St PauVs, Upi-)cr Thames Street, during the last year of 
his choristership ; and in 1856 was given the api^intmcnt 
of organist to St Michael’s College, Tenbury, where his 
musi^l and general education benefited greatly from the 
intercourse with Sir Frederick 
appointod to Magdalen Colley, Oxford, in 
bekme university organist in tlie followmg year. While 


at Oxford he did much to bring the choir of Magdah n to 
a remarkable state of excellence ; he took a keen inlcu e.^l 
in the foundation of various musical societies ; and us a 
sign of his appreciation of the value of general culturi*, it 
is worth rticording that he took the degree of B.A. in 1861, 
that of Mils. D. 1865, and procured M.A. in 1867, being 
appointed a university examiner in music in the same year. 
In 1868 he was engaged frequently as solo organist at the 
Crystal Pahuie; and in 1872 was appointed organist of 
St Paul’s, where he raised the standard of choral music to 
something very like perfection. He was jirofessor of the. 
organ in the National Training Stdiool of Music from 
1876, and in 1881 succeeded his lifelong friend, Sullivan, 
as principal. In 1878 ho was a juror at the Paris Exhibi- 
tion, and was created Chevalier of the Legion d’Hoiineur. 
In 1882 he l)eeamc inspector of music in training col- 
leges. In 1888 he retired from the organist.shii) of St 
Paul’s, owing to failing eyesight, and was knighted. Ju 
1889 he vSiieceeded Ouseley as professor of music in 
the University oi Oxford, holding the post till J899. 
Besides these otfiiial distinctions, received a great 
number of honorary degrees ; he was vieeqiresident of 
the Royal College of Organists, and jircsident of the 
Plain-song and Mediaeval Musi<‘ Society, the London 
Oregorian Association, and the Musical Association. Ills 
compositions include hmr oratorios — (ruleon (1S(>.5), The 
Dmttjhfer of Jairus (Woiri^ster, 1878), Si Mary Maydaliu 
^jiloucester, 1887), Crueijijcinn (London, 1887) ; forty two 
anthems, some of them very elaborate ; many liymn-tnnes, 
organ jiieees, madrigals, ic. His professorial h*ctujes 
were of great value, and lie made many contributions to 
the literature of music. He was a man of wide infincncfs 
with a remarkable faculty of organization, and his work 
in regard to the conditions of tlie musical proh's-sion was 
of considerable importance. His own music lias many of 
the defects of his qualitie.s, for his breiulth of artistic 
views led him to admire and adopt nuiiiy styles tiiat are 
not always com]mtiblc writh each other. He died wliile 
on a holiday st Verona, .31st March 1901. (J. a. r. M.) 

8tSlin08| town, railway station, and parisli, Middle 
sex, England, in the Uxbridge ]>arliainentary division of 
the county, 6 miles south-west of Windsor, on the 9’baiues, 
at its junction with the Colne. A bridge, erecUsl in 
1832 at a cost of about 1^70,000, connects the town with 
ICgham. The church of St Mary the A'irgin, whicli occnjjies 
the site of a more ancient Iniildin^r, is in debased (Jotliic 
style, and dates from 1631. The interior was reston d in 
1885 and the chancel extended. St Piter’s, the juirish 
church, w’as erccb-il in 1891 at a cc>st of XI tt/ filth 
Brew’eries and mustard mills emj>ioy many hands. A rifie 
range for the mctroiiolitan voluiaeers and others was 
opened in 1892. In the immediate neighbourhood, though 
included in the parish of Egham, is Riiiinyniede, wliere, in 
121.5, King John signed Magna Charta. Tlie I>“lj^datioii 
of the parish and urlian district was in 1891, oodo ; in 
1901, 6688. 

Staly bricl 80 f imrliamentary and munici jial borough 
of Cheshire, England, 7i miles east of Manch(''*ter by rail. 
The chief industries are cotton Rjiinning and weaMiig. 
There an? also iron works and machinery factoriivs. Tht; 
municipal borough w'as extended in 1881, the jiarlia- 
mciitai> borough in 1885. lii 1885 tlic gasworks wen^ 
acquired by the corporation at a cost of £126,000, and in 
the following year a large new water re.servoir was con- 
structed at Greenfield. Sewage works were completed in 
1897. The town hall was enlarged 1886, and the Astley * 
Chectham Free Library ojiened in 1901. The population 
of the municipal borough was in 1881, 25,97 1 ; IJOl, 
27,674. 
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STAMBOLOFF 


Stambolcifri Stefan (1854-1895), Bulgarian 
statesman, was born on 31st January 1854 at Tniovo, 
the ancient Bulgarian capital, w^horc his father kept 
a small inn. Under Turkish rule it was iin|K)SBiblo 
to obtain a liberal education in Bulgaria, and young 
Stambolotf, after attending the communal school in his 
native town, was apprenticed to a tailor. During the 
politico-religi<ni8 agitation which j)reeedcd the establish- 
ment of the Bulgarian exarchate a number of Bulgarian 
youths wore sent to Bussia to be educated at the 
expense of the Imperial Government ; among them was 
Stamboloff, who was entered at the seminary of Odessa 


measures was the downfall of the provisional govern- 
ment set up by the Bussophil party at Sofia. On the 
abdication of Prince Alexander (8th September) Stambo- 
loff became head of a council of regency, with Mutkuroff 
and Karaveloff as his colleagues; the latter, however, 
soon made way for Jivkoff, a friend and fellow-townsman 
of the first Begent. Invested with supreme i)ower at tliis 
|)erilous juncture, Stamboloff displayed all the qualities of 
an able diplomatist and an energetic ruler. He suc- 
ceeded in frustrating the mission of General Kaulbars, 
whom the Tsar des|)atched as a]>ecial commissioner t<i 
Bulgaria, in suppressing a rising organized by Nabokofi‘, 


in order to pro|)are for the 
priesthood. Jlis wayward 
and independent nature, 
however, rebelled against 
the discipline of school life ; 
he was exi>cllcd from the 
seminary oii the ground of 
his association with Nihil- 
ists, and making liis way 
to Rumania, he entered into 
close relations with the 
Bulgarian revolutionary 
committees at Bucharest, 
Giurgevo, and Galatz. In 
1875, though only twenty 
years of age, he led an in- 
surrectionary movement at 
Nova Zagora in Bulgaria, 
and in the following year 
organized another rising at 
Orekhovitza. In the autumn 
of 187G he took part as a 
volunteer in the Servian 
campaign against Turkey, 
and subsequently joined the 
Bulgarian irregular contin- 
gent with the Russian army 
in the war of 1 87 7-7 8. After 
the signature of the Berlin 



a Russian officer, at Burgas, 
in quelling military revolts 
at Silistra and Bustchuk, 
in holding elections for the 
Grand Sobranye, despite the 
interdict of Bussia, and in 
securing eventually the elec- 
tion of Prince Ferdinand of 
Coburg to the vacant throne 
(7th July 1887). Under 
the newJy-elcctcd ruler ho 
became prime minister and 
minister of the interior, and 
continued in office for nearly 
seven years (see Buixsaria, 
Part IT.). The aim of his 
foreign policy 'was to obtain 
the recognition of Prince Fer- 
dinand, and to win the suj)- 
port of the Triple Alliance 
and Great Britain against 
Russian interference in Bul- 
garia. In bis dealings witli 
Turkey, the suzerain J Wer, 
he displayed considerable 
acuteness ; he gained the 
confidence of the sultan, 
w'hom ho flattered and occa- 
sionally menaced ; and aided 


Treaty Stamboloff settled 


by the ambassadors of the 


at Trnovo, where ho set 


Stkfan Stamboloff. 


friendly Powers, he suc- 


U[) as a lawyer, and was 

8<K^n elected deputy for his native town in the KSobraiiyo. 
His force of character, his undoubted j)atriotisin, his 
brilliant eloquence, and his disinclination to accept 
office — a rare characteristic in a Bulgarian iK>liticiau 
— combined to render him one of the most influen- 
tial men in Bulgaria. The overthr<»w of the Zankoff 
Ministry in 1884 was largely duo to his influence, and 
in that year ho was nominated to tlie presidency of 
the Sobranye. He held this important office for the next 
two years, a critical period in the national history. The 
revolution of Philippopolis, which brought about the 
union of Bulgaria w'ith Eiistern Rumelia, took place 
on 18th September 1885, and it w'as largely ownng to 
Staniboloft^s advice tlnit Prince Alexander decided to 
identify himself with the movement. The war wdth 
Servia followed, and Stamboloff, notwithstanding his 
offi(ial position, served as an ordinary soldier in the 
Bulgarian army. After the abduction of Prince Alex- 
ander by a band of military cons])irators (i^lst August 
1886) Staml)oloff, wdio w’as then at IViiovo, acted with 
characteristic promptitude and courage. In his cajwicity 
as President of the Sobranye he established a loyal 
government at Trnovo, issued a manifeatrj to the 
nation, nominated his brother-in-law\ General Mutkuroff, 
commandor-in-chiof of the army, and invited the prince 
to return to Ihdgaria. The consequence of these 


ceoded in o])taining on tw'o 
occasions important concessions for the Bulgarian episco- 
pate in Macedonia (see Ma(7EDONIa), while securing the tacit 
sanction of the Porte for the technically illegal situation in 
the principality. With the assistance of Austria-Hungary and 
Great Britain he negotiated large foreign loans which enabled 
him to develop the military strength of Bulgaria. Under 
Prince Ferdinand he pursued the same des}K)tic methods 
of government which had characterized his administration 
during the regency; Major l^anitza, who had organized a 
revolutionary conspirac^y, w'as tried by court-martial and 
shot at Sofia in 1 890 ; four of his political opponents 
w'ere lianged at Sofia in the following year, and Karaveloff* 
was sentenced to five years’ imprisonment. His tyranni- 
cal disposition w^as increased by the assassination of his 
colleague, Beltcheff, in 1891, and of Dr Vlkovitch, the 
Bulgarian representative at Constantinople, in 1892, and 
eventually proved intolerable to Prince Ferdinand, who 
comj)elled him to resign in May 1894. He was now* 
exposed to the vengeance of his enemies, and subjected 
to various indignities and persecutions; ho was re- 
fused permission to leave the country, and his property 
wa.s confiscated. On 15th July 1895 ho was attacked 
and barbarously mutilated by a band of Macedonian 
assassins in the streets of Sofia, and succumbed to his 
injuries three days later. His funeral, which was at- 
tended by the representatives of the Powders at Sofia, was 
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iiiterruptcxi by disgraceful riots, and an effort was made 
to perpetrate an outrage on his remains. No attempt 
^vas made to arrest his murderers; two [persons were, 
however, arraigned for the crime in 1896, and subjected 
to almost nominal penalties. (j. i>. b.) 

Stiillflfbrdf a town and city of Fairfield county, 
Connecticut, U.S.A. The toivn has an area of 38 square 
miles of hilly country, in the south-w’cstern part of the 
state. The city, lying within it, is on the shore of Long 
Island Sound, and on the New York, New Haven and 
Hartford Railroad. Its harbour is excellent, and it has 
steamer connexion with New York and other ports of 
the Sound. It received a city charter in 189.3. Popu- 
lation of the town (1890), 15,700; (1900), 18,839; of 
the city in 1900, 15,997, of whom 4078 wore foreign- 
lK)rn and 256 negroes. 

StftlVip R0VOnU6a — Stamp duties in the United 
Kingdom form part of the Inland Revenue, and are placed 
under the control of the Commissioners of Inland Revenue. 
The principal Acts in force on the subject are the Stamp 
Act, 1891, and the Stamp Duties Management Act, 1891. 
Amendments of the law are also included in the Customs and 1 
Inland Revenue Act, 1893, the Finance Acts of 1894, 1895, 
1896, 1897, 1898, 1899, 1900, and 1901, and the Revenue 
Act, 1898. The death duties, the corporation duty, the 
duties on patent medicines and playing cards, and x)ostagc 
duties, are also technically stamp duties " ; but in ordinary 
use the expression is limihid to those imi) 08 ed on the various 
classes of legal instruments, such as conveyances, leases, 
transfers, mortgages, bonds, drc., on bills of exchange, 
promissory notes, contract notes, bank notes tmd bankers' 
drafts, receipts, insurance policies, bills of lading, and a 
few other documents. Stamps are either adhesive or im- 
pressed. The adhesive stamps, which can only be used for 
certain <locumcnts, can be obtained at Inland Revenue 
offices throughout the United Kingdom, and at all post 
offices which are money order offices. Stamps can only bo 
im[)rcsscd at the Inland Revemue offices in certain of 
the larger towns. For duties not cxceciding 2s. 6d. tlie 
adhesive Inland Revenue or i)ostage stanqis may (in most 
cases) bo used indiscriminately. This arrangement w'as 
first introduced in 1881, when it was applied to the penny 
stamp, and it has since been extended to other denomina- 
tions. The Commissioners of Inland Revenue are author- 
ized to make allow'ance under certain conditions for stomps 
which have been inadvertently spoiled or rendered useless 
for their intended purposes. In order to obtain such 
allowTince the parties must present the stamps within two 
years from the time wffien they became useless. The com- 
missioners may be required by any j)crson to ex])ress their 
opinion as to the amount of duty, if any, which is charge- 
able on any instrument; and such person, :f dissatisfied 
with the assessment mado, may ap[)eal to the courts. No 
instrument chargeable with duty can be used in any legal 
proceedings (except criminal proceedings) unless it haa been 
duly stamped ; and if on production it should appear to 
be insufficiently stamped, the proper duty must be paid 
in court, together with the penalty imposed in such 
cases. The "stamp duty on the transfer of certain kinds 
of securities can be commuted by the payment of a 
lump sum or (in some cases) an annual conqjosition, 
and the transfers then become exempt from duty. This 
facility is largely used in the case of municipal and 

colonial stocks. , . . , r 

The revenue from stamp duties increased from 
J,m,m in 1894-95 to £7,772,423 in 1901-^2 
During the lattor year the principal Jtcins of jewipt 
were bills of exchange and promi^ry notes, i,701,-23 , 
companies’ capital duty, ^559,091 ; receipts and drafts. 


.£1,478,392 ; deeds and other instruments, £3,646,823. 
The last item included about £1,407,000 charged on 
transfers of stock exchange securities. (c;. h. m.) 

Standerton. Beo Transvaai^ 

Stanford, Charles Villiers (1852 ), 

Irish composer, w^as born in Dublin, 30th Soptember 
1852, being the only son of Mr John Stanford, examiner 
in tlie Court of CJhaiicery (Dublin) and Clerk of tin* 
(/rown, county Meath, Both parents of the coiiqK)ser 
were accomplished amateur musicians, the father l^ing the 
possessor of a splendid bass voice, and the mother a very 
clever pianist. Under R. M. Levey (violin), Miss Meeke, 
Mrs Joseph Robinson, Miss Flynn, and Michael Quarr} 
(piano), young Btanfonl's musical powers were trained in 
the early days ; and Bir Robert Stewart taught him com- 
jKisition and organ. Various floats of precocity are 
recorded in an article in the Musical Times for Dccemlxu 
1898. He came to London as a pupil of Arthur O’Leary 
ami Ernst Pauer in 1862, and in 1870 won a scholarship 
at Queen’s College, Cambridge, whence lie migrated to 
Trinity College in 1873, and succeeded J. L. Hopkins as 
college organist, a post he lield till 1892. His ap[ioint- 
nient as conductor of the Cambridge University Musical 
Society gave him great opportunities, and the, faim^ which 
tlu*. socii‘ty sfKiu obtoined was in the main dm', to Stan 
j ford’s energies. Before liis tiirn', ladies were not ad 
mitted into the chorus, but during liis tenuni of the office 
' of conductor many most interesting perforrnanct's and 
I revivals took place. In tin* years 1874 to 1877 he was 
j given leave of absence for a portion of (iac h ytair in order 
to complete his studies in Germany, where he learnt from 
Reinccke and Kiel. He ksik th(5 B.A. dc'grec in 1874 
and hf.A. in 1878, and was givt'ii the honorary degree 
of Mus. D., at Oxford in 1883, and at Cambridge in 1888. 
lie first came j»rominently before the public as a composer 
with his incidental music to lennysoii’s Queen Mamj 
(Lyceum, 1876); and in 1881 his first o],K}ra, The Veiled 
l*r<yphet^ wa^^ given at Hanover (revived at C^ovent Garden, 
1893); this was succeeded by Savonarola (Hamburg, 
April, and (’ovent Garden, July 1884), and The Vaufer 
hury Pilyriins (Drury Lane, 1881). A long intervul 
separates these from his later opt'ias, Skamvs O^Uriev 
(0[Hjra Coinique, 1896) and Murk Adt) Ahouf AotJnmj 
(Coveut Garden, 1901). For the main provincial festivals, 
works by Sfiinford were commissioned as bdlow’s : Orches- 
tral serenade, Birmingham, 1882: Elegiac Oih^, Norwich, 



Kd^Ahy Birmingham, 1891; 'I he JIardy Cardiff, 1895; 
riuiudriif Crohoorey Norwicli, 1896; Requieniy Birming- 
ham, 1897; Te J)euniy J^eds, 1898 ; The Last Pasty Here- 
ford, 1 900. Ih'sides these, then' are a few choral works 
of imj)ortonco, smdi as The JiesnrrcetiO'ny C.ambridge, 
1875; Ps. XLVL, (Wiridgi', 1877; Carmen Swcularc 
(Jubilee Ode), 1887 ; Installation Ode, (.’ambridge, 1892^; 
East to Westy London, 1893 ; Ps. CL,, Manchester, 1887 ; 
Maas in G., Brompton Oratory, 1893. He war* appointed 
professor of ('omposilioii at the Royal College of Musii , 
1883; conductor of the Bach Choir in 1885; jirofessor 
of music in the University of Cambridge, .succeeding 
Sir G. A. Macfarren, 1887 ; conductor of the Leeds Phil- 
harmonic Society, 1897, ami of the LtH^ds Festival, 
1901. His instrumentol works include five symphonj(js, 
many chamk^r comiX)sitions, among them a string quartet 
in D minor, played by the Joachim Quartet. He has 
written many songs, |>art/-songs, madrigals, tfec., and Ins 
incidcntol music to The Enmenides and (Edipus JiejCy as 
well as to I’ennyson’s Jierhety attracted mucJi attention. 
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His church music holds an honoured place among modem 
Anglican compositions; he has edited numtoleas Irish 
and other traditional songs; and has from time to time 
contributed articles on musical subjects to magazines, 
4 fec. His works have a wide range of subjects and styles, 
and are without exception remarkable for their entire 
fitness to the surroundings for which they are intended. 
'Hie coni])oser is a master of effect in the widest sense ; 
he writes admirably botli for instruments and voices; 
and whether in opera, in choral work, or in the classical 
forms, his creations roach a very high standard in design 
and treatment. His influence upon tlie renaissance of 
music in England has been of primary importance, and 
his work as a teacher has borne excellent fruit, his pupils 
numbering many of the Ixsst of the younger English 
composers. 

StAninflAkAi a town of Eastern Kiunelia (de})art> 
ment of Philippopolis), Bulgaria, situated on the D^rin 
Dor^, an affluent of the Maritza, V2 miles H.S.E. of 
riiilippopolis. It is an important seat of the wine trade, 
carried on by Greeks, and also possesses a distillery. A 
silk filature has also been established under British aus* 
j)ices, which in 1899 spun 75,000 kilogrammes of cocoons, 
])roducing 6000 kilogrammes of raw silk, all sent to the 
United Kingdom. To the south of the town are the ruins 
of the ancient castle. Under its Greek name, Hteinmachos, 
the town is frequently mentioned in connexion wdth the 
Bulgarian wars from the 1 1th century onwards. Popula- 
tion, about 14,000, of whom about onc-half wei*e Greeks 
and a third Bulgarians. 

StAtlislAUp the chief town of the district of the 
s^imo name in Galicia, Austria, 70 miles south-east of 
Leniljerg. Population (1890), 22,391 ; (1900), including 
garrison of 3397 men, 29,628 (estimated at 76 jxjr cent. 
P(»li8h, 14 |)cr cent. German, and 10 per cent. Buthenian; 
54 i)er cent. Jewish, 29 per cent. Catholic, 16 per cent. 
Greek Catholic, and 1 i)er cent. Protestant). A large 
manufactory of railway stock, tanning, dyeing, tile- 
making, milling, and the production of yeast, and 
considerable trade in agricultural produce. The town 
has been rebuilt since a great fire wdiich occurred in 
1868. 

Stanley, Sir Henry Morton (1841- ), 

English explorer, w^as born at Denbigh in 1841, being the 
son of Mr J. Howlands of that jdace. His extraction was 
therefore British, not American ; the name Stanley, how- 
ever, he assumed after his adopted father, a citizen of 
New Orleans. Stanley's jmblic career began with the 
Abyssinian expedition of 1867-68, in which he acted as 
a iiewspai>cr corresjiondent. Succeeding, by an accident, 
in sending the first news of the conclusion of the cam- 
paign to London, he made his mark with Mr James 
Gordon Bennett, the j>roprietor of the ^ew York Herald^ 
and received from that jiarent of the newer journalism 
a number of roving commissions. On one of these he 
ascended the Nile, on another he interviewed the chiefs 
of the Cretan Revolution 1868-69, and ho w^as sent 
eventually to Spain in time to witness the scenes that 
followed the departure of Queen Isabella from Madrid, and 
to describe the government of the triumvirs — Prim, Serrano, 
and Topete. The novelty of this subjfjct having wranod, 
Stanley was not surprised when, in October 1869, he w^as 
summoned to Mr Bennett in Paris ; but lie was astonished 
enough at the nature of the new' commission then projiosed 
to him. Briefly, and “without much preamble,” as he 
himself has put it, “1 was commissioned to find a Dr 
Livingstone, who w'as 8up|X)sed to be in Africa somewhere. 

< Mr Bennett was sure ho was alive somewhere, though 


where precisely was a mere matter of detail. It w'ould 
be my duty to find him and help him to the best of my 
ability.” Stanley may have pointed out that of Living- 
stone he knew no more than that he was a great traveller, 
ranking with Burton, Grant, and Speke. Mr BonnetPs 
orders wore peremptory. The journey, which was to bo 
kept secret to avoid exciting competition, was to l:>egin 
next day. As a matter of fact the mission thus vigorously 
entered upon was considerably delayed. The Suez Canal 
was opened in November 1869, and on his way East Mr 
Bennett required Stanley to report the opening. “ Then, 
as I was so near Jerusalem, perhaps it would bo w'ell to 
ascertain what kind of work Captain Warren was engaged 
in there.” Other little commissions wore added, and it 
w'as not till January 1871 that Stanley reached Zanzibar. 
So long a time had now elapsed since October 1869 
that both the proprietor of the Herald and his London 
agent seemed to have forgotten their explorer. There 
was no credit for him at Zanzibar, no one there had heard 
of him. However, an oM letter from the Herald's London 
agent was produced, and tlirough the sympathy and good- 
will of the American consul, Captain Webb, Stanley 
succeeded in obtaining BUi>pUe8 for the African expedition 
at 25 per cent, premium, t.c., for every £75 drawn he had 
to pay £100 by draft on New York. A well-known and 
popular work, H(yw I Fmmd Livingstom^ made the 
; successful issue of this expedition familiar. Livingstone 
was found, and Stanley’s reputation as a man of unusual 
doterminatioii and an explorer of priunise was established. 
Ho had, however, a narrow escape from being prosecuted 
on the charge of obtaining on false pretences the money 
advanced to him at Zanzibar. By some error the drafts 
on New York were there protested, and the American 
consul and the Hindu banker at Zanzibar were up in arms. 
Fortunately, and l)oforo he reached the coast, letters came 
to Stanley making his credit at Zanzibar })racticany 
unlimited. He returned to England, bringing with him 
Livingstone’s journals. 

Stanley’s next visit to Africa was in the quality of war 
correspondent. He accompanied Sir Garnet Wolseley’s 
ex[)edition to Coomassie, whicli he described in a volume 
entitled Coomassie and Magdala : Two British Campaigns. 
On reaching the island of St Vincent from Ashanti in 
1874 he first heard that Livingstone was dead, and that 
the body was on its way to England. After the funeral 
some time was s[>eut in negotiations for sending Stanley 
again to Africa, there to determine various problems of 
geographical interest left unsolved by the deatlis of 
Jjivingstone and Si)eke, and the discovery by Sir Samuel 
Baker of Albert Nyanza, a lake then reputed to ex- 
tend inimitably in a southerly direction. Finally, Sir 
Edward Lawson, the editor and proprietor of the Daily 
TeUip^aphy and Sir Edwin Arnold of that journal, induced 
Mr Gordon Bennett to join thorn in raisiiig a fund for 
an Anglo-American expedition under Stanley’s command. 
The story of its experiences will be found in due detail 
in its commander’s w'ell-knowii w'ork, Through the Dark 
Continent. It is enough to state liere that the exi)edition 
lasted from October 1874 to August 1877, and Avas 
successful in settling a number of the more interesting 
problems which had puzzled geographers. The prin- 
ci|)al source of the Nile, the unity and area of Victoria 
Nyanza, the true length and area of the Tanganyika and 
the whereabouts of its outlet, the extonsien of Albert 
Nyanza south of the equator, and the discovery of a new 
lake, and, finally, the connexion of Livingstone’s Lualaba 
wth the Congo, are some of the discoveries which resulted. 
The last was by far the most important, as the voyage down 
the river, from the farthest point which Livingstone liad 
reached to the Atlantic Ocean, had revealed a magnificent 
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TOterway right into the very heart of Africa. Stanley 
spent nearly the whole of 1878 in trying to induce Eng- 
lish capitalists to seize their commercial op]K)rtunities in 
this region. The King of the Belgians had early made 
overtures to him, even before his return, but ha<l 
raagnanimoudy confessed the superior claims of England 
to profit by such knowledge as the explorer had to com- 
municate and such practical service as he could give to 
turn that knowledge to account. It was a friendly rather 
than a necessary scruple. Whether or not Stanley’s efforts 
to move the British public were always adroitly made, 
they were in vain. The press was scc^ptical if not con- 
temptuous, and in November 1878 Stanley crossed over 
to Brussels and engaged liimself to prove to King Leopold 
that all he had written and s|X)ken about the Congo was 
true. The king, though he wanted nothing better, and 
acco]>ted with alacrity, behaved with great consideration. 
Before actually sending Stanley to Africa in his service 
ho consented to extend the date of that enlistment till 
Christmas 1878 that Englishmen might be convinced 
that England would have nothing to do with the (Jongo. 
After a last attempt, in which numbers of intelligent 
]H 3 ople helped in disseminating his views as to the 
l)Ossibility of establisliing another India in Africa, Stanley 
gave in, and set out in January 1879 in the service of 
King Leopold as agent of a (JimiU d^£t'ude ; in his ow'ii 
words, “ to prove that the Congo natives w^ere susceptible 
of civilization, and that the Congo basin w'as rich enough 
to repay exploitation.” By June 1884 this had been 
accomiJishod with success and without bloodshed or any 
degree of unpleasantness with the often ferocious native 
tribes, 'file details of the six years’ labours between 1878 
and 1884 are given in the Congo and the Founding of 
‘it» Free State, published in 1885. Jn the latter part of 
February 1885 a convention with the Powers had estab- 
lished that the major part of the Congo basin should be 
kiiowm henceforth as tlie Congo Free State, under the sove- j 
reign ty of King Leopold. The story of the Congo is im- j 
IKiiiant by reason of its iniluoiico on African colonization. 
Prior to the formal foundation of the State by the Powers, 
and during the sittings of the Berlin Cbnfercneo in 1884- 
1885, Stanley had not only lectured in the capital u]K)n 
the value of Africa before the assembled ambassadors, but 
had nnule a tour of the larger cities of Germany. Alike 
in those as in Berlin he discovered that the Germans were 
much more alive than the BritLsh, Possibly not by 
reason of his lectures, but certainly directly after 
them, and dating from the doings in the Congo basin 
then and otherwise revealed, the struggle on the part 
of the Powers for the possession of African territory 
began. 

During 1885 and 1886 Stanley w-as engaged with Sir 
William Mackinnon and Mr Janies F. Hatton of Man- 
chester in two ventures, each of ])otential coiiscjcjuence to 
the future of British commerce in East Africa, one of whicli 
was, however, doomed to failure. The first project after- 
• wards developed into the British East Africa Company ; 
the other, the Eoyal Congo llailw^ay Coiiijmny, which 
in the event of its succeeding was to obtain a charter 
from the King of the Belgians, fell before the indiffer- 
ence of English capitalists, combined with a clause iii the 
charter to which, in British interests, Stanley was unable 


to agree. . . 

Stanley’s last and most familiar expcflition in Africa 
was for the ostensible purpose of succouring Emin Pacha 
lQv)from the Equatorial Provinces, where the abandon- 
ment of tho Sudan by Egypt was supiiosod to have loft 
him in danger. Tho story of the cxi^dition and the 
results are sot forth in SUnlcy^ tat-known work 
Thrtmgh Darkest Africa, a record of extraordinary effort 


and resolution. So far as Emin was concerned, however, 
the expedition was undertaken on a completci misundtT- 
standiiig. 

Keturning to England after his last oxi>cditioii Stanley 
was received with honour, and received the*, degrees (*f 
B.C.L. from Oxford and of LL.D. from Cambridge. On 
12th July 1890 he married a lady whose graceful work as 
an artist Was well known to the })ublic. Miss Dorothy 
Tennant, second daughter of Mr Charles Tennant, for- 
merly M.P. for St Albans. In 1891-92 ho visited 
the United States, Australia, and New Zealand on loctur 
ing tours. In 1892, at the general election, he contested 
Nortli Lambeth in tho Liberal Unionist interest, but was 
defeated by a small majority. In 1895 he again stood 
for the same constituency, and was elected as its |)arlia- 
mentary representative, but was compidled by ill-hcaltli 
to resign in 1900. In 1898 SUinley visited South 
Africa as the guest of tho British South Africa Coin- 
l>any, and siioke at tho ojKsiiing of the railway from 
the Capt*. to Bulawayo. In 1899 his services in Africa 
were rewarded by a kuighthcxMl of the Bath. T(x> 
strong or too arbitrary a man perhaps to l)o invariably 
popular with liis subordinates, too rtiserved to lx? i)of)ii 
hir in the general at;ceptation of the word, and gifh d 
with immovable resolution, Stanley imscsscd a positive 
genius for the liandling of native races. As governor of 
the Congo his task in this respect was enormously dilli 
cult, but was accomplished with great success. 

Stanley! Thomas (1625-1678), jxet and 

philosopher, Avas the son of Sir Thomas Stanley of 
Cumberlow, in Herts, where he was born in 1625. His 
mother, Mary Hammond, was the coasiu of lUchanl 
Lovelace, and Stanley was ixlucatod in company witli 
the son of Edward Fairfax, the translator of Ta8s(». H»‘ 

proceeded to Cambridge in 1037, in his thirteenth year, 
as a gentleman commoner of I’embroke Hall. In 1641 
lie took his M.A. degree, but seems by that time to have 
proceeded to Oxford, lie w’as wealtliy, inarriod early, 
and travelleu much on the (Continent. Ho was the friend 
and companion, and at need tho ht'lper, of many poets, 
and was himself boLli a wriUir and a translator of verse, 
flis Foenis apjieared in 1647 ; his SnngHt, Cvjnd Ct'vn- 
fml, Venm Vigik, in 1649; liis Annmi, hmvnia and 
Uw Prince, in 1619; and a colhxttion of tlies(^ iioems, 
and translations in 1651. Stanley’s most serious w’ork 
in life, however, was his J/istmg of Pltdomphg, whh li 
appearofl in four suecc.ssivo volumes betw'een 1655 and 
1662, and again in one volume in 1687. Jn JCC2 was 
issued his Uif^tory of Cluildiuc PitdoMtjdig, Iii ]6(>.i 
Stanley imblislied in folio a nionninentil edition of tbi‘ 
text of .fE.schylus. He died at his lodgings in Suffolk 
Street, Strand, on 12th Ajiril 1678, and was Imritxl in 
the churcli of St Martin’s in the FiehLs. His portrait 
was painted by Sir JVter Lely; liis wife was Dorothy, 
daughter and co-h(iir of Sir James Eniyon, of Flower, in 
Northamptonsliiro. Stanley is a very interesting traii.si- 
tional figure in English literature. Born into a later 
generation tliaii that of Waller and Denham, he rcjectt‘d 
their reforms, and was the last to (ding obstinately to ilic 
old prosody and tho conventional forms of fancy. Ho is 
the frankest of all English poets in his preferciico of 
decadent and Alexandrine sidiools of imagination ; among 
the ancients he admired Moschus, Ausonius, and the Prr- 
vigiliwn Vnieris ; among the moderns, Joannes Seculldn^, 
Gongora, and Marino. The English Metai)hy.sical Sidiool 
closes in Stanley, in whom it finds its m(.»Ht delicate and 
autumnal (Jx}M)nent, wdio w’cnt on w'caving Ids fantastic 
conceits in elaborately artificial measures far into tin; 
days of Dryden and Butler. Wlieii Stanley turned 
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to prose, however, his taste became transformed. He 
abandoned his decadents for the gravest masters of 
Hellenic thought. As an elegant scholar of the illumi- 
native order, he secured a very high place indeed through- 
out the second half of the 17 th century. His HtBiory 
of PhUoiophy was long the principal authority on the 
progress of thought in ancient Greece. It took the form 
of a series of critical biographies of the philosophers, 
loginning with Thales ; what Stanley aimed at was the 
]>rovidiTig of necessary information concerning all “ those 
on whom the attribute of Wise was conferred.** He is 
j)articularly full on the great Attic masters, and intro- 
duces, “ not as a comical Svertisement for the reader, but 
as a necessary supplement to the life of Socrates,” a blank 
verso translation of the ClowU of Aristophanes. Bentley 
is said to liavo had a very high appreciation of his 
scholarshij), and to have made use of the poet*8 
copious notes, still in manuscript, on Callimachus. 
Stanley’s original poems were imperfectly reprinted in 
an edition of 100 copies in 1814, but never since; his 
“Anacreon” was issued, with the Greek text, by Mr 
Bullen in 1893. His prose wwks have not been 
collected. (e. g.) 

8tftpl0tOfl| formerly a village in Bichmond county, 
New York, U.S.A., and since Ist January 1898 a part of 
Richmond borough, one of the five boroughs of which 
New York City is composed. It is situated on the east 
coast of Staten Island, just above the narrows of New 
York harbour. Tlie j>opulation is not se})arately returned 
by the census. 

Stdra-Zasrdra. Hee Kski-Zagra. 

Star^Cirdf ^ town of Prussia, in the province of 
Pomerania, 21 miles by rail east by south of Stettin. 
The walls have been for the most part converted into 
]>romonades, though nearly all the old gates are left 
The town has a memorial of the war of 1870-71. It 
has an active trade in agricultural produce, and carries 
on iron-founding, making of machinery, soap, roofing, oil 
and spirit-refining. Poimlation (1885), 22,112; (1900), 
26,858. Stargard is also the name of a town in the 
])rovince of West Prussia, 36 miles by rail south of Ilan- 
zig. It has a couple of churches and a synagogue, iron 
foundries, and snuff factories. Population (1885), 6634 ; 
(1900), 9687. 

Staracharkasskaya, a Cossack village of 
Russia, in the province of the Don Cossacks, on the Don, 
27 miles from Novocherkassk. It w’as formerly the resi- 
dence of the Ataman of the Don Cossacks. In conse- 
quence, however, of the frequent inundations to which it is 
subject, the seat of administration was moved to Novo- 
cherkassk. There is a brisk trade in cattle^ which are 
exjKjrted. Population (1897), 10,314. 

Staryi Oskofp a district town of Russia, in the 
government and 92 miles E.S.E. of the town of Kursk, 
on the Elets-Valuiki Railway and the river Oskot, 
in the midst of populous suburbs and villages. A fort 
was built here as early as the 10th century, but even four 
centupes later the region had the name of “ Wild Prairie ” 
(Dikoyt Pole), In 1897 the population numbered 16,662, 
most of whom were engaged in agricultural pursuits. The 
only industrial establishments are a couple of tobacco 
factories and some tanneries, but there is a brisk trade 
in animal and agricultural pr^ucts. 

Stata. — ^As currently employed in that department 
of political science which concerns itself, not with the 
relations of separate political entities, but with the political 


composition of society as a whole, the word state expresses 
the abstract idea of government in general, or the govern- 
ing authority as opposed to the governed, and is thus used 
by Herbert Spencer in all his discussions of government 
and society. Louis XIV. *8 “L’^tat, e’est moi,” 
Rousseau’s theory of the “contrat social,” Bas- 
tiat’s Donne k I’Etat le strict nocessaire et 
garde le reste pour toi,” all imply this opposition. Hobbes 
regards the state, or, as he calls it, the commonw^ealtli, as 
“ one j>erson for whose acts a great multitude by mutual 
covenants, one with another, have made themselves every 
one the author, to the end he may use the means and 
strength of them all as he shall think expedient for their 
peace and common defence.” 

The term is also used to distinguish the civil from the 
ecclesiastical authority in countries where tliey are or have 
been in conflict. 

A large number of definitions and classifications, accord- 
ing to political structure, international status, national 
homogeneity, &c., have been attempted, but it is beyond 
the scope of a short article to do more than mention these 
different senses of a word so variously employed. 

In international law the term has a more ])rccise meaning, 
according to which the state is the external personality or 
outward agency of an independent community. In its 
fullest form its attributes are ; (a) ^>o8ses8ion of 
sovereign power to pledge the community in its in inters 
relations with other similarly sovereign com- aatianai 
munities, (h) independence of all external con- 
trol, and (c) dominion over a determinate territory. In 
practice, however, there are still incomplete forms of 
states which join in the international life of states, 
paramount states whose relations to subordinate ])arts 
of their empire are in a condition of uncertainty, and 
there is, at any rate, one body carrying on internatiorml 
state intercourse without dominion over any territory at 
all. Thus, Great Britain has diplomatic relations, purely 
formal tliough they may be, with several of the sulK)rdi- 
nate states forming the German empire. We saw in the 
Boer war the army of an annexed community wandering 
from place to place recognized as a belligerent with 
whom Great Britain had negotiated as an independent 
state. The Roman Catholic Church has })ermanent 
diplomatic relations as an independent state, though it 
has no territory against which international rights can bo 
enforced. Egypt, while legally under the suzerainty of the 
Porte, is practically a British protectorate. Great Britain 
treats Cyprus as a de}»endcncy, though she is in mere 
occu|mtion of the island for the purpose of carrying out 
certain reforms for the protection of Christians. Austria- 
Hungary considers herself in the same ] position, though 
she occupies Bosnia and Herzegovina “without affecting 
the rights of sovereignty of his Majesty the Sultan on 
those provinces.” Though Bulgaria, by the Treaty of 
Berlin, is an “ autonomous and tributary principality under 
the suzerainty of his Im|)erial Majesty the Sultan,” Turkey 
did not consider her suzerainty to involve her in the war 
of 1885 between her vassal and Servia. 

A new and somewhat shadowy form of suzerainty is 
growing up in the “ paramountcy ” first enunciated (with 
the concurrence of Great Britain) by the President of the 
United States in 1823 (see Monbok Doctbine), asserted 
with a certain measure of success against Great Britain in 
1896 (see Venezuela, also Arbitbation), and proclaimed 
formally by the United States at The Hajgue conference in 
1899 (see Peace Conference) as a condition of her signa- 
ture of the Peace Convention. While the Spanish republics 
of Central and South America^ are still recognized in 

^ Only Mexico was represented at the Peace Conference. 
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international law as sovereign states, they can only l»e I 
said to fulfil the conditions of absolute indejiendence 
subject to the limitations which the Monroe Doctrine 
has placed upon their treaty - making ijowcrs with 
Europe.^ 

In constitutional law, the state,” says a leading English 
authority, “ is the power by which rights are created and 
maintain^ by which the acts and forbearances necessary 
for their maintenance are habitually enforced” (Anson, 
Law and Cwsiom of the Comtitution^ part i. p. 2). The 
Briilab necessarily vague where, as in the 

mad Con Britishi empire, the state has a very complex 
tiaentMl construction. In France, where it embraces 
COB" a hierarchy of bodies and authorities cul- 
ceptlona. j^^ijjating in the President of the republic, 
whose acts are the final form of a series of incomplete 
acts of the members of the liierarchy, it comes nearer to 
the theoretical meaning of the word as understood in 
international law. In Great Britain the sovereign jK.>wer 
of the state is diffused among a number of authorities 
which have rights against each other and stand in inde- 
pendent relation towards the individual citizens. Actions 
can be brought by private citizens in the ordinary law 
courts against individual authorities, and there is no 
system of hierarchical resixinsibility which jirevents a 
state official from being personally accountable for his 
administrative conduct. In Professor Dicey’s admirable 
introdwetuyn. to the Stvdy of the Law of the Constituttorif 
this distinction between the Frencdi, or, as we should 
rather call it. Continental system of entire subordination 
of the organs to the state as a wdiole, and the less logical 
British system is dwelt upon. “ Few things,” he observes, 
“ are more instructive than the examination of the actions 
which liave been brought in Great Britain against officers 
for retaining ships about to ])roceed to sea. Under the 
Merchant Shipping Act, 1876, the Board are oiKjn tx) 
detain any ship which, from its unsafe and uiiseaworihy 
condition, is a serious danger U) human life,” '“Most 
l)erson8 would suppose that the officials of the Boanl 
of Trade, so long as they — fjond fide and without 
malice or corrupt motive — end(;avour to carry out the 
provisions of the statute, would be safe from action at 
the hands of a shipowner. This, however, is not so. 
The Board and its officers have more than once been 
sued with success. Th(?y have never been accused of 
either malice or negligence, but the mere fact that the 
Board acts in an administrative capacity is not a pro- 
tection to the Board; nor is mere obedience to the 
orders of the Board an answer to an action against its 
servants” (p. 324). 

In England, we may say, the notion of state, from the 
constitutional point of view, is still inchoate, but the play 
of international intercourse seems to be gradually leading 


* Great Britain, in acceding to the arbitration iiujKwcd by President 
Cleveland, has, in the opinion of a number of Aincrican ainl Conti- 
nental publicists, recognized the Monroe Doctrine. See Clirelicn, 
Principea; De Beaumarchais, Tm Doctrine de Monroe; De Busta- 
nionte, Lc Canal de Panaim et le Droit iTUenuUional ; De l*reas<*iise, 
“La Doctrine de Monroe et lo Conflit Anglo- Americaiii.” Rente des 
Deux Monties, an. 1896 ; also the writings of Ri<lgway, ScTUggs. 
Sibley, and Tucker, and the Annaks de Jurisprndenna (Columbia), 
June 1897 and following numbers. M. Pradier-FodtH Professor of 
International Law at Lyons University, and formerly professor of the 
University of Lima, observes that “En declarant que la grande 
rcpublique Ain6ricaino consid^rerait comine dangereuse pour sa 
tranquillity et sa toute tentative de la part des puissauces 

Buropyennes d’ytendre leur systeme politique h um parlie quclctmque 
du continent Arayricain, il (le Prysident) s’est m61c indirectement dos 
affaires interieures des rdpubliques du Nouveau Monde, aiitres q^e les 
iltats Unis : il a fait de rintervention par aiiticijiatioii et au profit de 
rUnion ; car, e’est d’intervenir que d’interdire aux autres gouveme- 
ments d’interveiiir.” 


to a clearer roncc])tion of the fact that au increasing 
national responsibility requires a corresponding increase 
in the power of co-ordinate state control. Au instance 
of its absence is shown by the loose way in which the 
British Oowu has granted governing powers to chartered 
companies (sec Raid). This uncertainty applies as much 
to the United States as to Great Bribiin. In the 
Louisiana lynching riots, of wliich some Italian citizens 
were the victims, it was contended that the United States 
Government was not responsible, and that the responsi- 
bility fell upon the Government of Louisiana alone. This 
contention could not be jiressod, and conqiensation was of 
course paid to Italy. But the subject is ^vell known to 
have raised some apprehension as to tin* adi‘qua(*y of tlie 
United States system to meet its centralized slaU* res}>on- 
sibilities. 

Another, and, in some respects, more dangerous ft*ature 
of the inchoate conception of state responsibility is the 
growing apart, so to sjioak, of certain British depondeiicics. 
The British stati*, for intc*rnational purpose's, is the British 
empire ; for domestic purposes it is the United Kingdom. 
Any limb of the former’s huge body can have interests 
different from those of the United Kingdom, and involve 
its responsibility. A significant stej) towards co-ordination 
in the Continental semsc — that is to say, towanls tin' 
concentration of liability and control — was taken by tin* 
Australian colonies in the fedcjration brought about by 
the Commonwealth Act tif 1900. Under this Act the 
term state is apjilied to the federating colonics. Section 6 
of the Act ]>rovidc8 “ The states ” shall mean such of the 
colonies of Ne.w South Wales, New Zealand, Queensland, 
Tasmania, Victoria, W^est Australia, and South Australia, 
as the time being are jiarts of the Conmioinvealth, 
and such colonies or territories as may bo admitted into 
or established by the Commonwealll) as state's; and eae'h 
of such jiarts of the Commonwealth shall 1)0 called “a 
state.” “ Original stales ” shall mean “ such states as are 
parts of the C-ommonwtialth at its esUiblishment.” Fol- 
lowing Jilt tliis distinction bctwi'cn the (Commonwealth 
and the states, Articles 106 to 124 of the CCommonwealth 
(Constitution deal with the respective piisitions of the 
(Commoiiwojilth, tlie original states, and the new stab's. 
Article 109 in jiarticnlar providtis tliat “Whi'ii a law 
of a stato is inconsisUmt with a law of the Common- 
wealth, the latlcT shall jirevail, and the fonrii'r shall, to 
the exU'iit of tlu? inconsistem^y, be iinalid,” thus jiaving 
the way for the ultimate consolidation of the federal 
power. 

Much has l>een iM-itton on tlie “science'’ of the state, 
or, as we prefer to call it, “political science,” and espeii- 
ally by the (icrinans, among whom the Mibjeci is dealt 
with as an independent brancli of nnivei’sity education. 
»Several German universities Inivc a ^Stoats- 
w’memcfMfiliche Fandtiit, granting 8])ccial <lc- 
grees on the subject. In consequence of 
the great attention jiaid to the subject in Gerniany, 
her state ]K)lity is largely tlie work of lua- political 
writers. The result has not unnaturally tended to a 
system liearing some resemblance to that of the Ameri- 
can Union, with this V(Ty inqiortant difference, how- 
ever, that w’hereas in the United States the federal power 
is derived from the democratic forcijs of the individual 
states, in Germiiny it is derived from tluiir aristo- 
cratic and absolutist forces. German political thinkers, 
in fact, have worked out ^taatsrecht as a comparative 
study, in wdiicli arguments in favour of absolute govern- 
ment have received as much careful consideration as those 
in favour of democratic institutions, and the German 
state has developed upon lines based on the best 
theoretical arguments of these thinkers. There is, 
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therefore, no anomaly in its practically absolutist Govern- 
ment working out the most democratic reforms as yet put 
into legislative form. It follows, however, that German 
theories are of little use in the consideration of the state 
problems with which British and American political 
thinkers have to deal. Anglo-Saxon institutions are 
following their independent development, and if the 
influence of foreign institutions is to be felt at all, it will 
probably be that of the clear logical detail and cohesion 
of French institutions. 

AuTiiORiTJiCH. — K ehm. QescliUMt der StaatsreelUswisBenscJmft, 
1896. AllgeimvM StcMtalehre, 1899. — V. Moul. Oeschichte uiul 
Litteraiur der Sta^dsunmnstdiafteiu 1855-58. — Hiluenbrand. 
Oeachichte und System der Meckts- und Stcuxtsphilosophie, 1866. — 
(liKKKE. Dos deiUsche OemasensekafisreeJd. 1881. — Bluntsculi. 
Geschiclde dea allgemeinen StaatsrechieH und der Politik, 1867. — 
I. F. Stahl. Die Staeddehre und die Prineipien dea Stcmlsreehts. 
1870.— Bluntschli. JAhrevominoderTLenStaatet I., 11. 1884,1885. 
Politik, 1876. — Seydel. (Jrundzuege der allgemeinm Stcuxtslehre* 
1873. — Lino(}. Empiriseke UnteraucJiungen zur cUlgeniehien 
Siaatslehre. 1890. — Bornhak. Allgemeine Staatalehre, 1896. 
— Jellinek. Becht dea inodemeii Staales. 1900. — R. Schmidt. 
Allgemeine StaeUslehre, 1901,— V. Treitschke. Politik, 1898. 
— IjAband. StacUarecht dea deulachen Bekhea, 2 Baeiido. 1895. — 
Haenel. DevJtaehea StcuUareckt, 1892.-^an£T. Histoire de la 
Scumeo Politique, 1887. — Boutmy. itvdea de droit conatUu- 
tionnd. 1899. — Combothecra. Za conception juridique de 
Vitat, 1899. — Esmein. El4finenta de droit conatUiUionnel fran^aia 
dt iiranger. 1899. — Havriou. Prkia de droit administralif et de 
droit pMie gMral, 1900.— Le Fur. Mai fidiral el confedera- 
tion d'ElaJta, 1896. — Henry Michel. ,Vid6e de vAtat, 1896. — 
Michaud. la responsibiliti^ de TEtat k raison des fautes do 

HOB agents,” Bevue du droit public et de la science polUique, 1895. 
— PlLi.£T. Bechereliea sur lea draits fondamentmtx dea Mctta dans 
Vordre dea rapports irUemationaux, 1899. — Fabreguettes. 
SocUti, Atai, Patric, 1 898. — Dai.loz. BfperUrire du droU 
fran^aia, t. 21, p. 37. — Amos. Science of Politica. 1883. — 
(f REES’. Ijcctures on thx Principles of Political Ohligalion, 1895. 
— PoiJiOCK. Introduction to the History of the Science of Politica, 
1890 (3rd ed. 1900). — Anson. Law aiid Cxcdom of the ConstUu- 
tiou, 3rd ed., part i. 1897. — Holland. Jurisprudence, 8th 
ed. 1896. — UicEY. Introduction to the Study qf the Law of 
Oonatitulion, 5th od. 1897. — Ilbert. Legislative Methods and 
Form, 1901. — Kovalevsky. Buaaian Political InM,Uutiona, 
Chicago, 1902. (t. Ba.) 

Stftte Pensions. Sec Olp-Age Pensions. 

States of the Church, territories of Italy 
ruled over, down to 18G0, by the Pope in his capacity as 
a secular sovereign. They are now comprised within the 
Italian provinces of Bologna, Ferrara, Forli, Ravenna, 
l^esaro and Urbino, Ancon^ Macerata, Ascoli - Piceno, 
l^erugia, Rome, and Benevento. 

Staunton, a city of Virginia, U.8.A. It is 
situated in 38'* 09' N., and TQ** 04' W., in the iipix^r 
part of the Shenandoah Valley, in the western 
of the state, at the intersection of tho Chesapeake and 
Chio and the Valley branch of the Baltimore and 
Ohio railways, at an altitude of 1366 feet. Though 
within the limits of Augusbi county, it is not subject 
to county government. Population (1890), 697f5 ; 

(1900), 7289, of whom 149 were foreign-born and 1828 
negroes. 

StavangfOr, a seaport town of Norway, capital 
of, .county Stavanger, standing on the south of Bukken 
Fjord, just under 59" N. During the last decade of 
the 19th century Stavanger and its environs (Sannas, 
drc.) made remarkably rapid progress as a manufactur- 
ing centre. The industries are, however, of a varied 
character, and embrace factories for woollens, soap, pre- 
served foods (a speciality), butter and margarine, arti- 
ficial manure, hardware, ])otterics, bricks and tiles, linens 
and cottons, furniture and wooden wares, worsted yarn, 
iodine from seaweed, shoes, lime, potato flour, &c.; also 


two shipbuilding yards and foundries, with a repairing 
slip (1899). Another important industry is the catching 
and curing of fish — ^herring, mackerel, sprats, cod, salmon, 
lobsters, anchovies. On Rennes Island in the fjord, over 
against the town, there exists a (Cheviot) sheep-breeding 
farm under Government auspices. Stavanger is the first 
port of call for tourist boats from Hull, Newcastle, Grange- 
mouth, and other British ports. The mercantile fleet 
numbers about 375 vessels of 162,400 tons; while tho 
total value of the trade increased from £350,000 in 1885 
to £795,700 (£563,700 imports) in 1899, The imports 
consist princiimlly of coal, i^t, grain and flour, groceries, 
textiles, wood, and mineral oils. The most important 
export is fish — other items being seaweed, marble, pre- 
served foods, butter and margarine, and infusorial earth. 
Down to 1895 Stavanger h^ a growing trade in the 
export of sheep to Leith. The port is entered by some 
8000 vessels of a gross 325,000 tons annually, or, ex- 
cluding those flying the Norwegian flag, by 270 vessels of 
150,000 tons. Stavanger was the birthplace of Kjelland 
the novelist (1849). Population (1891), 23,899 ; (1900), 
30,541. 

Stavropoly a governmciit of Russia, in northern 
Caucasia, with an area of 23,398 s(]uare miles. The 
climate is distinguished by rapid changes of tempeni- 
turc. The dry oast winds are sometimes very strong 
in tho Hi>ring and early summer, blowing the seeds 
out of the fields, and even destroying in a few days 
all existing vegetation. In July and August they last 
for several weeks in succession, and fill the air with 
dust. The average temtieratures at StavrojK)! (altitude 
2000 feet) are much lower tlrnn one might expect 
in that latitude ; that for the year is 47" Fahr., that for 
January 24", and that for August 68". Tho rainfall is 
28*2 inches, but other parts of the province are much 
worse off in this respect, the yearly rainfall being only 
from ll’l to 21*5 inches. There is a great lack of forests, 
which are found only near Stavropol and along the courses 
of tho main rivers. In the prairies, only bushes of tama- 
risk and a dwarf almond tree are found. Altogether, 
except in the hilly parts of tlie province, the flora and 
fauna of StavrojK)! differ to a great extent from the fauna 
and flora of other parts of the Caucasus. For both the 
animal and vegetable kingdoms resemble, on the one 
liand, those of Central Asia in such features as the pre- 
sence among mammals and birds of the Saiga tatarica., L., 
the Vuljm Coraac, Pallas, and the Melanoctyrypha tatarica, 
Pall., and among plants of, firstly, the TanuitHx Fallaaii, 
the Statice caajna, and the StijKi leasingiana (all charac- 
teristic of the dry prairies beyond the Urals), an^ secondly, 
of species of Salsola^ Salicomia^ Sueda, Artemma, Kochia, 
and Camphoroama (all characteristic of the salted steppes 
of Asia); on the other hand, both flora and fauna have 
many features in common with the prairies of South 
Russia. As regards geology, the whole of the province is 
covered with Tertiary and post-Tertiary deposits. Lower 
Miocene, Middle-Mediterranean deposits, and Sarmatian 
clays, limestones and sandstones crop out over nearly 
ono-half of the surface of the province, namely, in its 
higher j)ortion, while the remainder is covered with loess 
and various fluviatile and lacustrine deposits. A narrow 
zone, which now represents a low jilain almost devoid 
of vegetation, is covered with tho so-called Casjrnn de- 
posits. 

The poi)ulation is rapidly increasing, particularly from 
natural causes, and partly in consequence of immigration. 
In 1886 it was 702,635; in 1897, 876,298 (census popu- 
lation, domiciled only) ; and in 1898, 912,639, of whom 
447,082 were women, and 51,324 lived in towns. The 
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average density of the i)opulation is only 39 per square 
mile, but in some districts it rises to 87. itussians form 
90 jjer cent, of the i)Opulation, Kalmyks 2 per cent,, 
Turkomans 3 per cent., Nogais 4 per cent., the remainder 
being Armenians, Georgians, Germans, Poles, &C. ^Nforo 
tluin four-fifths of the population (81 per <!cnt.) are 
Russian peasants. The nomad j)opulati()ii occupies, how- 
ever, more than one-third of the territory. There are four 
ordinary districts, the centres of adniiuist ration in which 
are — Stavrojiol (see Ijelow), Alexandrovsk (8708), Med- 
vyczhinsk (4000), and Praskovoya (9297 in 1896), the chief 
town of the district of Novogrigorievsk ; besides these the 
territory occupied by the nomads is divided into three dis- 
tricts (pristavstvo) — Bolshe-Dcrbetovskiy, Turkoman, and 
Achikulak. The standard of education is the average 
for Russia; in 1898 there were 578 scluxils, attended by 

22.000 boys and 9000 girls. In 1897 the peasants owned 
8,11 1,500 acres of land ; ja-ivate persons, 1,236,800 acres ; 
the Iiiqiorial Government, 304,600 acres ; and the Crown, 

265.000 acres. Agriculture is most sucicessful on the 
wide prairie lands, and in 1900 3,295,600 acres were 
under cereals. The average yield in 1895-99 w^os : 
rye, 419,500 cwt. ; wheat, 7,251,000 <5wt. ; oats, 

1.270.000 cwt. ; barley, 2,001,000 cwt. — all cereals, 

11.712.000 cwt.; also about 500,000 cw't. of ]K>tato(iS. 

Melons, water-melons, and sunllow’ers are w'idely cultivated 
in the fields, and so is fiax. lmi)roved agrictultural j 
implements — reapers, sowing machines, steam- and horso- 
pow'cr thi*i^shing machines, &c. — arts in general iisi*. | 
Nearly 9200 acr(!S are under vineyards, which cover close 
upon 100 miles along the Kiinia, and nearly 800,000 
gallons of wine of an inferior quality are obtained annually. 
There were in 1898 199,470 horses, 760,690 horned rattle, 
2,790,700 sheep, 8200 camels, and 102,000 ]>igs. Tla*se 
figures are much below those which were obtjiined from a 
census in 1896, the caust^ of the decrease being a very 
scivere winter in 1898, when snowstorms destroyed in a ' 
few days more than 200,000 head of cattle, Tlie factories ! 
are liinitcid to Hour-mills, oil-mills, distilleries, tanmdes, 
and candle w^orks, and few domestic industries are carried 
(HI in the villagijs. (Considerable quantities of grain, flax, 
wool and liiiles are exported liowevi^r, and the fairs are 
vej-y animated. An interesting feature of tlie village life, 
ill some jiarts of the jirovince, is the communal cultiva- 
tion of eerhiin fields for the maiutenauce of reserve stores 
of grain. (p. a. k.) 

8t AVrOpOlf the caiiital of the above government, 360 
miles north-w^est of Titlis, and 30 miles from the nearest 
railway station, slauding at an altitude of 2000 feet. It 
has flour-mills and varhnis small factories, employing a 
few hundred workers. Of educational institutions there 
are gymnasia for boys and girls, and several town schools 
and industrial schools, showing an aggregate of 5600 
pujnls. The town is w'ell built, has several librariiJS 
and a people’s palace, and is the scat of several scientific 
societies. Its poiailation (mostly Russian) was 44,679 in 
1897. 

8tOiWCll| borough, Victoria, Australia, in the county 
of llorung, 179 miles north-west of Alelbourne. The 
quartz reefs of the gold district are WTjrked at gnuit 
de])tlis, and large cyanide works are in ojKiration. MJieat 
is extensively grown in the vicinity, and the soil is w^cll 
adapted for vine-growing, which has been attempted "with 
success. Poimlation (1891), 5183; (1901), 5296. 

Stawell, Sir William Foster (i 815-1889), 

British colonial statesman, was the son of Jonas htawxJl 
of Old Court, in the county of Cork, and of Anna, daughter 


of the Right Rev. William Foster, Bishop of Clogher. 
He was born on 27th June J815, was educaU‘d at 
Trinity College, Dublin, studied laAv at King's Inn, 
Dublin, and Lincobi’s Inn, and 'was called to the 
Irish l)ar in 1839. He practised in Ireland until 1812, 
and then making his home in Australia, was admitted 
to the Melbourne bar in 1843. He engjiged exten- 
sively in pastoral pursuits, and had sheep stations at 
Natte Yallock, on the banks of the river Avoca, and in 
the neighbourhood t)f Lake Wallace, near the South 
Australian Ixwdcr. For many years he enjoyed the 
leading ])ractice at the local bar, ami when the Port 
Phillij) district of New South Wah'S was |)arated from 
the parent colony, and entered upon an independent ex- 
istence as the Colony of Victoria, Mr Stawell accepted 
the ]>asition of attorney -general, and became a member 
of the Executive and Legislative Councils. A few 
weeks after his aj>pointment gold was discovered, and 
to Mr Stiiwell hill the arduous duties of creating a 
sy.stem of government which could enju; adi'quately with 
the diflic.ulti(‘s of the ]K»sition. He> had to (‘stablish a 
police for(!e, frame regulations for the government of the 
gold-fields, appoint magistrates an<l oHicials <d‘ every grade, 
and protect life and piopeity against the attacks of the 
hordes of adventurers, many of desptMale character, 'who 
landed in Victoria, first from the neighbouring colonics, 
and later from Euroj)e and America. It Avas very much 
owing k) thi‘ firm administration of ^fr Stawell that at a 
time Avhen the Government was weak, and a lai’g(' sectioji 
of the newM'-omers impatient of ?*ontr(»l, lynch law was 
I never resorted to. lie had very little assistane(^ for some 
I time from any of his (rolleagiies, and until the Kxtaaitive 
Council was strengthened by the admission of (Viptain 
(afterwards Sir Andre-w) (Marko and ]^lr H. Cl E. (iiilders, 
Mr Stawell was the brains a^s well as the body of the 
administration. The success of Ids ])(>licy was upf»n the 
whole remm kablc. In the Legislature he was sometimes 
op})osed, and at other times assisted, by Mr (aftta’wards 
Sir John) O’Shanossy, Avho vras the leader of the jjojmlar 
party, and betvveen them they nianagcsl to ])ass a numlier 
of statutes Avhidi addecl gn‘atly to the? prosjsirity of tin? 
colony. Mr Stawell was indefatigable in the. discharge of 
his duties, and extraordinary stories are told of tin* long 
jourm?ys oii horseback to visit distant outposts which he 
would* Uke after being all day long in tin* ].<aAV Courts or 
the Council Chamber. Mr Stawell bore an active pai t in 
drafting the Constitution Act winch gav(? t(» Viettnia le- 
]»res(?rjtative instituti»)nsand a rcspniisible Ministrv, instead 
of an executive, appointed and remo\a]>]e l»y tlie gt>\ernor, 
and a legislature, in wliieli oiio-lhinl «»! the nn'mliers were 
chosen liy the Crown. At the lirM gener.il election afler 
the new Constitution in 1856, Mr Stawell was ii*tnriied 
as one of the m(‘m]>ers for >rel))onrn(‘, mid became ihe 
attorney-general of tlie tir.st res|n>nsible Ministry. In 
1857, on the resignathm fJ tlie chiel justici*, Sir Milliam 
A’Beckett, he succeeded to the vacant j»ost, and was 
created a knight-baehelor. Jlo administered the (lovern- 
ineiit of Victoria in 1873, 1875-76, and LS8‘1. Sir 
William ncvt*r left Australia from his arrivsl in 1843 
till 1872, when la* i>aid short visits to the. ni*igh- 
laairing colonies and New Zealand, and 18/.), when 
he returned to Jilurojie on two years’ leave />f absence. 
He t^iok a very deep intor(‘st in the jiroceedings of the 
Church of England, and wus a memb(;r of the Synod. 
On his retirement from the lieiicli in 1H86 he w’as crcjitod 
K.C.M.G. He. died at Naples in 1889. In 1S56 In*, 
had married Mary Frances Elizabeth, only ilaiighter of 
W. P. Greene, R.N. 0- 

Steam Enalnes. See Engines. 
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features would seem to bo the fact that increase of size in 
individual ships still continues, and that owing to the 
great cost of constructing and working such huge craft 
the tendency is towards centralizing trade, and especially 
passenger trade, in the hands of great companies. The 
movement towards amalgamation among these big com- 
panies is also an interesting development. 

The Allan Lim . — ^The story of the Allan Line is that 
of the enterprise of one family. Captain Alexander Allan, 
at the time of the Peninsular war, conveyed stores and cattle 
to Lisbon for Wellington’s army. After 1815 he began to 
run his vessel between the Clyde and Canada, and as years 
went on he employed several vessels in the service. Till 
1837 the ships ran from Greenock to Montreal, but in that 
year, after the Clyde was deepened, the ships went to Glasgow, 
as they have continued to do ever since. Captain Allan and 
hb five sons devoted all their energies to the development 
of the Canadian trade, and for about forty years the line 
ran sailing ships only, which were greatly in request for 
the emigrant traffic. In 1852 the Canadian Government 
requested tenders for a weekly mail service between Great 
Britain and Canada. That of Sir Hugh Allan of Montreal, 
one of Captain Allan’s sons, was accepted, and the Canadian 
mail line of steam-ships came into existence. From that 
time onwards the business has steadily increased, and the | 
building of vessels to ket^p pace with modern demands has 
been proceeded with. From the time of the Crimean war 
down to the South African campaign the company’s vessels 
have been employed as transports on occasions of national 
emergoucy. It may be noted that the Allan Line in- 
augurated steamers of the “ spar-deck ” type, t.e., with a 
clear promenade deck above the main deck. This measure j 
of safety was taken as a lesson to be derived from the 
disastrous foundering of the Australian steam-ship London j 
in the Bay of Biscay in the year 18G6. The eoroi)any 
may claim, too, that tlioir stcam-sljij) Buenos Ayrean^ built 
for them in the year 1879 by Messrs Denny of Duml)arton, 
was the first Atlantic stcjim-shi[) to bo constructed of steel. 
As time went on the company’s services wore extended 
to various ports on the eastern sliores of North America and 
in the river Plate ; and T^ondon, well as the two stroiig- 
liolds of Glasgow and Liverpool, was tjiken as a port of 
<leparturc. In tlie cour-si^ of its career it has absorbed tlio 
licet of the old State Line of Glasgow and a groat jjart 
of the fleet of the Royal Exchange Shipping Company, 
and of the Hill IJne. Included in the latter fleet were 
the first twin-screw steaimu-s constructed for a British 
North Atlantic line. The largest vos.s(d in tlie fleet is the 
Tunisian, a twin-screw vessel of 10,37G tons, launched in 
January 1900; a sister sliip, the Bavarian, carried as 
many as 2200 troops at oinie to the Cape. The principal 
ports served by the Allan Lino are (in the Uniti‘d 
Kingdom) Glasgow, Londonderry, Belfast, Liverpool, and 
London ; from these their vo.ssels ply to many places in 
North and South America, including Quebec, Montreal, 
St Johns (Newfoundland), Halifax, St John (New Brun.s- 
wick), Portland, Boston, New York, Philadelphia, Balti- 
more, Monte Video, Buenos Aires, and Rosario. The 
finest steamers of the company are run in the mail service 
from Liverjiool to St Lawrence ports in summer, and to 
Halifax in the months when that river is clo.scd. 

American -Though the American Line, as now 

constituted, is of comparatively modern origin, it is the 
successor of several much older organizations. Of these 
the oldest is the Inman Line last acquired by it. On 
16th April 1850 an iron screw steam-ship of 1609 tons 
gross register left Glasgow on her maiden trip to Now 
York This was the beginning of the Inman Line. .Mtcr 
a few voyages this ship was sold to Messrs Richardson, 
Spence and Company of Liverpool, and the sailings of 


the steam-ships were thenceforth for some years between 
Liver])Ool and Philadelphia. But in 1857 New York took 
the place of Philadelphia a.s a regular terminus. Messrs 
Inman had taken the iimnagement of the line in 1854, 
and a little later the fleet of another Glasgow and New 
York line was absorbed. In 1859 the regular call at 
Queenstown wm comnicnccMl by this line, which may be 
said to have been responsible for two other innovations 
in transatlantic traffic. Before 1850 pra<’tically all the 
steam-ships crossing the ocean, with the famous exception 
of the Great Bn fain, were paddle-boats. After the 
advent of the Tnman liners the screw liegan to be every- 
where substituted for the paddle. In the second ]»lace, 
the Inman steamers were the first which regularly undertook 
the conveyance of third-class passengers, to the extinction 
of the old clipper vessels w^hich had hitherto carried on 
the traffic. In 1 807 the Inman Company’s City of Paris 
(the first bearing the name) hold the westward record 
with 8 days 4 hours, and in 1869 its City of Brussels 
came home in 7 days 22 hours 3 minutes. Till 1872 
these records hcjld good. The City of Brussels also liad 
the distinction of l>oing the first Atlantic mail steamer to 
be fitted with steam steering-gear. About 1875 Mr 
William Inman turned the concern into a limited company, 
and in 1886 the business was amalgamated with the 
International Company, and the vessels, though still flying 
the red ensign, became the jiroperty of a group of United 
States capitalists, who also acquired the old American 
Line which had been started in 1 873 with four l’hiladelj>hia- 
built steamers. Tliis company had Ix'cui conducted under 
the auspices of the Pennsylvania Railroad. It }>lied 
between Liverpool and ]’hiladelt)hia. A third constituent 
in the Inman and International Steam-ship C’oinpany was 
the Red Star J.ine, as the Socidde Anonyme Belge-Ameri- 
calne w^as familiarly called. Its service was from Antwerj» 
to New York. The wljole w^as placi‘d under the manage- 
incmt of Messrs Richardson, Spcmcc and C^)m]»an 3 ^ w'ho thus 
after thirty-Uvo years r(?assuim‘d the direction of the old 
com))any. In 1887 the tw'o ships City of New York and 
City of Paris were built on the C'lyde for the company. 
At "the time of tlieir construction they wxto the largest 
V()Hsels over built, always exccjding tlu' unlucky Grvaf 
Eastern. It stands to the credit of the City of Pans 
that in 1889 she was the first vessel to cross the Atlantic 
in less than six days. In these ships there was a great 
improvement in the whole arrangement of the water-tight 
compartments, more subdivisions l»eiiig introduced. The 
City of Paris had the opj>ortunity of demonstrating 
their value. In 1890 omi of her engines was completely 
wrecked. The water flowed in and imnuhikMl tin' engine- 
rooms, yet her bulkheads kept lier afloat until help 
came. The year 189;i wus an important one in the 
history of the com]>any, and indeed of the I nited »State.s. 
The two vessels above mentiom'd w^ere admitted to American 
registry by Congress, a stijjulation being niaUe that two 
new ships of at least Cijiial tonnag*! and s]»ccd to the 
jiair should be ordered by the company from American 
firms, and that they slnmld be cajiable of being employed 
by the United States Government as auxiliaiy .Tuisers in 
case of war. Tl«o American flag was hoisted over the New 
York in 1893 by President Harrison, and in the same year 
the British headquarters of the company were transferred 
from LiviTpool to Southampton. In 1894 the first 
Arnerican-bnilt ocean liner of the new' fleet was launched, 
and W'as named the St Louts by Mrs C4cvelan<l, the wife 
of the then President of the United States. In 1898 the 
American Line had the distinction of suj.plying the navy 
of its country with cruisers for use in war. The St Paul, 
the only vessel of the four under contract in American 
waters at the time, was put under the command of 
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Captain Bigsbee, whose own battleship, the Maine^ had 
been blown up in Havana harbour on 15th February. 
The other three ships were also put into commission, the 
Paris being temporarily renamed the Yale^ and the New 
Yorh the Harvard, Their exploits may be read in the 
annals of the war. Fitted up as swift cruisers they proved 
invaluable auxiliaries to the fleet, both as fighting vessels 
and in the pursuit and capture of blockade-runners. In 
1902 with their twin-screw liner Kensinf/ton the American 
Line made the first experiments towards fitting Atlantic 
jjasseuger steamers with appliances for the use of liquid 
fuel. The express fleet of the line consists of the four 
vess(ils, St Louis and Paul, each of 11,600 tons, 
and a length of 554 feet; and the New York and 
Philadelphia, each of 10,800 tons and 560 feet length. 
Several still larger, but less speedy steam-ships, have 
recently been constructed for the intermediate scjrvices of 
the company. In addition to the weekly express service 
between Southampton and New York, the American Line 
runs boats between New York and Antwerp, Phila- 
delphia, Queenstown, and Liverpool, and Philadelphia 
and Antwerp. 

Austrian Lloyd Steam Naviyaiion Company, — This 
com})any was started in 1837 at Trieste, where its head- 
quarters are still situated. It commenced operations with 
seven small wooden paddle-boats for the voyage to Con- 
stantino] )le and the Levant. The whole comnnjrcial history 
of that region has since then been intimately bound up 
with that of the Austrian Lloyil. Trieste is not only the 
port wlience the vessels of the (jompany start, and to which 
they return, but also the ])Iaco \yhore most of them are 
con.struct(3il. The conqiany has there its own dockyard, 
where it builds and engines most of the steamers of the 
fleet. This yard is fitted with a dry-dock, slip, and all the 
most modern shipbuilding appliances. The seven small 
]>addle steamers of 1837 liavc now grown to a fleet of 69 
iron and steel stcam-shij)s, with a gro.ss tonnage of 186,000 
tons. Some of the most important of the later shi])8 
were constructed in Great Britain. The actual ])orts 
served by the company are much too numerous to detail, 
but the whole eastern coast of the Adriatic and the Levant 
is visited by them with frequent services. These Adriatic, 
Mediterranean, and Levant ports have seven services in 
all, and three branch lines. There is a line to the west as 
far as Brazil, and a monthly mail service between Trieste, 
Brindisi, and Bombay. Ther6 is also a monthly ordinary 
service between Trieste, Bombay, China, and Ja]mn, and 
a monthly branch in connexion with it between Colombo, 
Madras, and Calcutta. The latest devclo])ment is towards 
the Cape of Good Hope down the east coast of Africa. 

BMy Lin^,- -The name of Bibby has long been knowm 
and res])ccted in the shi])])ing world. The first undertaking 
of the family was the institution of a service from Liveri)Ool 
to Mediterranean ports about the midille of lust century. 
When Mr (subsequently Sir Edward) Harland took over 
the shij)})uilding works at Belfast, which he afterwards made 
famous, Mr Bibby was one of his earliest customers. It was 
he who gave him practically carte hlanche in the way of ]»io- 
])ortion for the new ships built for his service, and it w'as 
from tiic ex])erit'nce ac<|uircd and the success achieved with 
"them that the “long ships,” with which the White Star 
Line made its^ name, were first brought into the region of 
the practical. ^In this connexion it may be stated that Sir 
Edward Harland was bom at Scarborough in 1831, his 
father being a medical })ractitioner. He learnt the science 
of shipbuilding in the yards of Messrs R. Stephenson and 
Company of Newcastle, and became first a draughtsman 
with Messrs J. and G. Thomson, and then manager in 
a Newcastle yardV In 1851 he went to Belfast, first as 
manager to Messrs Robert Hickson and Company. Then 


in 1858 he took over their yard. In 1859 he launched the 
Venetian for Mr Bibby, and in 1860 he took Mr 0. 
W. Wolff into partnership. After a time Mr Bibby 
retired from the active pursuit of his business, and the 
line passed into the hands of one of his confidential 
managers — Mr Leyland. The name was soon changed, and 
continuing its prosperity, and advancing into the Atlantic 
4radc, the company eventually, in the year 1900, absorbed 
the highly successful West India and Pacific Company, and 
became one of the big lines of the country. A good deal 
of tonnage was, however, subsequently taken over by its 
chairman, Mr J. E. Ellerman, for the purpose of develop- 
ing another new company called after himself. And this 
line, in its turn, has since taken to itself others, notably 
the old-established City Line, plying from Gksgow as a 
headquarters to tho East. But the Bibby family, though 
large shareholders in the White Star Line, could not 
remain without some active interest in seafaring niaticrs. 
Hence a new Bibby Line was started. Its first vessel was 
the Lancashire, a single-screw steamer of 4244 tons gross 
register, built — as have been all this fleet — by Messrs 
Harland and Wolff. She came out in 1889. Her sister 
was a similar vessel. The company engaged in the trade 
between Liverpool and Rangoon, where they soon made a 
nam(‘ and were i)ut by Government on the same terms as 
the P. and O. in regard to the official recognition of their 
steamers as a i>ennissible means of conveyance for officers. 
Five twin-screw steamers, ea(di larger than the last, have 
followed the first })air, and the latest, the Warwickshire, 
is little short of 8000 tons gross. The service is main- 
tained with three- Weekly sailings, and there are reserve 
ships wliich have done useful work in the Government 
trail sj)ort service. 

British hidia Steam Navigation Company, — This line 
maintains, perhaps, a larger network of communications 
and serves a greater number of j)orl8 difficult of access than 
any in the world. The J^ersian Gulf, Burma, the Straits 
of Malacca, and the entire littoral of the East indies, to 
say nothing of the east coast of Africa, are among the 
scenes of its enterjirise. To its efforts is due in no small 
degree the development of Indian commerce wdth the j^orts 
of the neighbouring semi-barbarous countries. Though its 
ramifications now extend to the ports of northern Australia, 
the company had its origin in the Indian coasting trade. 
Its ])resent designation is of comparatively recent origin, 
but its first operations date from 1855. A project for a 
mail service between Calcutta and Burma was then first 
set on foot by the East India Com])any. Early in the 
following year a company was formed, under the title 
of the Calcutta and Burma Steam Navigation Comj)any. 
Two small steamers of 600 tons each were bought and 
despatched to India round the Capo in 1857, for a 
service between Calcutta, Akyab, Rangoon, and Moiilmein, 
under a contract wdth the Government of India. At the 
outbreak of the Mutiny in 1857 the company rendered 
imjiortant service by bringing up to Ceylon from Calcutta 
the first detachment of J^uropcan troo]>s which came to the 
assistance of India from outside. In 1862 a most im- 
portant step was taken, princij)ally owing to the enlightened 
assistance rendered to the company by the Indian Govern- 
ment. An agreement was made between the company and 
the Government, by which theformer agreed to convey troops 
and stores and to perform other services. Under this arrange- 
ment boats were to be despatched regularly from Calcutta 
to Rangoon, Moulmein, Akyab, and 8inga])ore, and from 
Rangoon to the Andaman Islands. A service was also set 
on foot to the Persian Gulf, between Bombay and Karachi, 
and Madras and Rangoon. This gave an impulse to the 
business of the company, and entailed regular visits to 
ports which had hitherto been deemed unapproachable 
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for in8<ny months of tho year. It also involved a great 
increase in the fleet. The company's connexions, too, liave 
since 1866 embraced services to the Dutch West Indies. 
During the Abyssinian campaign of 1867 the company 
proved of the greatest assistance to the Clovernment. 
The opening of the Suez Canal in 1861) produced an 
entire revolution in the shipping trade of India, and led to 
a great development of the company’s fleet. The s.s. India 
with cargo was waiting at Suez when llie canal was opened 
to traffic, and was the first steamer to arrive in London 
through the canal with an Indian cargo. In 1872 the 
company extended its operations to the east coast of 
Africa, and by an arrangoinont w'itli the British Govern- 
ment began to run a service every four weeks between 
Aden and Zanzibar. Some interest attaches to the exten- 
sion of the British India Coinjiany’s stTvice to Delagoa 
JUy. Tlie coming im])ortance of this trade was ri'cognized 
and a service inaugurated to dcveloj) it. A loss amount- 
ing to no less than £40,000 i>er annum was, however, 
incurred, and the directors did not feel justified in 
continuing the attempt. The Germans, however, saw 
that the trade was worth buying, and the lin]»erial 
Government gave a new line under the German flag a 
subsidy, calculated on the amount lost by tlie British India 
Ojriipany, leaving its cron tractors, whilst ])robably insured 
ag.iinst loss, to look to their own exeTlions in the develop- 
ment of tlie trade for any ])ossibilities of profit. Thi‘ 
German Line lias proviid a su(;eess as well to its shar(‘- 
holders as to German trade, and at a later <late the British 
India Coiii])any again trit'd for the trade and entered into 
coni]»etition witlj it. Tlie full ri’cord of Hi is comjiany’s 
transfiort services would be a chronicle of British military 
operations during the second half of last century, But 
it may be mt*ntion<‘d that no less than 37 of its ilei't 
were employed in tlie ChiiU'vSc; exjieclition, •while 42 more 
were engaged in connexion with the South African war. 
The company’s lieet comprises steam-shijis of very various 
sizes, from a few hundred tons to several tliousaiida. This 
of course is a necessity of the traffic, which compels visits 
to many out of the way ports which no vcss(4s of large 
<lraught ctmld apjnoacli. Upw^anls of one hundred ports 
are visited by the com])any’s steamers. In all there are 
twenty-one lines with additional services. They may 
be classed roughly as tliose running to ports in (i.) India, 
Burma, and Straits Settlements; (ii.) Straits Settlements 
and Philippines; (iii.) East Coast of Africa; (iv.) Per.siaii 
Gulf ; (v.) Dutch East Fiidies and Quoon.sland. Some of 
tlie services run from Loudon, some from Indian ]>orts, 
some arc local. They are far too numerous to set out iii 
detail, but this summary will indicate the magnitude and 
complexity of the company’s operations. 

Canadian- Amiralian Line and the Empress Line , — 
These two lines run in connexion with tlie Canadian-Pacific 
Kailway — the Canadian-Australian Line from Vancouver to 
Sydney, and the lilmpress Line from Vancouver to Jajian 
and China. The vessels of the first-named line •were built 
in 1892. The fleet of tlie Canadian-Australian June con- 
sists of three vessels, the ////A, Warriinon^iiwH Miomei'a. 
Of these the Aoraw/i is of 4250 tons, and the oilier two 
of 3500 tons each. The Jilm])r(;ss Line has three twin-sen^w 
steam-ships — the Empi'ess of China, Emjrress of India, ainl 
Empress of Japan — each of 6000 tons and 10,000 h.]). 
A fourth is under construction. They are built to the 
rei]uircmcnt.s of tlic British Admiralty, for they arc all 
designed for use as armed cruisers in time of war, and are 
commanded by officers of the Boyal Naval lleserve. Eacli 
line carries mails. The Canadian-Australian steamers run 
from Vancouver about every three wrecks to Honolulu, 
Fiji, Brisbane, and Sydney. Tiie Empress Line from 
V^ancouver to Yokohama, Kobe, Nagasaki, Woosung, and 
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Hong Kong, also run about every three weeks. These 
lines are of importance, not only as valuablo factors in 
the development of the tracks between the great British 
dependencies, but also because they afford a connexion 
between England and the most distant parts of tlie 
empire, by a route wffiich can bo traversed on British 
stpimers, and a railway running across a British colony, 
witliout touching on foreign soil or traversing the jiossibly 
dangerous straits and narrow seas which are characteristic 
of the alternative route vid the Mediterranean and Suez. 

Castle lAne (.see also TTnion Line and Union -Castle 
Line)." -The (^astle Line began its career in 1872 willi 
the Iceland and tlie (Gothland, both vessels ol about 1400 
tons. At that time the charge for carrying letters to the 
Cape was about Is. jier half oz., and the contract time 
between England and the Cape thirty-seven days. The 
mail contracts wore then in the liands of the TTnion Lino 
exclusively, but in 1873 the House of (Commons ridused 
to ratify the extension of the contraitt signed with them 
by the (ffianccllor of thi*. Exclieipier, and tlieir riglits thus 
exjiircd in 1876. Up to 1876 tlie Cape J^arliament made 
an allowance to the (.^astlc Tjine for the conveyance of 
letters, and -when the postal contract was renewTd in that 
year it was divided between the TTnion and the Castle 
Lines, an aiTaiigenient which was adhered to down to the 
timi‘ when the two liiu's u]iitt‘d their fortunes. The scot )0 
of the company’s energies lias now been exteiuh'd to all 
jiarts of South Africa. Tlie line did great naf.ional service 
in carrying troops and stores to South Africa during 
the 1899-1902 and ])revious cam])aigns. By a resolution 
pa.ssed at a meeting of shareholdi'rs held on 13th February 
1900 tliis company was amalgamated witli tJie I'nion 
IJne. The fleet liad grown from two slijjjs in 1876 to 
20 shipr in 1 900, and from a total tonnage of 2800 to om* 
of about 110,000 gross register. 

City of Dnhlin Steam Packet Company . — Limitations 

space forbid any detailed account of the various steam- 
ship services whose vesstLs tnivcrso tlie waters of tlie 
narrow ooas round Great Britain. It would be inliu’i'st- 
iiig to say something of tlie twin-screw fh'id with wliieli 
the London and N ( all i- Western Kailway re])laeed the 
])addle vessels which fonmu’ly carried on its siTvice betwecui 
Holyhead and tlie North Wall, Dublin ; of the comfortably 
fitti'd slee])ing acu*.onimo(lation which the vcsw'ls of the 
service jointly owned Tiy the North-Western and Lanca- 
shire ami Yorksliiro railways olFer to travellers on t)ii5 
longer night crossing from Flectivood to lielfast; of the 
Great Western Kail way’s serving betwisui Milford Ihiven 
and Waterford; of the same com]»any’s (3iannel Island fleet, 
wdiich makes its headijuarters at Weymoutli ; of the lines 
which, centring at Southampton, tlie South • Western 
Kailway maintains witli the Channel Islands and iiortli- 
WTstern French t»orts ; of tlie cross- (3ianiiol serviics 
between Dover and (.‘alais, and Folkestone and Boulogne ; 
of the Newhaven and J)ie]»j»e fleet of the P>i'iglifoii ami 
West of France railways; of tlie excellent modern ships 
with wliicli, starting from Ibirwicli and l>l>ing to Belgian 
and Dutch ]M)rts, the unsubsidized Great Eastern CV»m- 
pany holds its owm against tlie State-aided ]»addl(^ fleets 
umler the ])iitch and Belgian flags; and of the cross- 
Channel services of the Belfast St(ianisliii> Coinjiany aTiil 
of the old-cstahlislied Jsle of Man Sti;am Vnrkvl (Vnn- 
jiany. But it is obviously irni>o.ssil>le to deal cxliaustivcly 
wnth or •with others which might perhaps fairly 

be nam»*d, and so we must contmit ourselves •W’ith a 
brief reference to tlie City of Dublin Steam I'acket 
Conijiany, oldest, and mf»st nf»t(‘worthy f>f them all. 
This undertaking vies witli the Gmieral Steam Naviga- 
tion Company in tlie claim for jirecedence on account of 
seniority. The General Steam was ufldoubtedly the first 
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to receive incorporation in the year 1824, but the under- 
takings from which the City of Dublin Company sprang 
were at work in the years immediately prior to these 
dates. The facts, though they must have been well 
known to the general shipping public at the time, are 
now very difficult to trace. As far as appears, the 
firm of llourne and Com])any — who fulfilled in Ireland 
functions for which the Messagerics Imi>eriales in France 
were first formed — were large shareholders in two under- 
takings which made history in regard to the develoi»ment 
of steam navigation. One of these companies was the 
Dublin and London Steam Packet Company, from which 
Messrs Wilcox and Anderson, the first managers of tlie 
P. and O., chartered the Royal Tar^ the first stumer they 
despatched to the Peninsula, and the other was the City 
of Dublin Comjuiny, which originally occupied itself in 
the maintenance of a service of steam-ships between 
Dublin and Liverpool. It was this company’s Ra^aX 
Willuim which had the distinction of opening the Liver- 
pool service to New York. By absorption, too, this 
company represents the old St George Company, whose 
Sirim was the first steamer to sail from London towards 
New York. In the year 1838 the Admiralty, which in 
those days had the management of many of the mail 
services and continued for a time to keep the Irish day 
mails in its own hands, gave the City of Dublin Company 
the contract for the night Irish mails, which were thus 
despatched vid Liverpool. The name of Laird is to this 
day closely associated with the fortunes of the company, 
and even at tliat time a Mr Laird, grandfather of the 
j>rescnt })artners in the shipbuilding firm, was a director 
of th(! City of Dublin Company. In the year 1848 the 
Government with four steamers endeavoured to run the 
day and night nniils itself vid Holyhead. But this 
arrangement did not work well, and two of its mail 
steamers were bought by the City of Dublin Company, 
while the two others were acquired by the Chester and 
Holyhead llailway. It is needless to follow the vicissi- 
tudes of the mail service, wavering as it did from the 
Admiralty to tlie Chester and Holyhead Kailway, and 
then to the City of Dublin Company. Suffice it to say 
that in 1859 an arrangement was entered into whereby 
the City of Dublin Company undertook the conveyance 
of both day and night mails vid Holyhead, and built four 
ships, called aftiir the four Irish provinces, for the service. 
The performances of these four jjaddle shi})s, three of 
which were built by Messrs Laird, were remarkable 
indeed. The Connauy/U was the first vessel to do her 18 
knots. The Ulster made the l)est passage of them all — 
doing the journey from Holyhead and Kingston in 3 
hours 18 minutes. But the Leinster was only two 
minutes behind her, and the Munster only six minutes 
worse tlian the Leinster, Taking the performances of the 
wdiole four vessels over the first fourteen years of their 
existence, and considering the mean of 20,440 passages 
made as well in winter as in summer, the average time of 
passage was only 3 hours 56*1 minutes. The con- 
tract was renewed from time to time, that coming into 
operation on the 1st October 1883 being for an acceler- 
ated service. To enable this to be adequately performed, 
the last paddle ship of the fleet, the Ireland^ was built 
by Messrs who also overhauled and imj)roved the 

uiachinei^ of tho older vessels, giving them now boilers 
adapted the Use of forced draught. In 1895 it was 
felt thAt the^mode of carrying these important mails again 
needed revision, and in that year the House of Commons 
approved of a new contract, under which four new twin- 
screw vessels were to be built for the service. The work 
of design and coustruction was again undertaken by 
Messrs Laird, and in. 1897 tho new fleet assumed the 


IP LINES 

duties, and indeed the names, of the vessels which had 
done such remarkable service during a period of about 
thirty-eight years. The contract time was now decreased 
by half an hour, and this meant naturally a very great 
increase in the speed of the vessels employed. The 
present ships are capable of a speed of about 24 knots — 
which is considerably in excess of that of any vessel as 
yet constructed for service on the Atlantic, and certainly 
of that of any other Channel steamers. They can thus 
maintain with regularity and ease the 20 to 21 knots 
which are sufficient for the purpose of their contract, in 
ordinary circumstances. Besides the night and day ser- 
vices with the mails the company also maintains its old 
line between Liverpool and Dublin. 

Collins Line , — Mention must not be omitted of the 
lino which, although it had ceased by 1860, played a great 
part in the devclo})inent of the passenger trade between 
Liverpool and New York. Tho American traveller has 
always been an important factor on the Atlantic, and in 
the sailing-ship days the American clipi)ers had a great 
share of the better class of business. It was natural, 
therefore, that when the steam-ship was established in the 
trade the Americans should wish to have their sliare of 
the traffic. The Cunard Line soon after its start destroyed 
tho ox>pOBition of the other existing British lines, and by 
1850 was obtaining no less than i>7, 10s. a ton for the 
cargo which it carried. There were thus more solid in- 
ducements than mere sentiment towards competition, and 
in 1850 Mr E. K. Collins started his line of steamers. 
Twenty voyages were to be made by it a year, and the 
subsidy jmyable by the American Government was to be 
$19,250 a voyage. It was found, however, before the 
ships were actually got to work that the cost both of 
building and running them would bo higher than had 
been anticipated, and the Government accordingly raised 
its subsidy to $33,000 a trip, or £178,750 a year. Four 
wooden paddle steamers of about 3000 tons each were 
constructed in American yards, and those were soon 
l>ut into the station. Their speed was good, and they 
accomplished faster passages than the Cunard(‘i-s of their 
time. But the British comj)any saw that its existence 
dejMmded on the maintenance of its x>osition, for the rale 
of freight x>romptly fell about 40 per cent. Accordingly 
the Persia, a beautifully-modelled iron paddle steamer, 
larger and faster than the American built vessels, was 
ordered and obtained from the yard of Messrs K. Najiier 
and Sons. To this the Americans resjxmded with tluj 
Adnatic, the largest wooden sk'amshi]) ever constructed. 
But there were delays over lier completion, and in spite of 
its enormous subsidy the Collins Line was tottering to its 
fall. Disasters overtook it. The Aretie, one of tho four 
original steamers, was lost by collision with a French 
vessel named the Vesta, and unfortunately the casualty 
was attended with great loss of life. Another ship, the 
Pacijic, was missing. These accidents do not appear to 
have been due to any want of care in the management of 
the line, but in conjunction with the heavy expenses 
which attended the working of the service they proved 
l»<^o much for the company, and tho Adriatic only made 
one trip in llio service, which was discontinued at the end 
of the year 1859. It liad, however, left its mark in the 
improvements it wrung from the Cunard company, which 
had not only built tho Persia, but had provided another 
larger and faster vessel named tho Scotia ; this, however, 
did not come out till after the competition had ceased. 

Compagnie Generate Transatlantiqne , — An undertaking 
known as the Comfiagnie Qen6rale Maritime was founded 
by the French in the year 1855, to free their mercantile 
marine from the reproach of marked inferiority to those 
of the British and United States in ‘the North Atlantic 
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trade, where at that time the Collins and Cunard mttil 
stoamers were engaged in their hi^storic struggle. Tt owed 
its inception to the brothers Emile and Umc J’creirc. 
Services were first organized from ilouen to Algeria, 
between Havre and Hamburg, and between Marseilles 
and Antwerp, with calls at Spanish and rortuguese ports. 
In 1861 the company was allowed to (Iiange its title to the 
more comprehensive one under which it now is known, 
and it then undertook its first c-oiitracts for the carriage 
of the French mails to the United States, the Antilles, and 
Mexico. Some of the earlier vessels employed in the New 
York service were very fine specimens of the naval archi- 
tedture of their day. Among them may bo instanced the 
great iron paddle steamer NapoleAm III,^ built in the 
year 1864 by Mtjssrs Scott and Company of Greenock, 
who at that time constructed most of the more important 
vessels for this service. This vessel with her imperially 
titled sisters sutfercd a change of name in the early 
'seventies, when several of thorn were lengthened and 
altered to screws. Tn the year 1881, again, there was a 
great movement towards the acceleration and imjirovo- 
ment of the New York service, and a now fleet was begun 
with the single-screw steamship La Normamlie launched 
at Barrow-in-Furness in 1883. Four larger vessels of 
much the same class followed, three of thorn being 
constructetl in the owners’ own yard at Penhoet. In 
1890 the first twin-screw steamer of the line apj)eared in 
L'l TouraliiCy and proving a success, the British -built 

Aquitaine was pundiased. A new postal contract was 
arranged in 1898, and under its terms it became necessary 
for tlie company to build still larger and faster vessels. 
Eventually four such ships rocpiired to be provided, biit 
in 1903 only two — Za Savoie and La Lorraine — had been 
put on the station. These vessels are of 23 knots* speed 
on trial, and are among the fastest on the Atlantic. The 
company maintains a weekly service to New York, as 
well as the linos to the Antilles and Mexico in the 
Atlanti(\ There are also communications with British 
and Algerian jiorts. 

Cunard Line, —Tins is the premier steam ship company 
in the highly (lompetitive Now York tracks It derives its 
name from Samuel Cunard of Halifax, Nova Scotia, an 
owner of sailing vessels trading from Boston and New- 
foundland to Bermuda. He first conceived the idea of a 
regular despatch of royal mail steam ships across the 
Atlantic, to take the ])lace of the Government brigs, which 
often took six or seven weeks in the transport of mails. 
This idea he realized with the help of Mr George Burns 
of Glasgow and Mr David Maciver of Liverpool. On the 
4th July 1840 the first Cunarder, the Britanniay started 
on her voyage across the Atlantic with sixty -throe 
passengers, landing them at Boston in a fortnight, where 
they received an enthusiastic welconn^ from the inhabitants. 
It is said that Mr Cunard received 1873 invitations to 
dinner in twenty-four hours. Prol>ably the lulvanco in 
shipbuilding which has taken place since the time 
when the first Cunarder crossed the Atlantic is not to be 
measured by more striking contrast than that between 
the Britannia of 1810 and the Ivtrnia of 1900. The 
Britannia was a paddle steamer of 1154 tons, 207 feet 
length, 740 h.p. ; and her average speed was 8*5 knots, 
and she carried at the utmost 115 passengers. The 
Iverniay launched in September 1899, is a twin-screw 
steamer of 14,000 tons, 10,000 h.p., 600 feet length, 
and 16 knots’ sea-speed. She can carry 2300 passengers, 

200 first-class, 220 second, and 1900 third. She has 

four complete steel decks (lower, main, upper, and shelter), 
a steel orlop dock, extending from the boiler-room for- 
ward to the stem, and a bridge deck 380 feet long under 
the shelter deck. She can carry, compared with the 
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Britanniay twenty time.s the number of passengers and 
fifty times the amount of cargo. The exjuTinient of 
using the screw for the Atlantic service was made by the 
company with several cargo steamers in the early ’fifties, 
and, these being proved a success, the first Cunard screw 
steamer for the mail line made her debfit in 1863. This 
was the China y and her advent marks the middle stage in 
the company’s history. Since then the development in 
shipbuilding has mlvanced by lea 4 )s and l)ounds. The gross 
tonnage of tlie China was 2539, her i.h.p. 2350, ami her 
average sj>ced 13*9 knots. In 1870 the Cunard Comj)any 
first fitted compound engines to their steam-ship Batavia^ 
and in 1881 the Serviuy tlie first steel vessel in the service, 
wtis the pioneer of the larger type which constitutes the 
pre.sent exjiross fleet. Th(^ Cunard Line can boast that, 
though there have naturally been one or two losses of 
mail sttamers in its long career of over sixty-three years, 
none of these have ii'.volved the lives of their }»assengers. 
The Campaniay Lueani ay Umhr Uiy and Etruria are the 
express steamers at ])resoiit maintaining the mail service. 
They run from Liverpool to New York every Saturday. 
The average speed of the two first-named boats is 31 to 
22 knots, which they accomplish by means of engines of 
30,000 h.]>. The Lvrania has accomplished the ])asBage 
westwards in 5 days 7 hours and 23 minutes, making as 
much as 562 nautical miles in a single day’s run. 
Since 1810 the Clunard Company has been under contract 
with the British (Government for a mail service. At 
the present time the contract is for a weekly mail to 
the Tlniitid States, vid Liverpool and New York. ’Fhe 
British Post Oflicc, however, only ])ays its contractors for 
the weight of mails actually carried, and reserves tJu* right 
to s(md specially addressed letters ]>y foreign ships. 'J’he 
company’s services also include a W(‘t‘kly i>aHsenger line 
to Boston, and freijuent despatches to Medilerramwi and 
Levant jiorts as well as a weekly steanuT to llavrt*. Jn 
October 1902, as a result of the formation of tlie Morgan 
Shipifing Trust, the British Government made a now 
arraii.^emcnt with flu* (.hinard Line, involving the loan 
at 22 per cut. of the capital for buihling two new fast 
steamers, besides a yearly subsidy of £ 150,000 for twenty 
years. 

EldeVy Dempster, and Company . — The remarkable ]>ro- 
gn's.s of this comjKUiy, and of tlu'- undiTtakiugs connected 
with it, is hirgidy due to the ae.tivity of Sir Alfre<l Jones, 
the ])resent head f»f tlu‘ laisiness. The oldest busiii(*ss 
under its management is the African Steam-ship (*om- 
pany, wliieli was iueor|M)rated by royal charbT in the 
y(*ar 1853 for the ]>urpose of trading with Wtst African 
ports. Tt received a subvention of £30,000 ju^r annum 
for a monthly mail to th(‘ Gold and \n%iiu its work 

with an unambitious little licet f»l it)ur 700 ton \'essels. 
These were at first, hf)Wt‘ver, (Mjual to all the Ire file wliich 
' tin; tradii eouhl oiler tlieni. As timi‘ went on the nuinlier 
and size of the v«*ssi‘1h (‘m]»Ioy(^d was increased. In 1869 
such progress had bei'ii made that it appeared worth while 
to sbirt an opposition line under the name of the British 
and African Steam Navigation (Company. This was at 
first a Glasgow venture, mneh in the, same way as the old 
eoncerii liad made its luiadcjuarters in I/»ndon. But 
Liveri)ool hits long lH*en the centre of the West African 
trade, and botli companies jiractically transferred their 
business thither. In the year 1883 the Briti^i and 
Afiiean (k)in]»any, which was the first of the two to fall 
und(T the management of Messrs Elder, Dempster, and 
Company, became a limited company, and not long after- 
wards the two rivals arrived at a working arrangement 
whereby their sailings — at that time about throe times a 
fortnight— were worked into one another. The (Ainary 
Islands, where the West African steamers callwl on their 
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voyages, were then becoming known os a resort for tourists 
and invalids, and the issue of tickets available by either 
lim‘ was commenced for their convenience. The develoj> 
incnt of the cuIti\'atioTi of the banana for the English 
market was also l>egun to be encouraged by the two 
steam-ship comiianies. But it was in the month of August 
1891 that the great movement by the Elder- Dempster 
Comjmiiy was made ]ml)lic. It was then announced that 
the firm had assumed the management of the African 
Comi>any, the quondam rival of the fleet they had them- 
selves managed. The two concerns were, and are, con- 
tinued as distinct organizations, but they naturally work 
very closely together. The African Company soon began 
to break fresh ground, building not only superior vessels 
for the improving West African servi(ic, but also construct- 
ing large cargo vessels for the general Atlantic trade. 
These were soon engaged in the trade l)etween the Mersey 
and the St Lawrence on the one hand, and between Liver- 
I^ool and the southern ports of the United States on the 
other. Meanwhile the development of the possibilities of 
West Africa and of the Canary Islands was not neglected. 
Various undertakings, not usually consideitid part of a 
shi])owner’s work, wore inaugurated. These included a 
bank, founded in 1894, for the accommodation of West 
African traders, oil mills in Liverpool, where the palm 
kernels so largely consigned from the coast might be dealt 
Avith, and a hotel at Grand Canary for the convenience of 
the tiMirist ; wliile, to ensure the disposal of the bananas 
which their companies ])rought to England, a fruit broker- 
age business was opened in Covent Garden. Having 
already, as has been seen, a footing in the Canadian trade, 
they b.?gan the restoration of the Atlantic trade to Bristol, 
by giving it a service of steam-ships to the 8t Lawrence, 
emidoying for the purpose vessels of os great size as their 
docks could accommodate. At the beginning of 1899 
they further strengthened their connexion with the nearest 
British colony by the purchase, from the liquidator of the 
insolvent Canada Shipping Comjmny, of the name, house- 
flag, and remains of the old Reaver Line. A now fleet 
for this service was at once put in hand, a fair representa- 
tive of the ships being the twin-screw Lakt Frie^ a vessel of 
75.^0 tons gross register, built in 1900 by Messrs Barclay, 
Curie, and Company of Glasgow, which did good work — 
in common with many other Elder-Dompster steamers — 
in tlie transport service during the Jioer war. At the 
beginning of the 20th century the Arm began trading with 
the West Indies. The distressed state of the planters, 
owing to the com])etition of bounty-fed l)eet sugar with 
their cane produce, had moved the Colonial Office to do 
something for their assistance, and a Royal Commission 
recommended the encouragement of fruit cultivation. Mr 
Chamberlain found that the existing lines were not pro- 
vided either with the experience or the energy of the 
Elder-1 )enipster Conijiany, and so, by arrangement with 
the Crflonial Office, and in consideration of an annual 
subsidy of .£40,000, the “Direct” service of fortnightly 
stoam-ships was started with the sailing from Avonmouth 
of the tlien newly built 7W Morant in February 1901. 
The four a^cssoIs built for this service run to Jamaica in 
about thirteen days, and after a four days’ stay return 
Avith their contract consignment of not less than 20,000 
bunches of bananas. A local steamer is engaged in con- 
nexion witli them. The stoam-shiy»s of the new line have 
good ]>assengcr accommodation, and already two hotels 
liave bepn acquired in Jamaica to provide accommoda- 
tion for those who visit the West Indies under the new 
management. This provision for tourists is a novel 
feature, and one of the most comfbjtaWy fitted ships of 
the Beaver Line has been set aside for public yachting 
ours in various quarters of the globe. The increase, at 
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once absolute and comparative, in the tonnage of the Elder- 
Dompster fleet has been very remarkable. It should be 
added for the sake of completeness that the vessels of 
the West African lines ply as well from Hamburg and 
other North Bea Continental ports as from Liverj)ool, 
while closely connected Avith the Ann, though sailing its 
vessels under the Belgian flag, is the Conipagnie Beige 
Maritime du Congo, Avhich runs a service from Antwerj) 
to West African ports. 

General Steam Navigation Company, — This is the oldest 
existing line. Its first prospectus Avas issued in the year 
1824, and in 1831 it receh’ed its charter of incorporation. 
Its business was at first confined to narrow limits. “It 
commenced with the passenger trade from London to 
Margate, and its operations gradually extended to the 
British coastwise ports and tlie home trade ports on the 
Continent. In time the company introduced a regular 
steam service between Edinburgh and other east coast 
ports and London, Hamburg, Rotterdam, AntAverp, and 
Havre in the north of Europe. It gradually obtained a 
strong hold upon the passenger and fine goods trade to 
the Continent, holding the mail contracts between London 
and Hamburg, and London and Rotterdam. In the early 
’seventies the pressure of foreign competition made itself 
severely felt, and in 1876 the increase of the American 
cattle trade told on the profits of the company ; but the 
difficulty was met by obtaining parliamentary leave for an 
increase of capital, and the company has displayed ncAv 
enterprise, especially in regard to its jiassenger facilities. 
Jt may claim to have been the pioneer in the promotion 
of steam-ship traffic betAveen British liomc [)orts and the 
nearer ones of the Continent. The steam-ship Giraffe, 
built in 1 836, brought over the first cargo of live cattle 
from Rotterdam to Blackwall in 1846. The company 
runs steamers from London to Edinburgh, Hull, and 
Yarmouth, and from London to Antwerj), Amsterdam, 
Bordeaux, Havre, Hamburg, Oporto, Ostend, Rotterdam, 
Charente, and the Mediterranean ports. Vessels arc also 
run to some of the jiorts above named from Hull and 
Bouthampton. There is also a passenger service betAveon 
Harwich and Hamburg, and excursion services in summer 
to the watering-places at the mouth of the Thames and on 
the Kentish coast. 

Guimi JAne, — Boon after the discontinuance of the 
Collins Lino the American Civil War broke out, and 
for a .time the energies of the people of the United States 
were entirely distracted from the Atlantic. But, when 
yieace was attained, the late Mr B. R Guion, Avho bad been 
a passenger agent to the Cunard Company, saw an opening 
for a new line of steamers, and, arranging to haA e tlic hulk 
of his capital from America, determined to inaugurate 
a line under the British flag. Bix steam-ships Avere jiro- 
vided for the service, the first being an iron screw vessel 
named the Manhattan, The eastward mails AAere soon 
given to the line by the United States Go\’ernment. In 
the early ’seventies Mr Guion realized the desirability of a 
high 8})eed for this trade, and arranged for tAVo vessels 
of peculiar design, which he believed would accomjilish 
his object. These were the Montana and Dakota— ships 
of the then large size of 4321 tons — to be fitted with 
water-tube boilers. The steamers in question AAere con- 
structed on the Tyne. Owing to the innovation in the 
l»oilers and the high steam pressures to be emfiloyed, the 
Board of Trade looked somewhat askance at them, and 
decided that before they could be allowed their imssenger 
certificates they must be subjected to a long cxperimentfil 
cruise;" ’ The first of the two accordingly put to sea, and 
fail^ to sustain th^ test. The iron tubes of the boilers were 
“ set in hundreds of tons of brickwork,” and the unequal 
exjmnsion of the materials caused serious leakages under 



S T E A M-S HIP LINES 


Bcrvioc conditions. Accordingly, Avithout waiting for tbc 
report of the surveyors, the owner had the boilers removed 
and steam generators of the ordinary tyj)o substituted. 
These could not carry the steam pressures of the original 
d(}signs, and accordingly the ships never attained the speed 
at which Mr Guiou had aimed. After this seMmek it was 
some years before he was enabled again to attempt the 
construction of a high s])ecd vessel. In 1879, however, he 
succeeded in obtaining from the Fairfield yard the Ar?:ow(f, 
the fastest vessel of her day, and found from his experi- 
ence with her that his anticipations had been justified. 
She was followed at short intervals by the Ahtska and 
Oregon, each more speedy than her predecessor. Hut the 
difficulties Avhich he had gone through liad crippled the 
finances of the line, and tluj Orefjon had to be transferred 
to the Cunard Company. Then the fortunes of the line 
declined rai>idly, and afler a hopeless struggle the sailings 
were discontinued. 

namhurfj’Aiiicriam Line , — The extraordinary jwogress 
of Hamburg as a seaj>ort during the last thirty years of tlic 
19th century may be held due in no small measure to the 
enterprise of this line, wliich mnv carries passengers not only 
to the two Amcricaii continents, but also to tbc ca.st of 
Asia and Africa. It Avas founded in May 1847. At that 
time, owing to the political disturbances throughont Cer- 1 
many, there was an enormous exodus of emigrants to tire 
new w'orld; of this the founders took advantage, and 
they started a regular serAUcc of sailing ships between 
Hamburg and New York. The first ship they owned was 
the JJentsrhlftnJ, of 700 tons, built on the Elbe. It is 
interesting to note that the present DenUchland is of j 
10,502 tons gross register, and is of twenty-three times the 
capacity of h(‘r prodcc(‘ssor. 'JMio first sailing took jdaco 
in October 1848. In 1851 the company’s fleet coiusisted 
of six vessels, with an aggregate of 4000 tons. In 18.50 
the first screw' steamer in the cojn[)aiiy’s service left Ham- 
burg ; tills was the JJortnisin^ a v(\ssel constructed, as were 
her sisters for many years, on the* Clyde. From this time, 
Avhen the. couiiiany abandoned sailing .ships and took to 
steam, its jirosperity may be said to have dated. It is 
strange to note that the two first steam ships owned by it 
were chartered by the British and French (lovenirneiits to 
convey troops to ‘the ( Vimea. By 1807 the compmiy had 
ceased to own any sailing ships. The enormous increase 
of the traffic is iudieiit(*d by the fact that whilst in 1850 
the sailings to New York took jilace every fortnight, in 
1881 there Avere two a week, and later on three'. The 
company had also by this time considerably extended its 
operations from the original jiassage between Hamburg 
and Ncav ’^'ork. After the Avar between Franco ami CJer- 
many it started a line to the West Indies, and later to 
Baltimore, Boston, jAfontreal, and other p(»rts in N<»rtli 
America. In 1875 it abs<irbcd the old Eag! * (’oinjiany of 
Hamburg, Avhieh had }»reA’iously been its rival, and then 
began to run boats to Central and South .America, and 
later to (fiiina, Japan, and the Straits Settlements. 
To-day the Hamburg American Line may claim to be the 
largest steam ship company in llie Avorld. There are three 
services at pre.sont to Ncav York - an express service and 
a passenger service, both run by twin-screw steamers, and 
also a service direct from Hamburg to Ncav ^ ork liy 
vessels carrying only one class of cabin jiassengers and 
third-class [lassengers. The ordinary passenger wjrviee is 
conducted by lialf-a-dozen sliijis all of over 12,000 tons. 
They call at Plymouth and Boulogne. The express service 
is run by the Filrst Bismarck^ tbc Cuhunhnt, ihQ 
VicUn'Ut ami the Bevfsrhffnid, Avhicth call at Southain|i^ii 
on the outAvard and Plymouth on the IwmoAvard voyage. 
The JJeutscfihnnI, which is the finest vessel of the fleet, 
was built at Stettin ]>y the Vulcan Company. Her 
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engines develop about JJjOOO horse-power, and she was 
the first Atlantic liner to exceed a speed of 211 knots at 
sea. The Hamburg Company has extended its influence 
and enlarged its fleet by purchases from and absorptions 
of other fleets. Thus it has acquired acsscIs from the Cai r 
Line and the Hunsa Lino of ilumburg, as Avell as from 
the Hamburg-South America and tlic Hamburg-Calcutta 
Companies. In conjunction with the Lloyd Line it took 
over the fleet of the Kinsing Line. In 1901, with a view 
to the feeding of its main linos, it acipiiied the Atlas IJne 
of Liverpool— a (!()m]»any Avhicli had developed the trade 
iKitAA’een New A'ork and the West Indies. 7t is impossible 
to set out in full detail the jiorts of call of the lino. fc>tart- 
ing from Hamburg, its boats run to Ncav York, J^ortlaml, 
Baltimore, Boston, I’hiladclphia, Calveston, and Ncav Or- 
leans, and to Canadian ports. In Central and Houtlicrn 
America there are lines to Mexico, Venezuela, Brazil, Uru 
guay, and Argentina. Then there is that to Eastern Asia. 
From Stott ill its boats run to N<‘a\' !i'ork, and from Ncav 
York to the Mediterranean, Brazil, anil blast ern Asia. 
From Cenoa they run to l^a Plata direct. It is also to 
be observed that this eonqiany runs large steamers at in- 
tervals oil pleasure trijjs to Norway, the Mediterranean, 
the West Indies, and the East. F<»r thrse yachting exeur 
sions there has been sjjccially built tlie twiieserew yaelit 
Brinzemn Vieiorhi /.//./se, a vessel of -1 K)‘.) tons, wliieli in 
many respects folloAvs the design of the tierman Kmperoi’s 
yacht JlohenioUven, 

JaiKin Mail l^'fcatn-y/fip Cvntjianf/, Limited (A'/y//ycw 
Vitficn Kaia/ia). — Nothing indicates in a more remarkable, 
manner the entry of Japan on an equal footing into the. 
life and activity of the civilized Avorld than the extra- 
ordinarily rapid groAvtli and (le\eloj*ment of this line ol 
steam sliijis, whieh now owns one. of the princiiuil fleets 
of the AAmrld, running to many of thi' elnef ]>orls in tlie 
four quarters of the globes. From an early period their 
insular frontiers made the Jajianese a sealariiig folk, but 
inqierial policy for a long jieriod .‘•Inii. lliem away from 
all intercourse Avith the rest of tlu', world. It Avas not 
until about the year 1800 that the life ol the AVest really 
touched Japan. In 1808 steam-sliip eonimunieation was 
opened betAveeii Tokyo and Osaka; in 1871 tlie A iibiii 
Kiseii Kaisha Steam ship Company came into exisleiiee 
luider the control of the Imperial Bureau of (joinniuniea 
tioii; and in the same year a jaivate eompany, cfdled 
the Mitsubishi Kaisha, was founded. This may be said to 
liave been the ])eginniiig ot all inudern maritime enter] »ri.''es 
in Japan. In 1870 the Coverninent eoiiqiany gave np 
the contest, and its fleet passed into the. liands of the 
priA’atc coni]>any. In 1875 the eajiaeilirs ol this eoni]»any 
)md been tested in the military expedition to Formo.sa, 
when its organ iz.atioii had been lound exeellcnt, but its 
fleet insufficient. The Treasmy now invited the company 
to buy up the A okohama Shanghai servire oi the 1 aeifie 
Mail Stenm-.ship (A)mpany. In 1870 the umipany had a 
fleet of 42 vessels, irieliiding sailing ship.s. In 1882 the 
Oovernment set on foot another rival line, the Kyodo 
Unya Kaisha, but it did not aii.sAver, and in 1885 the Iavo 
were amalgamated into the present ‘"Nippon A usen 
Kaisha,” ilr “Jai»aii Mail Steam sliip (Vmipany.” Ju 
the nine years Avliieh passed bed ween this union and 
the outbreak of tlie Avar with China in 1891, the services 
betAA'cen Japan and neiglibouring countries Avcrc console 
dated and extended, and the develo]»ment of the cotton 
trade induced the (Jovernineiit to inaugurate a servi'i' 
between Jai^aii and Bombay. During the war the vessels 
of the line were ftonatontly used for the transjioit of 
troops, and many additional shijis had to be acquired. 
As inSiy as fifty Avcrc employed during the time lliat the 
war la.sted, and they were nearly all officered and manned 
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by Japanese, \rhile from first to last only one serious 
accident connected with their navigation occurred to any 
Vessel of the fleet. The result of the war gave an enormous 
impulse to trade and navigation, and laws were passed 
giving special facilities for shipbuilding. The company de- 
termined to run vessels to America^ Europe, and Australia. 
The capital was greatly increased, and orders were given 
for the construction of twelve twin-screw steamers of over 
GOOD tons each for the European line, and three of 3800 
ions each for the Australian line. In 1899 the Japanese 
Diet resolved to grant subsidies to the company’s 
European and American lines. All its lines therefore 
now, with few exceptions, run under tlio mail contract of 
the Japanese Government. There is a regular fortnightly 
service of twin-screw vessels between Yokohama, London, 
and Antwerp ; a monthly service between Yokohama and 
Melbourne; also between Yokohama ancl Victoria (B.C.). 
There are lines to Bombay, Shanghai, Vladivostok, Ncw»- 
cliang, Tientsin, and many local lines, touching at all the 
ports of the islands of Japan. 

Uoyal Mail Steavi Packet Cfynipany , — Soon after British- 
owned steam-sin ps began to run to America a company 
was formed by leading business men interested in the 
West Indies, to carry the mails from England to that 
l)art of the world. Tlie charter of this company, to 
bo known as the Royal Mail Steam Packet (Company, 
was granted in 1839. The Government believed that 
the institution of a line carrying the mails regularly to 
British possessions in the West Indies was likely to prove 
of benefit to the cni[>ire, and granted it a large subsidy. 
'I’ho first contract w’ith the Government was entered info 
in March 1841. No less than fourteen large paddle 
steamers capable of carrying the largest guns then used 
by the Royal Navy were at once ordered, and the service 
was opened with the Tharnn on 3rd January 1842, followed 
by other vessels in fortnightly succession. These steamers 
started from Ealinouth and returned fo Southampton, 
which was the company’s licadquarters, though it had no 
dock accommodation in those days. In 1846 the company 
began to carry tlic mails for places on the western coast of 
South America, tlie Pacific Steam Navigation Company re- 
ceiving them at Panama. In January 1 85 1 tlie cornjiany, by 
contract witli the Government, inaugurated a monthly service 
to Brazil and the river Plate, and new steamers were built 
which greatly increased the ra])idity of transit. This 
company was therefore the first to institute direct mail com- 
munication by steamer between Europe and tlie countries of 
South America, as it had also been wlUi the West Indies. 
The company’s boats were employed continuously during the 
Crimean war in the transport of troops. It is interesting 
to note that it was from one of the company’s ships, the 
Trmt^ that Slidell and Mason, the commissioners of the 
Confederate Stales, were taken on their way to Europe by a 
United States man-of-war. In 1 872 the service to Brazil and 
the river Plate was doubled. During 1 898-99 the mileage 
run by the whole of the company’s fleet, including cargo 
boats, was 1 , 1 98,000 miles. TJiere is at present a contract 
l>etween the company and tlio British Government for the 
transit of West Indian mails, for which £80,000 per annum 
is paid. The mails to Brazil and the river Plate are paid 
fo9 by weight. The West India Line steamers leave 
Southampton for the West Indies every fortnight, and 
proceed direct to Barbados, thence to Jamaica and Colon, 
whence they proceed once in four weeks to Cartagena, 
Havanilla, and other local ports. From Barbados every 
fortnight boats on branch lines run (i.) to Demerara 
and Surinam ; (ii.) to St Vincent, Grenada, Trinidad, 
and Tobago ; (iii.) to St Lucien, Martinique, Dominica, 
Guadeloupe^ Montserrat, Antigua, and St Thomok The 
Brazil and River Plate Line comprises a fortnightly 
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service of mail steamers to Pernambuco, Bahia, Rio, 
Monte Video, and Buenos Aires. There are also cargo 
services to the West Indies, and to the river Plate and 
intermediate ports. A branch service' for collecting cargo 
from North Sea Continental ports for transhipment at 
Southampton has also been instituted. 

Mtirngeries Marltimes de France, — Originally known as 
the Messageries hnporiales, this company sprang from a 
land-transit undertaking. It received its first contract for 
the conveyance of over sea mails from the French Govern- 
ment in the year 18.51. It then extended its services to 
Italian, Greek, Egyptian, and Syrian ports. In the follow- 
ing year it included Salonica in its itinerary. The occurrence 
of the Crimean war gave an increase to its fleet and a 
stimulus to its o]>erations. For it was not only given the 
task of maintaining mail communication with the French 
forces ill the Black Sea, but was largely entrusted by the 
Government with the duty of transporting troops and 
stores to the seat of ar. At that time it was a consider- 
able purchaser of British tonnage. In 1857 it had the 
French mail contract to Algiers, as well as to the Danube 
and Black Sea ports, whilst in the same year a new mail 
contract for a service between Bordeaux and Brazil and 
the river Plate was granted to it. By this time it had, 
either afloat or under construction, a fleet of no less than 
fifty-four steamslii]>H of 80,875 tons. In 1861 further 
emjfioymont "was found for its vessels in the conveyance of 
the mail to India and China. By the year 1875 its fleet 
embraced 175,000 tons of shipping, and also employed a 
large number of cbaiiercd sailing vessels. It "was at that 
time the largest steam shipping company in the world. It 
had already ceased to employ British shipbuilders, and now 
constructed its owm tonnage in its own yards. The exten- 
sion of its services to Japan followed, and eventually it 
put forth ])ranch(\s wdiich served Madagascar, Mauritius, 
and Zanzibar, as well as Australian ports and the French 
colony of New Caledonia. 8omc of the steamers employed 
in the mail services to the Far East and South are of a 
very fine character, especially the Atlaniiqne, a twin-screw 
vessel launched in 1 900. She is of 6700 tons gross register, 
and is fitted with Bolleville boilers, as are no less than twelve 
of the finest vessels in the flcfot. Tlio first of these was the 
Amtradien, built in 1890, and the experience gathered from 
the running of th(»se mail steamers with this tyjie of boiler 
cannot have been discouraging, or the comj)any would 
scarcely have continued to fit it to its vessels. Some 
idea of the extent of the operations of the fleet may be 
gathered from the statement tliat in 1901 its ships jjer- 
fomied 48G voyage traversing a total distance of 966,371 
marine leagues, in rcispect of 405,810 of which no sub- 
vention from the (i 'vernment was received. 

Morgan CmMutafUm,-- Under the head of the American 
Line it has lieeii s]j>>\vn how a group of American capitalists 
acquired the Red Star, Innjan, and American Lines, thus 
forming a liody c*i’ >hipj)ing which embraced in the year 
1901 about 167,0' JO tons of shipping tonnage, partly under 
the British and p.nNy under the Belgian and American 
flags. Another (finpany which drew its capital chiefly 
from the United States, though its vessels fly the red 
ensign, is the Allru tic Transport Company, registered 
under the British Limited Liability Acts in 1889. Its 
main service is bei \v( (*n London and New York, and it is 
carried on by largj* and modern twin-screw steam-ships, 
several of which have been constructed by Messrs 
Harland and Wolll of Belfast. These vessels range up to 
nearly 14,000 tons gr oss register, and though they carry 
large quantities of cargo and of cattle on the eastward 
voyage, also aceoinmodate a number of passengers in their 
saloons. Through Iho connexion of this undertaking with 
Messrs Harland and Wolff as builders of their vessels, those 



S T E A M-S H 

American capitalists who are interested in the extension of 
United States interests on the North Atlantic were brought 
into connexion with Mr Pirric, the managing director of 
this shipbuilding firm, and through him approach was 
made to the managers of the White Star Line in the year 
1901. An offer for the purchase of this famous Britisli 
line was put forward by the American syndicate, headed 
by Mr J. Pierpont Morgan, the well-known New York 
banker. The price suggested was expressed in terms of 
the earnings then made by the company’s fleet, and 
it is not therefore possible to place it on record. But 
it is generally understood that it wa.s about ten timt's the 
nominal value of the shares, though the amount w as not 
all payable in casli. The managers of the White Star 
Oompany had not merely to consider W’hat many experts be- 
lieved to be a lilieral offer. There was another factor in tlie 
situation present to their mind. The New York syndicate*, 
liesides having the control of the vessels of the American 
lines on the Atlantic, had secured the management of the 
trunk lines of railway between the great producing districts 
of the Western states of America and the eastern seaboard. 
They were thus in a position to give to shippers from the 
United States the convenience of transit by a through bill 
of lading to embrace both the railway journey and the 
ocean voyage. There was thus ground for the liclief that 
if competition were allowed to ensue the British steam-shi]i 
companies — which from the nature of thitigs could receive 
no corresponding support from the railways of the United 
Kingdom — might suffer very severely. The White Star 
Line accordingly threw in its lot with the Amoricfiii and 
Atlantic Transport Companies, and with the White Star 
Line w'ont the Dominion Comj>any-'a line wliose fine 
passenger vessels w’ero constructed by ^Messrs Harland and 
Wolff, and whose managmnent is largely influenced by lli(3 
partners in that linn. The Dominion Line has services from 
Liverpool to Boston, Portland (!Maimj), and St Lawreiua 
ports. The amount of tonnage involved by these additions 
to the Morgan combination was not great as compared with 
the total tonnage of tlic British empire, being os, say, 
.‘150,000 tons to 15,000,000 tons. Yet the lines affec.tecl 
were of so great repute that the movement counted for 
more than the mere figures expressed, while it was obvious 
tliat the considerations w^hich led the managers of these 
companies to give their adhesion to the syndicate mighi 
influence in a similar way tlie dircc^tors of other British 
Atlantic comjianies. The Norddeutschcr Lloyd and the 
Hamburg -American Companies were approached by ]Mr 
Morgan with a view to their entering into the scheme; 
but though a working agreement was arranged, the Gei-inan 
lines decided to preserve their separate existence. The 
Morgan combination was eventually incorporated at tin* 
end of September 1902 in New dcrscy as “Tlic Inter- 
national Mercantile Marine Comjany,” with a ca]»ital of 
120,000,000 dollars ; and an agreement was come to with 
the British Government, by wdiich the British chiiractcr of 
the British ships in it would bo preserved. 

Navigazione Ge'nJbrale lialiann,- -I’hc union of the Horio 
and Kubattino Lines in the year 18S2 was the origin of 
this company. The Ilubattiuo Lino finally made Genoa 
its headcpiarters, while the Florio Line centred its business 
at Palermo, and had itself been largely strengthened by 
the absorption of the Trinacria Com[)any of its own port. 
The coasting trade of Italy and Sicily, with services to 
various porta of the Mediterranean and Black Sea, occupies 
the great part of the comjm-ny’s fleet. But it also runs 
monthly lines from Genoa through the Suez Canal to Red 
Sea ports, and so to India and Hong Kong. Towards the 
western ocean it has a service maintained in conjunction 
with that of another Italian company, I^a Veloce, to Brazil 
and the river Plate, whereby weekly departures are made 
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from Genoa. In February 1901 a new line was opened 
by the sailing of the Italian Generale Comjmny’s steam ship 
Liguria — a new Italian-built vessel of upwards of 5000 
tons register — for New York. The object of tins liiu*, 
wdiich is being maintained by three steamers of the 
Generale Coiui)any, aided by a similar number from the 
fleet of La V'^eloce, sailing once a week fn>m Genoa rid 
Naples, is to attemi>t to retain in Italian hands some of 
the largo traffic wliich is carried on from these ports 
regularly in the steamers of the Norddcutscher Llo 3 ^d, 
and in winter by those of the D ami )urg- American Lino. 

Nvw Zealami Shipping Comjmny. — This com}>any was 
established in 1872 for the jmrpose of maintaining a 
passenger and cargo service between Loudon and New 
Zealand. This was before the days w'hen sailing vessels 
could be used with commercial success in the long sea 
tnwle. At first it dt'pcnded on chartered vessci.s, but 
gnidiially it acquired a flei^t of fast clii)})er iron sailing 
ships wiiich reduced tJic vojago to 90 days. These vesstis 
took out a larg(j number of Governmeut cmignints between 
J 874 and 1882. In 1881 one of these slii])s inaugurated 
the frozen meat trade from New Zealand, thus opeuing up 
a business wiiich has since growm to colossal proportions. 
The trade increased so rapidly that it was found impossible, 
to conduct it by nuNins of sailing ships, and in .lanuary 
1883 the conijiaiiy dospatclu‘d from L(»n(lon the, cliarleveil 
steam-ship hriiiah Ling, of 3559 tons. This vessel a« * 
complished the vo}ag(3 in 50 days, but it was found 
necessary to diminish tlu*. ])assjige to *15 days out and *12 
homo. Five steamers were therefore hiiilt to fulfil the 
requirements of tluj trade, i'he first of lluvse, the Toiigariro, 
of 41()3 tons, left Fnglaud in October 1 8S3. The comj)any 
about this time received th(i contract of the* New Zealand 
Govenimi‘nt for a montldy mail service, with a. guaranteed 
time of 45 days. The nianagiTs gradually (‘liminated all 
the sailing vessels from the flet't, and more recently 
rcqdaced tlio original singhi - screw mail steamers witli 
large modern twin-sennvs. Tn addition to ]>assengor vessels 
the company owns s(5V('ral cargo boats, some of which Jirc 
among the iargi'st afloat. ’riiey will eiirry as many as 
100,000 (areasos of mulion, and a Jjirge (piantity of dairy 
jirodncc. The fleet consists of 15 steam-shij»s, of wirn'li 
.several are over 7000 tons, the largest and most recent 
being of 8500 bms. Tln^ con)])an)’s shi])s sail from 
London, calling at T’lymouth, TerierifTe, Gape Town, 
Hobart, on the way out, and at Monte Yid«o or Bio and 
Teneriffe on the return vr»yage. ( Vmimnni<*{if ion with 
the diflerent ])orts of N(ov Zealand is carried out by the 
ves.sel8 of the I'liioii riteamship ( Vunpan^' of New' Zealand, 
as well as to Austmlian ])()rts. 

Norddent^cyr Lloj/d. — Tlio commanding jmsition 
of this company among tljo gn’at steanvsliip lines of 
the world is a standing inslanee of .success acJiieved 
after difficulties at first almost f»verw’helming. the 

enterprise of certain eiti/ens in flie old commercial city 
of Bremen tliis laigc business owes its existenc(i. 'Die. 
originator was Herr H. H. Meier, w'ho bronglit into line 
the various shipping interests of Brenum, and induced 
them to amalgamate into one conipan3\ The associations 
thus brought togc'ther ware tlie Wese.r Ilautts Stcam-sliij) 
Conijmny, the Untcr Weser n.nd OIkt Wescr Steam Tug 
Companies, and the Ober Weser Universal Sliipjiing 
Insurance As.sociation. The statutes of the new' com- 
pany wore ajiprovcd by the senate of Bremen on IHtli 
February 1857. The original capital was 4,000,000 
thalers, but soon after the formation of the new company 
great depression set in, owing to the commercial crisis in 
North America. More than 2500 shareholders in the 
Lloyd forfeited their shares, but the directors were not 
dismayed, and liad the loyal support of their fellow'- 
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citizens. Four big ocean steamers were constructed 
for the American line and three for the English, and 
large docks for rei>airs were established at Breinerliaven. 
The first voyage was made in June 1858, when the 
Bremen started for New York, carrying many steerage 
passengers, but only one in the saloon. The second ship, 
the Ilvdmn, was shortly afterwards burned while lying in 
harbour. At the end of the first year both lines showed a 
loss. At the end of the second year matters improved, 
the English cattle trade especially showing great progress. 
But the company still commanded little confidence, for 
the Darmstadt Bank ])arted with 1,000,000 thalers* w^orth 
of shares at a loss of 75 per cent. These the directors 
themselves took over. But the American Civil War 
now came to deal another severe blow at the Lloyd, 
just when its prospects were growing brighter, and till 
18G4 no dividend greater than 2^ per cent was jiaid 
to the shareholders. After the termination of the "war 
the trade with the United States grow enormously, and 
the English traffic also revived in a most unex])e(‘.ted 
way. One result was the foundation of rival lines, 
which, however, wore unable to maintain effective com- | 
] petition, and succumbed. In 1868 a new line was oixjiicd. 
Bremen’s staple of commerce is tobacco, and the directors 
determined to bring their port into direct communi- 
cation with the tobacco-producing areas in the States ; so 
in that year they inaugurated their lino to Baltimore. 
In the following year a lino was started to New Orleans, 
another great centre of the tobacco and cotton trade. It 
w’as necessary to construct three special liners for that 
service, as the ordinary ships could not i)ass the bar of the 
^Mississippi. In 1869 a lino to Central America and the 
West Indies was set on foot, ami new steamers were 
ordered to run on it. With the outbreak of the war of 
1870 the company naturally had anxious times, as the 
French fleet blockaded the German coasts ; but its boats 
often ran the blockade with suc.oe.ss, iSoon after the war 
the West Indian service, proving unprofitable, was given up. 
Jii 1875 a new line of steamers to Brazil and Argentina 
was started. This was separated into two distinct services 
in 1878. In 1880 the approach of the great struggle 
for supremat^y on the Atlantic made itself felt, and the 
company began to prepare for the contest, and ordered the 
construction of the Bibe, the first of its express line of 
steamers. She coinineiiccd running in 1881, and was 
(piickly followed by othcr.s. Between 1881 and 1888 an 
entirely new fleet was placed on the New Y’ork line. In 1886 
the Australian and l^ast Asian Lines were founded in accord- 
ance Avith a contract with the Imperial Government, This 
included a monthly .service to China, with branch service 
f o Japan, and a monthly service to Australia, with a branch 
line to the Samoan and Tonga Islands. From that time 
onwards the story of the Norddeutscher Jjloyd has been 
one of increased ])rospcrity, keeping ])aco with Avider 
develoi>mcnts of its activity. The company’s fleet includes 
the two large and fast steam-ships Jvaiser Wil/telni der 
(/rosse of 14,34.9 tons and 27,000 i.h.p., and Kronjtrinz 
Wilfielni of 14,800 tons and 33,000 i.li.p., both built by 
the Vulcan comjiany at Stettin, while a still larger and 
more pOAverful vessel, the Kaiser Wilhelm (hr Ztveitey 
Avill folloAV from tlic same yard. The company runs 
many lines from its headquarters at Bremen; among 
them are those to New York- a line of express steamers 
and a line of ordinary mail steamers, all calling at South- 
ampton or Cherbourg ; to Baltimore direct ; to Galveston 
direct — there are no first-class passengers by this line ; to 
Brazil; to the river Plate, calling at principal ports on the 
AA^ay. There are also lines of imperial mail steamers betAveen 
Bremen and eastern Asia, and Bremen and Australia, and 
a freight line to East Asia, Avhich runs in connexion with 
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the Hamburg-American Line. In pursuance of the 
German i>olicy of securing the feeders to maintain traffic, 
the Norddeutscher Lloyd purchased the ships and business 
of the Kitising Line and of the Scottish Oriental Company, 
when it began seriously to develop its Eastern trade. 
Feeling, in common with all large steam-ship companies, the 
difficulty of providing efficient personnel for its constantly 
expanding fleet, and believing in the necessity for seamen 
of experience in masted ships, the Lloyd has provided 
itself Avith a sea-going training shi]). 

Ocean Stemirship Company, — The Ocean Steam-ship 
Company is the successor of older steam-ship enterprises^ 
mainly under the same management and ownership. 
These began in 1852 with the coasting trade, and extended 
in following years to French ports, and in 1855 to the 
West Indies. The last-named lino attained some moderate 
importance, comprising seven vessels ; it was sold in 1863, 
and eventually became the West India and Pacific Steam- 
ship Company, Avliich in its turn AA'as absorbed by the 
Leyland Line in 1 900. The managers thereupon, seeking 
other trades, decided on attempting that to China, and 
the company under its present title Avas registered as> 
unlimited in 1875. Up to this date loAv-pressure jet- 
condensing engines were alone used, burning perhaps 5 to 
51 lb of coal i)er indicated horse-power per hour. This 
rate of consum})tion would have been fatal to the scheme, 
since vessels could not have carried any cargo in addition 
to the coal necessary for so long a voyage as that the 
Cape, the Suez Canal not being opened till 1870. A small 
vessel, the Cleaii)i\ of Avhich the exact speed and consump- 
tion Avith the old type of engine AA^as well knoAAm, was 
therefore ex])eriittentally fitted Avith ncAV machinery of tlie 
compound high-pressure (70 lb), surface-condensing type. 
The result of the exi)criment was that her consumption Avas 
reduced to about 3 or 3J lb. per i.h.p. per hour, and this 
warranted the construction of the Agamemnon^ Ajax^ and 
Achllhsy all 309 feet long, 38 feet 6 inches broad, 28 feet 
6 inches deep, fully rigged as barques, Avith screws outside 
their rudders. These rigs were subsctiucntly altered to that 
of barqueutines, but the relative positions of the screAvs. 
and rudders Avere retained till they Avere disposed of in 
1 899. In these a^scIs the consumption was further reduced 
to about lb, Avhich alloAved margin for a reasonable 
cargo. The Agamemnon sailed from Liverpool in 1866 : 
the itinerary being Mauritius, Penang, Singapore, Hong 
Kong, and Shanghai, and, Avitli similar calls, back to 
London. The cargoes in those days Averc mainly manu- 
factured goods outwards, and tea homewards. Tho 
average s^jced was perhaps 9^ knots, and the consum})- 
tion about 21 i tons of Welsh coal jier day. These and 
succeeding steamers Avere at that date the only vessels 
carrying high-])rcssure steam on long voyages, and they 
traded regularly round tho Cape, being the only lino that 
did so. When the Suez Canal was opened in 1870 they 
changed the route. The trade from the United Kingdom 
to China has since steadily groAvn, and increasingly large 
cargoes are also procurable homewards* from the Far East, 
in spite of the successful competition of Indian and Ceylon 
teas. In 1891 a service was begun from Amsterdam and 
Liverpool to Java, and this is maintained about once a fort- 
night, finding employment for about ten of the smaller ships. 
Tho vessels in this trade, which is principally between 
Holland and her eastern possessions, fly the Dutch flag. 
A limited number of passengers were formerly carried 
between England and the East, but the ships now take 
cargo only to and from Euro|>e, though Mahommedan 
pilgrims arc conveyed in considerable numbers to and 
from Jeddah, the port for Mecca. The ships generally 
load at Glasgow, and occasionally at other west coast ports. 
They usually carry the greater part of the cargo from 
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Liverpool, the most important clement being fine goods 
^manufactured cottons, i&c.) from Lancashire and York- 
shire. Abroad the regular service has been extended 
to the principal Japan ports — Nagasaki, Kobe, and Yoko- 
liama. The following local services have their headquarters 
4tt Singapore : — (1) Singapore to West Australian ports, 
including Fremantle. These steamers carry passengers, and 
bring large quantities of wool and pearl shell from Australia 
to Singapore for transhipment to the main line steamers 
bound for London. (2) »Singapore to Deli (Sumatra). Three 
small steamers bring tobacco from Deli for transliipmcnt to 
Europe. (3) Singapore and Penang to China. The great 
emigration of Chinese coolies to the British colony of the 
^itraits Settlements keeps several steamers regularly em- 
ployed. The company is colloquially known in the shipping 
world as the “Blue FunneP’ Line, and is also often referred 
to by the name of Mr Alfred Holt, who has been clo.sely 
identified with it throughout its history. Ju 1902 the 
Ocean Company absorbed its younger rival, the China 
Mutual Steam Navigation Gompany, with a fleet of thirteen 
vessels of 106,870 tons, and shortly afterwards rc-registr‘retl j 
itself under the Limited Liability Act 

Orient Line . — The Orient Line of steamers lx*two(‘n 
London and Australia took up the work of the Orient 
Line of clipper packets, wdiich, in the days of sailing 
«hips, used to ply between London and Adelaide. In 
April 1877 it was announced that the Orient Line \vould 
flail the under mentioned steam-ships of tlie I’acific Steam 
Navigation Comi>any to Australia/’ ainl that connexion 
between the two organizations has been continiio<l and 
fltrengthened till in 1901 the name of Orient Line was 
changed to that of Orient- Pacific. In June cf 1877 the 
Lusitania was despatched from London to Adelaide, 
Melbourne, and Sydney, vid the (Jape of Good Hope. 
Other sailings followo<i at about two-monthly intervals. 
Ill the following year llio present lino came into existence. 
It was formed by the joint (‘(Forts of Messrs Anderson, 
Anderson and Co., and F. Green and C’o., who are the 
managers of the line. When the service was begun it 
was intended to be run monthly, but the increase of 
traffic soon demonstrated that fortnightly sailings would 
be successful. This extension was determined on in 1880, 
the year following that in which the Orient^ the (irst shi]) 
fl[)ecially built for the company's trade, commenced wwk. 
Since 1888 the Orient Company has carried the mails to 
Australia by contract with the English Post Office once a 
fortnight. Those despatches, alternating with those of 
the P. and O., give Australia a weekly mail. Several 
twdn-screw steamers have been built lor this scrvic'e 
by both the Orient and the Pacific Companies. It was 
the Orient liner Ophir which took the place of a Boyal 
Yacht for the Imperial tour of the Prince and rrince.ss of 
Wales in 1901. The steamers of the Oric. t lane call 
regularly at Plymouth, Gibraltar, Marseilles, Naph‘s, Port 
^Said, Suez, Colombo, Fremantle, Adelaide, Melbourne, and 


J^ydney. 

Pcbdiic Steam Kaiigation Company . — This was the 
moneer of the steam-trade along the western coast of 
.South America; subsequently its opemtions were cx- 
■tended to Euroi)e, and finally, in conjunction with tlic 
•Orient Steam Navigation Comi^ny, it established the 
Orient Lino to Australia. It obtained a charter early 
in the year 1840, and soon sent oat from England 
two steam-vessels, the Chili and Peru. These 
naddle-boats of 710 tons and 198 feet in length. T^ey 
ran along the coast from ValiMiraiso to Panama. The 
«arly struggles of this company are noteworthy as 
showng how difficulties, apparently insuperable, may 
be overcome, and even turned to essential advantage, 
The great obstacle to the success of these steamers was 


the difficulty of obtaining supplies of fuel, nnd in the 
first five years of its existence no less than £72,000 was 
lost, the whole capital of the company being but £94,000. 
But the difficulties were overcome, and all that renmined 
in the mind of the managers was a strong feeling of the 
importance of economy in coal oonsum[)tion. Accordingly, 
in conjunction with the Fairfield firm of Itandolph, Elder 
and Compaii)", they turned their attention in this direc- 
tion, and were sending out vi‘sse]s fitted w'ith comjmund 
engines some ten or a dozen years before the Atlantic com- 
ininies adojitcd them. In 1867, under pres.suro from the 
(9nlian Government, the coin]>any sought and obtained 
powers to extend its operations, and in the* same year the 
Parijia of 16.30 tons was coiLstnicted. She left Valparaiso 
for Liverpool in May 1868, the first of the m'W mail line. 
In 1870 th(^ voyage was extended, ( 'alla(^, 1 1,000 miles from 
Liverpool, being made the terminal ]>ort, and the sailings 
were increast'd from one to thive a month. In 1873 a 
wct‘kly st‘rvicc bet\vc(*n Livor]»ool and (’allao was instituted, 
and by 1871 there was a fleet of .31 steamers, with an 
aggregate of 120,000 Ions, in commission. Owing, how'- 
ever, to a great de(i*case in the South American trade the 
service was redu(‘ed to a fortnightly one. Several of 
compa.iy’s steamers now mu in the service of tlu! Ori(‘nt 
Line. In January 1 893 the conq)any inaugurated a monthly 
cargo service to the Brazils, riv(*r J’late, and tlu'. West 
("oast. ’J’his service has been extended to Glasgow. 
Many ports are served. 3'Jio ]»rineipal are La Pallice, 
1^1 Jloclielle, ("orunna, Carril, Vigo, Lisbon, St Vincent, 
IVrnambiico, Bahia, Bio do Janeiro, Monte Video, Piuciios 
Aires, Punta Arenas, and the ])orts of tJio western coast of 
South America, Valparaiso, and (.'allao. 

Peninsular and Oriental. --The story of the P. and O. 
Company ma;, be divided into two eras -tlie first reaching 
from its foundation to the oj^cning of the Suez (.’anal ; 
the second from that date to the i)reseiit day. During 
almost the whole of its career the corn] winy has acted as 
the agent of the British Government in the c(>iivt‘yanc(» 
of its mails, 'ird to M(‘diterraneau ports, and afterwards 
to Egypt, India, and thi^ Far ¥ais\. Fn>m lime to time 
the Government has made eflbrts to ]»rocure some other 
means for transmitting its mails, ])Ut on every occasio]i 
it has found it advi.'^alde to return to the 1*. and (). In 
1835 Messrs Willcox and Anderson, a iirm of London 
merchants, began to run steam(‘rs to tli(‘ principal j)nrts of 
the Peninsula. Their vess(*]s o])scr\t'd gn‘ater regularity 
than the sailing-ships then cmploy(‘d to carry the 
mails, and the first mail contract was (‘utered into on 
22nd August 1837. This was awarded to them after 
another coin])any, which was unable to fulfll its obligations, 
had been engaged for the work. Messrs Willt^ox ami 
Anderson had shortly before, in concert with Captain 
Bourne, B.N., founded the Peninsular Company. This 
contract arranged for a monthly service between lalmouth 
and Vigo, Cporto, Lisbon, and Gibraltar. About two 
years later another stej) was taken. Hitherto the mails 
to Egypt and India had been conveyed by the Peninsular 
("ompany to Gibraltar, by an Admiralty packet from 
Gibraltar to Malta, by another Admiralty vessel from Malta 
to Alexandria, and from Alexandria to Bombay by one of 
the East India Comi)any’s steamers. It was resolved to sub- 
stitute for this unsatisfactory m(ide of conveyamx' a dir(*ct 
system of carriage by one line of steamers from London 
to Alexandria. The Peninsular Company again secured 
the contract, which was put up to public competition, and 
built tAvo steamers of 1600 tons for the purpose, this being 
a large tonnage for those days. The annual subsidy 
wus fixed at £34,000, by which the Government saved 
£10,000 of the amount formerly expended on their ow n 
inefficient means of transport. The comi)ony then, by a 
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charter of incorporation, dated December 1840, assumed 
the name by which it has ever since been known— The 
Peninsular and Oriental Company. The charter was 
granted only on the onerous condition that steam com* 
munication with India should be established within tw^o 
years. The first steamer, the Hindostan, was despatched 
to India vid the Cape of Good Hope on 26th September 
1842. She was one of a small fleet destined to ply 
between Calcutta, Madras, Ceylon, Aden, and Suez. It 
was an adventurous undertaking, for the East India 
Company promised no definite subsidy, only a small 
proniium on a certain number of voyages. 

Tiie obvious advantages of a direct conveyance of mails 
between Suez and Bombay by a regular sufficient service 
were becoming evident, and the P. and 0. Company 
ofiered to effect this at a great saving on the existing 
system ; but, for some reason or other, the h'last India Com- 
pany showed the greatest reluctance to allow the control 
of this route to pass out of their hands, in whicli, in fact, 
it remained until 1854. Fortunately for the P. and O. 
Company the Government decided to establish regular 
monthly steam communication between England and 
Ceylon, Madras, and Calcutta, and also from Ceylon, east- 
ward to Singapore and Hong Kong. Only the P. and O. 
could at that time have contemplated undertaking such 
a service. In 1844 the contract was signed, and by it the 
company was to receive a subvention of £160,000. The 
Indian portion of the service opened on Ist January 1845, 
and during that year the extension to China was effected, 
and nine new stwimers were j>ut on the stocks. The 
organization of the overland route was due to the P. and O. 
C.V)inpany, which brought it into regular working in order 
to convey its passengers from Alexandria to Suez. It was 
a picturesque but uncomfortable passage by canal-boat 
and steamer to Cairo, then by a two-whccled omnibus for 
ninety miles across the desert to Suez. Even the coal for 
the boats at Suez bad to be transported in this fashion, 
which was cheaper than sending it by sailing vessel round 
the Cape. The construction of a railway across the 
Isthmus ill 1859 greatly simplified the transit. It may 
be noted that the company had to establish coaling stations 
oetween Suez and the Far iCast, and also depOts of provi- 
sions, a business of no less magnitude than that of the 
steam service itself. In 1852 the first mail service to 
Australia was undertaken by the company, and the same 
contract included an arrangement for a fortnightly service 
to India and China, though a service running once 
every two months vid Singapore and Sydney was thought 
sufficient for the refiuiremeiits of Australia. The year 
1854 saw the abolition of the East India Company's 
service to Bombay, the P. and 0. taking its place. This 
arrangement saved the country £80,000 j)er annum. The 
Crimean war made large demands on the company’s 
resources for the conveyance of troops, and the Australian 
service was for a time interrupted. By 1859 the 
company was in possession of all the lines of steam 
communication between England and the East. In 1864 
the service to Australia was increased to one sailing 
a month, and in 1868 the Bombay mail left weekly. 
About the same time the fourth India and China cou- 
ti'act was entered into, and at the end of 1869 the 
opening of the Suez Canal led to a serious crisis in the 
company’s affiiirs; and also after these difficulties had 
been surmounted, to a complete revolution in its methods. 
Tile opening of the canal led to a prolonged controversy 
with the Post Office, which, with true official perversity, 
would not allow the company to use the canal for the 
conveyance of its mails. A serious falling-off of the 
company’s revenue was the result, as the competition of 
the canal steamers was killing its trade. At length in 
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1874 a new arrangement was made by which the mails 
were to be carried through the canal, the subsidy granted 
to the company being at the same time reduced. Under 
these conditions, however, it was now able to construct 
vessels capable of competing successfully with its rivals. 
A prolonged dispute between Victoria and New South 
Wales for a long time prevented the Australian service 
from being as efficient as it might have been. Sydney 
insisted on the Pacific route being adopted. In conse- 
quence of this controversy the Australian headquarters of 
the company were for some time fixed at Melbourne, and 
it was not till 1888 that a general contract was entered 
into with the Postmaster-General, acting at last for all the 
Australian colonies as well as for the Imperial Government. 
This stipulated for an accelerated service — the India^ 
China, and Australian mails being all worked from Aden 
in connexion with the steamer which conveyed them from 
Brindisi. There was for long a service between Venice, 
Brindisi, and Egypt, and a mail contract with the Italian 
Government ; but this came to an end in March 1900. 

The company’s first ship, the William Fawcett^ built iu 
1829, had a gross tonnage of 206 and 60 h.p. Down to 
1851 the vessels of the fleet were all constructed with 
paddles ; after that date the screw took their place, though 
for the Marseilles to Malta express service certain famous 
fast paddle steamers were subsequently constructed. A 
later interesting development was the abandonment of 
Brindisi as a port of call for the Ocean mail steamers, 
which reverted to Marseilles, whence they run across 
to Port Said direct. Tlie mails leaving London every 
Friday night are despatched from Brindisi in si)ecial]y- 
designed twin-screw vessels, which land them at Port Said 
little more than 96 hours after their despatch from London. 
On this service the Osiris and Isis are employed, and they 
have the distinction of being the only vessels in the 
mercantile marine which cross the seas with mails and 
passengers only. The company is under contract with 
the British Government for the conveyance of mails to 
India, China, and Australia. Its services are as follow : — 
India : Brindisi to Bombay, weekly. China : Brindisi 
to Shanghai, fortnightly. Australia : Brindisi to Sydney, 
fortnightly. Apart from the mail services, the company 
runs independent lines to Malta, Colombo, and Calcutta ; 
also between Bombay, Colombo, Singapore, Hong Kong, 
and Shanghai ; and between Hong Koiig, Nagasaki, Hiogo, 
and Yokohama. There is likewise a direct fortnightly 
service of through steamers to China and Japan at special 
rates. As illustrating the advances made in rapidity of 
mail services in twenty-five years, the following table is 
interesting : — 



Milos by 

Days ucRUided. 


Laud and Sea. 

1673. 

1900. 

Loiidoij to Bombay. 

5,459 

23 

14 

to Shanghai. 

9,834 

45 

(Monthly.) 

32 

(Fortnightly.) 

lo Melbourne. 

10,773 

48 

31 


Mvssian Volunteer Fleet. — Though of comparati\'ely 
recent origin — it only sprang into being during the stress 
of the Busso-Turkish war of 1878 — this organization is 
important and in some respects unique. Its existence is 
due to the patriotism of certain Bussian nobles who were 
anxious to aid their country in its struggle, and it thus 
began its career somewhat hurriedly, though under 
Imperial auspices. Owing to the need for immediate 
tonnage, its managers, in the first instance, purchased a 
few somewhat obsolete German liners, and one or tw*o of the 
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earlier yesaels constructed for the British Castle Line. But 
even ydth these ships it did useful service in the transport 
needed for the military operations then proceeding. The 
Imperial Gfovernnient granted the company certain very 
exceptional facilities, including what amounts to a practical 
monopoly of the trade between Odessa and Vladivostok. 
Its vessels maintain the important service between these 
two ports, and thus form thb link between EuroiMjan 
Russia and the ports on the Pacific coast of Sik^ria. 
They have the duty of taking out the troops and stores 
which are constantly king sent to the Far East, and they 
bring back, not only time-expired men, but also large 
quantities of such valuable freight as tea. Their profits 
are great, but they have been very largely applied to the 
improvement and extension of the fleet. At the con- 
clusion of the Russo-Turkish war steaniers spoeially suited 
for the peculiarities of the trade were ordered in British 
yards, and these, built for great speed, and fitted with 
twin-screws, are essentially designed for use as possible 
auxiliaries to the Imperial navy in case of maritime war. 
Some of the later of these ships have water tube boilers. 
Already some 17 vessels (of whicli six aixi of 20 knots* 
st)ef3d) have been jfiaced in service, all being fitted to 
carry guns, which are kept in store for them in their 
terminal ports, and being officered from the imperial 
Navy. So far the trade of this com])any has been confined 
to voyages between Russian and Siberian ports. But in 
1 902 there was a movement towards extending the o])cra- 
tioiis of these ships to the North Atlantic, it being thought 
that they might find a useful opening in the tmdo ktwecii 
Italian and United States ports. 

S/uiw, Savilt^ and Albion Conipanij , — The amalgamation 
of the business of Messrs 8haw, Savill and (Jompany of 
Loudon and of the Albion Shipping Company of Glasgow 
brought this company into its present form at the close of 
the year 1882. At that time the amalgamating firms owned 
a largo fleet of sailing ships, and traded chiefly between 
this country and New Zealand. Soon after the amalp- 
mation the company began to acquire steam-ships, wliich 
gradually suiqdanted their sailing vesstfls. The 8haw, 
Savill, and Albion Clompany were among the first in the 
frozen meat trade, and their vessels are fitted to carry 
large numbers of ciircases. IVith this company the MJiitc 
Star Line of Liverpool became associated in the year 
1884, and five of their ships now run in the fleet of 
the Shaw, Savill, and Albion Company. At the ]»re- 
sent time the combined fleet comprises 13 steam ships, of 
which the largest arc three sister ships of 12,500 tons 
each. The total tonnage of the steam-fleet is about 72,000. 
There is also a fleet of sailing vessels, 10 in number, 
the total tonnage of which is 11,541. The i-oute to New 
Zealand is by the Caj)e of Good Hope on tlie outwai‘<l 
voyage, returning by Cape Horn, thus go-ng completely 
round the globe every voyage. After leaving London tin? 
steamers call at Plymouth, Tcneriffe, Cape To^vll, llobait, 
and Wellington ; roturriiiig from New Z^^aland, the ports 
touched are Rio (sometimes Montevideo), Tencrifie, J*ly- 
mouth, London. The Arawa, which came out in 1884, 
made the outward voyage in 38 days, and the run home in 
35 days 4 hours steaming time ; she tlius made the circuit 
of the world in 73 days 4 hours net time. 

Union Steamdiip Company (see Castle Line). — This 
company first came into existence in 1853 under the name 
of the Union Steam Collier Company, with a capital of 
i&60 000. At its commencement it jiossessed a fleet of 
five ‘small steamers with an aggregate of only 2337 
tons But by the time these boats were built the 
Crimean war was being actively carried on mid it was 
thought advisable to employ them for othei- 
than those for which they were originally intended. They 


ran for a time between Southampton, Constantinople, and 
Smyrna; but the transport service proved more remunera- 
tive, and they were used for the conveyance of troops. At 
the close of the war the company was registered under the 
Limited Liability Act by its present name. It was then 
determined to run the vessels between Southampton and 
Brazil with cargo, but this did not prove profitable, and in 
1857 a notable change took ])lace in the status of tlic com- 
pany, for in that year it took its ]>lace among the great 
ocean mail companies of England. In that year a contract 
was completed with the Government for a monthly mail 
service for five years to the Cape of Good Hope at an 
annual subsidy of £30,000. The Dane was the first boat 
to leave Southampton with the mails on 1 5th September. 
In 1858 the subsidy was increased in order that the Com- 
pany’s ships might call at St Helt‘na and Ascension for 
mails on the homeward voyage. When the fir.st contract 
expired the company secured another for five years. A 
service between the Capo and Nat^d, under a teinpomiy 
arrangement, was inaugurated in ISfii*, and a seven years’ 
mail service contract witli the Natal (iovernment was con- 
t'luded in 1865. In 1873 the House of Commons refus<'d 
to ratify a contract which the Government had entered 
into 'vith the company for an e.\ tended mail service , the 
company, howeve r, carried out its intention to extend its 
service to Zanziliar. But in October 1876 a new mail 
(contract with the Capo of (jlood Hope Govcriinient was 
entered into for a fortnightly service between Tly mouth 
and Table Bay, the length of voyage not to cxc(!ed twenty- 
six days. During the Zulu war this company rendered 
considerable services to Gn^at Britain. In 1878 tJirec 
ships were employed, and aft(‘r IsanduJa tJiey convoyed 
reinforcements, the Pnfuria being tlio only mail steamer 
to carry an entire regiment, the Olst Highlanders. It 
was on this company’s s.s. Jhxnuhv that the ]*rinr« 
Imperial sailed, wliilst the old s.s. Cn'mau took out the 
Empress Eugenie when .she wiuit to vi.sit tlic scene of 
Lis death. The direct service with lin^ Ca]>(‘, Natal, and 
Zanzibar wr" in 1881 di.scon tinned, and in February of that 
yetir ojKjrations were extended to the Continent, a service^ 
from Hamburg w as commenced, running every twenty-eight 
days, which for a time proved highly successful. A branch 
service to Antwerp, begun in 1882, was discontinued for 
a time, but subsiiquently resumed. At the time of the 
renjdeh scare in 1885, when hostilities Avere threaleuiiig 
with Russia, two of this company’s sieam-ships, the J/oorsunl 
the Meaican, were selected to act as armed crui.sers for the 
defence of South A frica. Tiie former was the only merchant 
vessel on which the [»cnnant Avas actually Jioisted. 3ii 
1889 the company’s Contimu.tal traifi(‘ increased so that it 
not only rcsuuie<l the despatch of through steiimcrs from 
Hamburg, but made calks an.. Ilottordani. I his service after- 
wards became fortnightly, calls being made at Botteidoin, 
Antweris and Hamburg. New (jontracts with the colonial 
governments Avere made in 1888, and in the .same year 
Southampton to(.k the place of I’lymoutli as the outward 
mail port, Avhile in 1889 the liomeward mails were landed 
at Southampton in place of riymouth. Jn 1889, by the 
construction of the AWV, the company acquired a much 
larger vessed than any they had hitluiito employed ; m 
1895 Messrs Harlarid and AVolff .succe.ssfnlly accompli.shcd 
the task of lengthening this ship by cutting her in two 
anijdship.s and adding 54 feet to her length and 1000 tons 
to her tonnage. In 1893 the compuny entered iipcn itr, 
new policy of building a large nuinIxT of practically sstcr 
ships for its intermediate trade. All Averc built by Mes^ 
Harlaud and Wolflf, and fitted with twin-tow.s Jhc 
.series included ten vessels, conirueTiciiig with the 6a 

4745 tons, and ending with the Cnfictan of 67.)7 tons 
1 launched in 1900. M^auw’hile from the mmo yaid the 
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mail steamers Korman^ Snton, and Sa.ron were added to 
the fleet. The last-named, which came out in 1899, is a 
vessel of 12,385 tons, with a length of 570 feet. By a resolu- 
tion passed at a meeting of shareholders held on 13th 
February 1900, this company was amalgamated with the 
Castle Lino, an<l tinis ceased its sei)arate existence. At 
the time of its absorption its fleet consisted of 20 vessels, 
of which 9 were over 6000 tons. 

Union-Castle Live. — The early developments of this 
company must be sought under the Lead of the Union 
and Castle Lines, from whose amalgamation it sprang. 
Fublic convenience has, in some directions at least, been 
served by the union. Previously, though practically all 
the steamers made their final dei)arture from Soutlianipton, 
the Ihiion Lino only made its headquarters at that port, 
tile (Castle liners coming round from London. After amal- 
gamation, the mail boats — to which cargo is not of so mucli 
imi)ortance— did not come to the Thames at all, the increase 
in their size and the neglect of the improvement of the 
river and of the docks by the authorities making it un- 
desirable that they should do so. The cargo (intermediate) 
boats, on tlie other hand, all load in London, and many of 
them, before their tiual departure from the Thames, visit 
Hamburg, Antwerp, and Uotterdam, for the purpose of 
[)icking up cargo. On these North Sea trips passengers 
are carried, and facilities are given for tlieir accommoda- 
lioii on board during the calls at the various ports. The 
new company carries out the contracts of its two con- 
stituents and thus despatches every Saturday a mail 
.steamer from Southampton vid Madeira to the Cape and 
Natal. An hour or so before the sailing of the mail 
boat an intermediate steamer departs from the same jiort. 
Her places of call are Teneriffe or Las Palmas for certain, 
and possibly also Ascension and »St Helena. These 
vessels serve the East Coast ports of Algoa Bay and 
lOast London as well as Natal. Homo of them also go 
to Delagoa Bay. Those winch do so jiroceed farther, 
going on alternate voyages thence to Bcira on the main- 
land, and also to the island of Mauritius. Besides the 
two weekly vessels, however, there arc despatches of extra 
mid-weekly intennodiate steamers, and these extra sailings 
have recently tended to become more frequent. The com- 
pany’s attention has for some time been directed to the 
trade between the United States and South Africa, and 
within two yeiirs after amalgamation eight new” steam- 
Hhi[)s were constructed with a view to the development of 
the trade between Cape ports and New' York. Nor did 
the union of the two companies stop the improvement of 
the general fleet. Tlio 10,000-ton twin-screw' mail steamers 
Kinfauns Castle and Kildonan Castle w'erc delivered to 
the Castle Company from the Fairfield yard prior to the 
amalgamation. Messrs Ifarland and Wolff had the Saxon, 
2000 tons larger than these ships, well in hand at the 
time. But the Walmer Castle, the largest of all and a 
still later addition to the fleet, embodies as far as possible 
the practice which from experience commended itself 
to both the old companies. Further important mail 
steamers were in 1902 under construction. In spite of 
the strain put on the resources of the company by the 
lieavy work entailed by the South African w'ar, both on 
the vessels employctl in their regular service and on those 
especially taken up for Government transport duty, it 
was found possible already to discard two of their older 
vessels. 

White Star Line. — Though perhaps chiefly known 
in the Now York tra<lc, the White Star flag ww first 
lioistcd in the middle of last century over a fleet of clippers 
which sailed to Australia. In 1867 Mr Thomas Henry 
Ismay took it over, and two years later the great revolution 
in the constitution of the company took place. In was in 
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1869 that Mr Ismay formed the Oceanic Steam Navigation 
Comimny to run a line of steamers between Liverpool and 
New York. Immediately on its fonnation the company 
entered into arrangements with Messrs Havland and 
Wolff of Belfast for the construction of a fleet of high- 
class passenger ships, and it is worthy of notice that the 
terms upon which Messrs Harland and Wolfl* built the 
AVhito Star ships were peculiar. No definite price w'as 
agreed ujicn, but the actual cost plus a percentage for 
builder’s profit was charged. The first Oceafiic, pioneer 
steam-ship of the line, was launched on 27th August 
1870, and sailed for New* York on 2nd March 1871. 
Her advent opened a new era in Atlantic travel. She 
introduced the midship saloon, wliich extended the 
whole width of the ship, thus giving increased light and 
improved ventilation, and reducing to a minimum the 
sensation of the vessel’s motion. The arrangement thus 
introduced is now almost universally adopted in the con- 
struction of ocean liners. The Oceanic w'as also naiTOwer 
in i)roportion to her length than the vessels iweviously 
designed for the transatlantic mail service. In 1877 the 
Jiritannic reduced the passage to 7 days 10 lioiira and 
50 minutes, excelling by three hours the best previous 
Atlantic passage. After the year 1888 the company 
ceased to build single -screw steamers, all later vessels 
having been constructetl on the twin-screw system, of 
w’hich the superiority had been chaily demonstrated. 
About this time also the ow'ners of the line became 
responsible for an imi)ortant advance in steam-ship con- 
struction which was afterwards imitated by merchant 
ships of all the great maritime Powers. I’lie Teutonic 
and Majestic, introduced in 1889 and 1890, were the 
first merchant ships constructed w^ith a view' to their 
use as possible auxiliaries to the Royal Navy. The fonuer 
W'as present, anned with eight quick-firing guns, at the 
naval inspection by the German Emperor in 1889. With 
the launch of the second Oceanic in January 1899 the 
company’s record w'as still further enhanced. This gigantic 
ship, built by Messrs Harland and Wolff, is of 17,247 tons 
and 28,000 h.p., lier length over all being 705 feet. She 
has accommodation for 350 saloon, 250 intermeduite, and 
1000 steerage passengers, besides a crew’ of 450. Slie also 
is an armed cruiser, as are the Majestic and the Teutonic, 
both close upon 10,000 tons. The White Star Line w^as 
from 1877 regularly employed under contract with the 
British Government to carry the American mails from 
JJvcrpool and Queenstown to New York. Besides this 
weekly mail and passenger service, a fleet of twin-screw 
cargo vessels maintained a subsidiary service between 
Liverpool and Ncav York. These vessels were esjwcially 
designed for tlie conveyance of cattle and horses. The 
company’s s.s. Celtic, a vessel of 20,880 tons, gross 
register, when launched (in 1901) the largest vessel afloat, 
was usually employed in this trade, but she also on occa- 
sion carried the mails. A slightly larger sister, the Cedric, 
w*xs provided for the same work in 1902. After 1883 
several steam-ships of the line were employed in the 
♦Shaw, Savill, and Albion service betw'ccn Loudon and 
New Zealand. Three of the company’s ships ran in the 
line of the Occidental and Oriental Company between 
»San Francisco and Yokohama and Hong Kong. The 
company inaugurated a service to Australia from Liver- 
pool in 1899. Five ships ran in it (calling at Cape Town) 
to Albany, Adelaide, Melbourne, and Sydney. The ports 
visited by their vessels in New Zealand will be found 
detailed under Shaw, Savill, and Albion Company. In 
1902 the absorption of the White Star fleet and manage- 
ment in the Morgan Shipping Combine ((?.v.) was 
arranged. 

Wilson Line , — ^Thomas Wilson, Sons and Comimny is at 
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the present time the largest private ship-owning comjiaiiy 
in the world. This line traces its origin as far back as 1 8.35. 
It was founded by Mr. Thomas Wilson in conjunction with 
Messrs Hudson and Beckington, and on the retirement of 
the two last-named gentlemen it acquired its pre.sent title. 
Jjlarly in the ’forties the tirin was running three steam- 
ships to Gothenburg, and was engaged largely in the iron 
trade, importing large quantities of Swedish and Hussian 
iron, and running a regular line of sailing boats to Swedish 
ports. It also despatched a regular service to Dunkirk. 
.Steam-ships gradually supenseded the sailing vessels, and 
now steamers year by year were placed on the Scandinavian 
service. About this time the firm secured the mail contnict 
Isjtween England and Sweden, which it .still holds. After 
the Crimean war it started the St Pcf(!rsbnrg, Stettin, and 
Itiga trade. Daring the Eranco-Cermau war the trade 
to Stettin had to l>o suspended ; and as a set-olT the service 
to Trieste Wivs inaugurated, which has developed into an 
independent Adriatic and Sicilian .service. Thu Norwegian 
trade was then improved by the despatch of steam ships to 
Bergen, Stavanger, and Trondhjem, and subsequently a 
service of large steamers began running to Constantinople 
and the Black Sea. After the oj.cning of the Suez Canal 
the trade to India, which has since a.s.sumcd such con- 
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siderable i)roportions, was inaugurated. In 1875 tlio firm 
launclied out into a more hardy enterprise, by comnienuing 
to run steamers to America. Its Iwats in 1902 ran to 
New York regularly from Hull and the Tyne ports. 'J'lic 
original Calcutta trade was discontinued when the New 
York line was started, but in 1883 a service was estab- 
lished between Hull and Honibay. In 1891 the firm became 
a i)rivate limited com])any, and in 1891 took over the coast- 
ing trade between Hull and Newcastle. The company 
employs a number of large and swift ships in the Norwegian 
])assengc;r traffic, which in the summer season now reaches 
very considerable proportions. It has frequent services of 
pa.ssenger and cargo v(*sscl.s tf) the ports of northern Europe, 
carrying ]»assengers in the season as far nortii as the North 
(^ipe. (if course the winter season necessitates consider- 
able variation of siiinmer services to lialtic ports. There 
are also boats leaving (Irimsby, Manchester, and Liverpool 
regularly for Scandinavian atul Ihiltic ports ; weekly 
services to (»hent, Liverpool, and Newcastle ; and .service.s 
to Mediterranean and Black Sea ports. Besides the New 
^ork line there are ocean s(‘rvici\s to Boston, to New 
Orleans, and the river 1‘latc. There is also a weekly 
I service to and from London and Boston in conjunction with 
i the Furness-Leyland Line. 


VompavUoii of the Gnm Tonnage of the Fleets of Various Important Steamship Companies 

in 1001 and IHOL^ 


CompTTiy. 

riajf. 


ISOi. 

Vessels. 

Tons. 

Nuineiical 

()nlc^ 

Kumencal 

Order. 

Vessels. 

Tinis. 

Tlanilmrg-Amerk'uu .... 

(jorniun 

20*2 

.541.085 

1 

9 

•1*2 

1-J(!,795 

Norddeutscher Lloyd 

British 

111 

151,936 

2 

4 

70 

198,7*23 

Kltler, Deinpatnr, and Coin)>iUiy *- 

120 

382 .560 

3 

‘25 

48 

55,256 

British India 8. N, Conijniny 


120 

378,770 

4 

1 

100 

‘234,654 

Peninsular and Oriental Company 

French 

.'>8 

313,313 

5 

3 

49 

199,911 

Ales.sagcrie.s Maritiine.s 

F. Lc3dand and Coinpiiny" . 

62 

2115,277 

6 

2 

o:i 

20*2,801 

British 

nn 

242,781 

7 

23 

‘23 

00,511 

Ihiion -Castle Line * .... 

Japanese 

41 

22*2,613 

8 




Nippon Yusen Kaiaha . 

69 

218 361 

9 

28 

5*2 

42,058 

White Star Line 

British 

25 

*21*2,403 

10 

17 

16 

8),!i02 

General S. N. Company of Italy® 

Italian 

102 

‘20.5,101 

n 

6 

106 

161,05*2 

Wilson Line 

BiilisU 

89 

189,818 

1*2 

7 

73 

1 32,881) 

C’oinpagnic Generalo Transatlantiquc . 

French 

r>9 

183, ‘243 

13 

5 

66 

171,6(0 

Austrian Lloyd 

Austrian 

68 

169,436 

u 

10 

76 

124,435 

American Line ® 

Amcricjin 

2.5 

167,105 

15 



Ocean S. S. Company .... 

Briti.sh 

41 

165,143 

16 

ii 

44 

109,000 

(flail Line 

91 

Cl er in an 

46 

161,487 

17 

18 

*29 

76,31.0 

lluiisi Lino 

.57 

1,57,037 

18 

26 

26 

.50,113 

Allan Line 

British 

36 

1.52,367 

19 

13 

31 

i 106,316 

Lamport and Holt .... 

If 

47 

149,712 

*20 

P2 

54 

1 106,618 

Harrison Line 

f 1 

31 

146,625 

21 

‘22 

27 

: 6J,613 

Paeilic S N. Company 

ff 

42 

13S,7.54 

22 

15 

30 1 

1 97,793 

Anchor Line 

If 

41 

13*2,510 

23 

8 

41 

: 127.06.5 

Maclay and MacIntyre 

f f 

.51 

126,917 

2l 

.30 ! 

19 

*26,9‘.:8 

Canard Lino 

ff 

26 

1*26,332 

*25 

16 

‘2*2 i 

1 85,104 

Atlantic Transport Comp.'iny 

ft 

17 

P23„593 

‘26 

3-2 

(i ! 

! 18.111 

Dominion Line 

1 1 

13 

10.>,430 

27 , 

*29 

8 ; 

28,696 

Johnston Lino 


21 

100,460 

100,4*26 

‘28 1 

21 

22 1 

.58,621 

K. Jlopnor 

Spanish 

36 

29 1 

1 21 

34 • 

(2,717 

Cia Transatlantica .... 

23 

88,453 

3!) 

i 14 

36 1 

101, ‘214 

J. WestoU 

British 

38 

88,306 

.*{1 

*27 

31 j 

4 8, *298 

Royal Mail S. P. Company . 

>1 

28 

88,205 

32 

19 

*}r. 

73,364 

Bncknall Brother.-* .... 

99 

23 

83,207 

:t:f 


30 ! 

70*173 

(yhargenrs HAini.s .... 

French 

26 

81,149 

34 

20 

Volunteer Fleet 

Kiis.sian 

16 

80,4*24 

35 

31 

8 ! 

23,315 


Conclusion , — The scope of this article will not allow of 
siny detailed reference to many of the important foreign 
lines which in a complete history should be mentioned. 


* This table is based ou that contained in a paper on “ Shipping 
■Sutwidies,” by B. W. Ginsburg, published in the Journal of the Hoyal 

Statistical Sticiety, WOl. 

2 Messrs Elder, Dempster, and Company now control the fleets of the 
African British and African and Imperial Steamship Companies, as well 


sw that of the Beaver Line. w a t v 

3 The Leyland Line was formerly the Leyland Line and West India 

and Pacific Steam Navigation Company. 


The Han.sa (Company of Bremen ; the Cliargcurs IKMinis of 
Havr*' ; the Nederland American Line, which has recently 
addcMl to the fleet several fine Iwin-screw' liners, built at 

* Foiiiierly the TTnion Line and the Ca.'itlo Lino. In 18P1 the 

Union Line had 23 Rteamor.s of tons, and the Castle Line 19 

steamers of 57,934 tons. 

* Formerly known as the Plorio-Rnbatiino Line. 

* In 1891 the old American Line had 3 .steamers of lOJCfl tons; 
the Inman Line 6 steamers of 41,276 tons ; the International Line 4 
steamers of 12,112 tons ; and the lied Star Line 9 steamers of 39,609 
tons. The present American Line comprises all these fleets. 
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the Belfast yard ; the Compania Transatlantica of Barce- 
lona, which performed so great a feat in the transport 
of troops from Barcelona to Cuba in the latter da}^ 
of Spain’s dominion over that island; the Pacific Mali 
Company of the United States ; and many others might 
be noticed. A whole article might be devoted to the work 
of the lines on the North American inland waters, while 
there are several other English companies which might well 
claim attention, both from the magnitude of their opera- 
tions and the extent to which they have developed types 
of ships suitable for the peculiarities of the trades in which 
their vessels are engaged. The Clan Line, for example, has 
largely adopted the turret-decked ship, which is the design 
of Messrs W, Doxford and Company of Sunderland. This 
typo of ship is intended to carry large cargoes on a small 
registered tonnage and a light draught, without paying for 
it by a sacrifice of weatherly qualities. The same object 
is aimed at by the design of the trunk steamers built by 
Messrs Kopnor of Stockton. Then there are the tank 
steamers constructed for the carriage of oil in bulk. The 
largest fieet of such vessels is the Shell Lino of Messia 
Samuel and Company. Several of these ships arc adapted 
not only for the carriage of oil, but also for its consumption 
in their furnaces in place of coal. We have already 
referred to some of the vessels fitted with -refrigerating 
ap|)aratus for the carriage of dead meat, and to the cargo 
steamers of the Atlantic companies, w’hich are supplied 
with conveniences for carrying valuable racehorses and 
cattle. The experii*nco of many years has enabled the 
owners of some of these lines to exhibit a wonderfully 
low record of loss, the jxircentage of deaths at sea to 
numbtTs carried being small beyond the dreams of, say, 
the 'seventies. A tenth of 1 per cent, over a somewhat 
c^xtended period is not an unjirecedented average. 

The foregoing table shows something of the recent 
growths of com[)anics, and at the same time records some 
of the amalgamations which have been so frequent. Jt 
should be explained that the table does not pretend to be 
exhaustive. The fleets embraced in it are not necessarily 
all those whoso tonnage reaches above the lower limit 
shown. The figures, too, are subject to certain reserva- 
tions. The count was not necessarily taken by the various 
companies at the same period of each year. Some of the 
figures given may include numbers and tonnages of tugs 
and tenders, while others may exclude them. Again, sc»me 
of the companies may have returned in their fleets the 
vessels w'hich they had under construction, whilst others 
may not have counted them. But none of these considera- 
tions can much affect the general signifiaiiice of tlie figures 
shown. TJie growth in the avemge size of individual 
sliips is as marked as that of the aggregate tonnage of 
the com}>anics. 

Authokitiks. — ^Tho following books throw much light on the 
liistory of the leading stoam-ship linos : — History of Merclmnt Ship* 
piny, by W, S. Lindsay. Loudon, Sampson Low and Co. — 
Tm. navifj, anuvi. ait XTX SiP^cle, I’uris, 1901. — A. J. Mauinnih. 
The AtlaiUic Ferry, 3rd edition. Loudon, Whittaker and Co. — 
E. 11. Jokes. The Shippitig World Year*Book, — T. Kiiodes. 
Steamship Guide. London. — Also see a oomprehensive article ou 
this subject in the Qmrlerly Review for J anuary 1 900. Perhaps the 
fullest infonnatiou is, as a rule, to bo obtained from the haudoooks 
issued by the companies themselves. W. G. ; W. B, Uu.) 

Stedman, Edmund Clarence (1833- 

),' American poet and critic, was born at Hartford, 

Connecticut, 8th October 1833. Ho studied two years at 
Yale College ; became a journalist in New York, especially 
on the staffs of the Trilmne and Worlds w^hich latter paper 
he served as field correspondent during tlie first years of 
the Civil War; and was a broker in Wall Street from 
1864 to 1899. His first book. Poems, Lyric and Idyllic, 
, appeared in 1860, followed by successive volumes of 


similar character, and by collected editions of his verse in 
1873 and 1884. His longer poems are Alice of Mornffumth: 
an Idyl of ike Orecd War (1864); The BUmeleee Prince 
(1869), an allegory of good deeds, supposed to have been 
remotely suggested by the life of Pmee Albert; and an 
elaborate commemorative ode on Hawthorne, read before 
the Harvard Phi Beta Kappa Society in 1877, An idyllic 
atmosphere is the prevalent characteristic of his longer 
pieces, while the lyric tone is never absent from his 
songs, ballads, and poems of reflection or fancy. As an 
editor he put forth a volume of Cameos from Landor 
(with T. B. Aldrich, 1874); a large Library of (select 
tions from) American Literature (wiQi Ellen M. Hutchin- 
son, 11 vols., 1888-90); a Victmian Anthology 
and an American Anthology (1900); the two last- 
named volumes being ancillary to a detailed and compre- 
hensive critical study in prose of the whole lK>dy of 
English poetry from 1837, and of American iKictry of the 
1 9th century. This study appeared in separate chapters 
in SetibneFs Monthly or the Century Magazine, and was 
re-isaued, with enlargements, in the volumes entitled 
Victorian Poets (1875; continued to the Jubilee year in 
the edition of 1887), and Poets of Antrim (1885), the 
two Avorka forming the -most symmetrical body of literary 
(iriticisin yet. published in United States. Their value 
is incrcaspd by the ti#.tisc on The Nature a7id Elements 
of Poetry (1892) — originally delivered in tho form of 
lectures at Johns Hopkins TIniversity — a work of great 
critical insight as Avell as technical knoAvlcdge. 

a town of Prussia, in the Hhinc province, 
on the Ruhr, 4 miles by rail east of Essen. Hero, as 
early as 938, tho Emi>eror Otto I. held a diet of the 
empire. It has coal mines, iron and steel works, and 
makes fireproof bricLs. Population (1885), 8237; (1900), 
12,243. 

8t00ltOll| a borough of Daui)hin county, Pennsyl- 
vania, U.S.A. It is on the river Susquehanna, and on 
the Pennsylvania and the Philadelphia and Reading rail- 
ways, south-east of tlie centre of the state, at an altitude 
of 306 feet. It contains the works of the Pennsylvania 
Steel Company, including blast-funiaces, rolling-mills, and 
bridge manufactories, besides other industrial concerns. 
It was cliartered as a borough in 1880. Poiiulatioii 
(1880), 2447; (1890), 9250; (1900), 12,086, of whom 
2300 were foreign-born and 1508 negroes. 

Stoepie-ChasinSf. Bee Hobse-Racing. 

Stefianiep Basso Naebok, or Chuwaha, a lake 
of East Africa, lying in 37" E., between 4" 25' and 
Ijf N. lat., and measuring some 40 miles by 16. It 
is the southernmost and lowest (1880 feet) of a series 
of lakes w'hich seem to lie in a north-easterly continua- 
tion of the great East African rift valley, although 
this loses its well defined character in al^ut 3* N. 
Tho character of the lake varies greatly according to the 
amount of water brought down by its principal feeder, 
the Bagan or Galana Amara, which enters at its north 
end, being there a fairly rapid stream 50 yards wide 
and 3J feet deep. According to Dr Donaldson Smith, 
this river is partly fed by the next lake in the series, 
Abaya or Chamo (3460 feet), w^liich in turn receives the 
waters of a larger lake — Abai, Pagade, or Regina Mar- 
gherita — through the river Walo, across a plain only 2 
miles wide. Ail the lakes of tho series arc shut in by 
high mountains, those surrounding Lake Pagade, to- 
gether with the islands with which its surface is broken, 
l)eing clothed with luxuriant vegetation. The chief feeder 
of Pagade rises in 7* 30' W., beyond which are several 
smaller lakes unconnected wth the more southerly ajatenu 
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Lake Stefanie was discovered by Count Teleki in 1889, 
and has since, with others of the series, been explored by 
Donaldson Smith, Bottego, Wellby, and othMs. Harrison 
m 1899 found the lake quite dried up, and two years 
later Count Wickenburg foiuid water only in the northern 
l>art. 

^ Oeoffmphicdl Jownuil, September 1896, September and 
Xmoomber 1900, September 1901.-' — Yankutelli and Citeuxi. 
LOmo. Milan, 1899. 

Stellar Photometry. See Photometry, 
Stellar. 

8toll0nklO8Ch| a town of Ca}ic Colony, a few 
miles south of Paarl and cast of Town, with wliich 
•places it is connected l>y rail. ]t lies in a pleasant u]»land 
valley on the Atlantic slope of the coast ranj^e, and is, 
next to the capital, the oldest Rettleiiiciit in the colony. 
The Fransche Hoek, or French Quarter, in the nengh- 
bouring amphitheatre of hills, still indicates the district 
where most of the Huguenot refugees established tlumi- 
selves towards the close of the 1 7tli century. Stellenliosch 
is a busy agricultural centre, with a population of over 
5000 in 1890. In the early days of the Boer war (1899— 
J902) Stellenbosch was one of the British military bases, 
and was used as a “ remount ” -camp ; and in, consequence 
of officers being sent back to it when they had not dis- 
tinguished themselves at the front, the exjircssion “ to be 
Stellenbosehed ” cjimc into general use ; so much so, that 
in similar cases officers Avere spolam of as “ Stellenbose hed ** 
even if they Avere sent to some other place altogether. 

StondAlf a town of JVussia, in the province of 
Saxony, 70 miles west of Berlin by rail. The catliedral 
was restored in 1893, and now shelters the natural history 
and archaiological collections of the ^Museum of the Alt- 
Mark. Population (1885), 10,181 ; (1900), 22,081. 

Stephan, Heinrich von (i 831-1897), Ger- 
man statesman, was born at Stolp, in l^imerania, on 7th 
January 1831. From his earliest years ho showed that 
talent for languages to which lie owed so much of his success 
in life, and bofoi*e ho w^mt to school had acquired a con- 
siderable knowloilgc of Italian, Sjianisli, and English. He 
was educated at tlie grammar school of his native town, and 
at the ago of sixteen entered the servicti of the Prussian 
Post Office. His promotion was ra]>id ; ho Avas trans- 
ferred to Tlast Prussia, and thence to Cologne. Here ho 
added to his salary by writing dramatic criticism, and here 
ho obtained his first acquaintance with the system, or rather 
lack of system, which with its complication of charges 
made all in ti'r national postal correspondence so exi>eiisive 
and uncertain — a system wffiich he was in later years to 
revolutionize. After j)as.sing the examinations Avliich 
admitted him to the higher bramdjos of tlie service, he 
was transferred to Frankfort-on-tlie-Oder, and in 1856 to 
Berlin. Many different stories arc, told of the manner in 
which his exceptional knowledge of Eurojxjan languages 
was brought to the kiiOAvledge of the Postmaster-General, 
who at once saw that capacity and attainiiiciits of tho 
kind could best be used at headquarters. During the 
next few yeiirs he was entrusted Avith very important 
duties; ho was chosen as Prussian reiirescntotive when 
a iiostal treaty was arranged with Spain and Portugal. 
In 1864 he was given the task of reorganizing the postol 
service in the conquered duchies of Schleswig-Holstein, 
and in 1866 it fell to his lot to extend the Prussian system 
to the newly annexed provinces ; ho had to take over and 
replace the system by wliich for three hundred years the 
family of Tlmrii and Taxis had conducted the postal 
service of central Germany. He also found time .to 
write works on the history of postal matters, viz., a 


Hutory of the Pitfsnan Post Ojpice (1859), and articles 
on the means of communication in ancient and medueval 
times, which apjieared in Ranmet^s UisUnisehes Tasefun- 
buck (1868). Ho was one of the invited guests at tlie 
opening of the Suez Canal, and in 1872 published a work 
on modem Egypt. In 1870, at the early age of thirty- 
nine, he was made Postmaster-General of tlie North 
German Confederation, and in the next year of the ncAxly 
founded Empini ; in 1878, at the general leorganizatiou 
of the Imperial administration (see article Germany) 
the Post Office was maile a separate dejwirtmont, and 
his title was altered to that of Seeretaiy of estate. His 
great iiowers of organization AA^ere at omie shown in 
the arrangiiineiit of tJie admirable Feld Post, whicli 
during the war Avith France maintained communica- 
tion AAutli tho army in the field. In eiglii months 89 
millions of letters, 2l million post-cards, and £10,000,000 
in money ])assed ihrongli the departin(*nt, and it w’as 
his lK)aKt that h*tters were delivered b) and col- 
lected from the soldiers with almost unfailing regu- 
larity, sometimes even on the fiiild of battle. In this 
AA’ay he began an hat w as the grt‘at Avork of his life, that 
of making the Post Office in the. truest sense of the 
word jwqmlap, and hc‘nceforth he was unremittingly 
occupied in devising and adopting new eonlnvaiiees foj* 
the convenience and use <»f the jieople. Tlie introduction 
of post cards was his first innovation. In this In; harl 
been antieij)at(‘d by Austria, but the idea Avas Ids own, 
and Lad been adopted by the Austrians in eoiiseipience 
of a sugg(*stiou made by him at a postal conference in 
1865. The <levelopinent of the parcel post and of the 
systt'm of money orders was his next work, and in this 
he was so successful that in 1883 the German Post Office 
dealt Avith 79 million ]»arc(‘ls, wliile in all the other 
countri(‘S of the AvorJd logetluT only 52 million WTut 
through tho jKist. While in this and other W'ays lie 
extended the use of the Post Office at home, lie gaim‘<! 
a w'ider celebrity in being the. chief ]>roinoter of the 
Internatk , a’ Postal Union. He ])resided at the first 
conference, Achicli met at Bern in 1874. I'lu; alacrity of 
his intelligencii and his enthusiasm for the institution 
OAXT whicli he ])resided w’erc shoAvn by the readiness wdth 
wdiich he apjdied or took over all now" inventions Avliich 
might be of publiij service, sueh as teU-graphs, tele 
phones, and pnoumalic tubes. His jn-ide in the l\>st 
Office sliowe<l itself in the immediaie interest whieh lie 
took in the design aiul ]^l,ln of the iicav offices Avhiidi Avere 
ereeted in all parts of (Jermany ; it Avas .ihvays his 
ambition that the po.^t office in (‘acli toAvn sJioiild lie 
the most conspicuous and the liandsoinesl, of jmblic! 
building.'^, even at tin* .'^acrifii’.e of economy. He W’arinly 
sup|M)rted Bisiiiairk in liis ]K)liey of ('xtending and jiro 
motiiig national industry ami foreign trade, and arrangi’d 
the subsidies l>y Avhich a din^et postal serAicii Avas estab 
lished IctAvoiMi Geriiiany and (3niia and Australia. His 
national feeling also .sliowed itself in llu* suj»]iori wdiich 
he gave to the movement for purifying the German 
language of foreign w’onls but h(5 did not alw'ays succeed 
in avoiding the exaggeration verging on ibc ridiculous 
into Avhich this m()Aeni(‘nt so easily degenerates. Whih; 
he stood aloof from ordinary party 2 )olitics, Iks W'as a 
freoueiit sp(‘aker in tho Keichslag on <lie affairs of his 
own ilepavtment, and Avaa a inonii}cr of tho Bundesrath. 
Though never on terms of intimate, friendship Avith 
Bi.siiiarek (difference of liabits arising from the difierent 
spheres in w4iich thi;ir youth had b(?(‘n j»as.s(Ml w^ould 
have made this imj)Ossii)le), his niastery in his own 
dofiartinent Avon for him the appreciation of the Clian- 
cellor, and he Avas alloAA^ed more imh'pen deuce tlian most 
of the officials. By the i»ower of Avorking out broad and % 



general x>rinciplos in detail and idealizing the routine 
work of administration he may fairly bo placed among 
the groat administrators by whom (far more than by 
Htatesmen and politicians) the Prussian State has been 
built up, and ho was singularly fortunate in that his life 
fell at a iinio when by iKirfecting the administration of 
the newly founded liiq^erial Post ho took no small part 
in strongthoning the national idea and binding together 
the German nation. In 1897 blood-i)oisoning, arising 
from a wound in the fooi^ made amputation of the leg 
necessary, and he died from the effects of the operation. 

Sec E. KnU’KEBBUG, H, v, Stephan ^ Berlin, 1897. 

(j. W. HE.) 

Stephen, Sir James Fitjjames, Bart. 

(1829- lS9t), English lawyer, judge, and publicist, was 
l)om in Jjondon on the Jird of March 1829, tlie third 
<'hild and second son of Sir .James Stephen, for many years 
j>ermaneni under-secretary in the Colonial Office. Fitz- 
james Stephen was for three years (1842-45) at Eton, and 
afterwards for two years at King’s College, London. In 
()ctol)er 1847 lie entered at Trinity College, Cambridge. 
Notwithstan<ling oxceptiomd vigour of mind and body, ho 
did not attain any of tlie usual scholastic or athletic dis- 
tinctions. The only studies then seriously prosecuted in 
Ihe university course were mathematics and classics. 
Neither of these attracted liim in tlieir academical forms, 
nor did he care for coiiij^etitive sjiort. But his (Cambridge 
time was fruitful in other ways. He w'as already ac- 
(jiiainted with Sir Henry Maine (r/.v.), six years his senior, 
and then newly ai)poiuled to the chair of civil law. 
This acquaintance now ripened into a ])orfect frien<lship, 
which was continued in both private and public life with 
the happiest results, and (‘Uflod only with Maine’s death in 
1888. No two men’s intellectual tein|>ers ever 2>it^»cnted 
a stronger contrast. As Sto 2 )hon himself said, it took 
them a long time to know when they really agreed. Maine 
was subtle, swift, and far-reaching ; Stephen w’as massive, 
downright, indeiatigable, and sincere even to unnecessary 
frankness. Tlieir qualities were an almost exact comple- 
ment of one another, but neither of them woadd take 
opinions on trust, or acquiesce in common i)iHCC metboils 
of avoiding difficulties; and it might have been said of 
(uther of them without exaggeration that, if all his tech- 
nical ami ])rofessional actpiirements c-oiild l)c taken away, 
a born man of letters would l>e left. By Maine’s intro- 
<luctiou Stephen became a member of the Cambridge 
.society known as the Apostles, in form not very different 
from many other essay societies, in substance a body with 
an unforinulatcd but most individual tradition of open- 
mindedness and absolute mutual tolerance in all matters 
of o})inion. Perha])S the golden age of the society was a 
few years before Stephen’s election, but it still contained 
a remarkable gi*oup of men who afterwards became emi- 
nent in such different wa^'s as, for instance, Clerk-Maxwell 
and Sir William Harcourt. Stephen formed friendships 
witli some of its members, resident or occasionally revisit- 
ing Cambridge, which were as })ermancnt, though in few 
cases so little subject to external interruption as his inti- 
macy witli Maine. Probably the Apostles did much to 
<*orro<^t the formalism inevitably incident to the Evangelical 
triiditions of the first Sir James Ste2)hcn’s household. 

After leaving Cambridge, Fitzjames Stephen, having 
])nictically to choose between the Church and the Bar, 
decided for tlie bar. He was called ‘in 1854, after the 
usual haphazard preimration which then was (and still 
])ractically is) considered in this country alone, and even in 
this country for one kind of learning alone, a sufficient in- 
troduction to the duties of a learned profession. His own 
^estimate of his strictly professional success, w’rittcn down 


in later years, was that in spite of such training as he 
could get, rather than because of it, he became a mode- 
rately successful advocate and a rather distinguished 
judge. As to the former branch of the statement, it is 
correct, but ambiguous to those who do not know tlie 
facts. Stephen’s work was always distinguished in quality, 
though his amount of business was never great in quan- 
tity. After his return from India and before he became a 
judge he had what is called a good practice, but still not a 
largo one. In his earlier years at the bar he was attracted, 
like many other able young la\\ 7 ers, ]>y the stoii-gap of 
journalism. It was no common journalism, however, that 
enlisted Stephen as a contributor to the /Saturday Hevietn 
when it was founded in 1855. He in company with 
Maine, Sir William Harcourt, G, S. Venables (a writer of 
first-rate quality, who never set his name to anytlnng), 
Bowen, Freeman, Mr Gold win Smith, and otlicrs whose 
names have since l)ecomc w^ell known. Strangely enough, 

I the first and the last liooks ]mblished by StojJien were 
selections from his ])apcrs in the Saturday Mevieto {Essays 
hy a Jini^ister^ 1862, anonymous ; Harm Sabbat tree, 
1892). These volumes embodied the results of his studies 
among publicists and theologians, chiefly English, from 
the 17th century onwards. They never jirofcssed to be 
more than the occasional products of an amateur’s leisure, 
but they were of greater value when they were first ])ul)- 
lished than is easily recognized at this day by a generation 
familiar with the resources of later criticism. 

For exactly three years (1858-61) Stephen served as 
secretary to a royal commission on i)Opular education, 
whi<‘li w'as more fortunate than most commissions in having 
prompt effect given to its conclusions. In 1859 he was 
ap})ointed recorder of Newark. In 186.*! he jmblished 
his General View of the Crirnmal L<uv of Enyland (not 
altogether suf/erseded hy tJic sec*ond edition of 1890, whieJi 
was i>ractically a new book). This was really the first 
attenij)t that liad l}ecn made since Blackstonc to exi)laiii 
the princi|)les of Efiglish law and justice in a literary form, 
and it hiwl a thoroughly deserved success. All this time 
Htephen ke 2 >t up a great deal of miscellaneous writing, 
and the foundation of the J\tll J/all Gazette in 1865 gavtj 
him a new opening. He was one of the jirincijial con- 
tributors for some years, and an occasional one till he 
became a judge. Ho “seemed ]>erfectly insensible to tlio 
labour,” though he put far more individual conviction into 
liis articles tlian most leader-writers do, or probably ought to 
do. So far he was a literary lawyer, j>ossil)ly with chances 
(diminished ]>y his vehement dislike for i>ai ty politics) of 
regular professional advancement, possibly not free from 
the temptation to turn wholly to literature. Tlie decisive 
point of his career wrs in the summer f>f 1869, when ho 
accepted the post of Legal ]Meinber of Council in India. 
Fitzjames Stci)hcn’.s friend Maine was his immediate pre- 
decessor in this office. Guided by Maine’s comprehensive 
genius, the Government of India had entered on a period 
of systematic legislation which \cas to last about twenty 
years. The materials for considerable j)ai ts of this jdau 
had been left by Maine in a more or less forward con- 
dition. Stej^hen had the task of working tlicm into 
their definite sliajic and conducting the Bills through the 
Ijcgislatiyo Council. This he did with wonderful energy, 
with efficiency and workmanship adequate to the j>urpose, 
if sometimes^ rough according to English notions, and so 
as to leave his own individual mark in many i»laces. The 
Native Marriages Act of 1872 was the result of deep 
consideration on both Maine’s and Stephen’s jmrt. The 
Contract Act had been framed in England by a learned 
commission (apparently not having much special Indian 
information, or not much regarding that which it had), 
and the draft was materially altered in Stephen’s hands 
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l)e{orc, also in 1872, it became law. The Evidence Act 
of the same year was entirely Stepheirs own. It not only 
consolidated the rules of judicial proof, bui endeavoured 
to connect them by legislative authority with a logical 
theory of probability set forth in tlie Act itself. This 
l)art of the Act has Ixjen criticis'd both as to the 
princiido (which, indeed, seems oi>en to much doubt) 
and as to tlie success of the draftsman in applying it. 
At any rate it is characteristic of Stejihen’s anxiety 
never to sliirk a difficulty. To some extent the (\m- 
tract Act may bo charged with similar over-ambition ; 
but its more pnu'tical defects are evidently duo to the 
accei)tan(;c by the original framers of unsatisfactory 
statements which, coming to India with a show of 
authority, naturally escaped minuti'. criticism amid the 
varied business of tlie liOgislative Dcjuirtment. If the 
success of the lato Anglo-Indian Codes lias not liei'ii 
quite so complete as that of tlie Tenal Code, they liavci 
on the whole, done ex^^^‘llent service, and they are at 
least as good as any Eiinqiean codification ])rior to the. 
very recent a<thievemeiits of scumtific lawyers in Italy and 
Cermany. ]5i*sides the sjxicial work of legislation, Stejiheii 
had to attend to the. current administrative business of 
his dejiartment, often heavy enough to occupy the wdiole 
of an ordinary able man’s athmtion, and he took his full 
sliarc in the general deliberations of the Viceroy’s Council. 
ITis last official act was the ]>ublication of a minute 
on the administration of jiistitxj which pednted the. way 
to reforms not yet fully realized, and is still a most valu- 
able manual of information for every one wiio wusIh's to 
understand the judicial system of British India. When 
one considias this amount of jicrformamr., it seems hardly 
(•nxlible tliat it was comjiressed info lialf of a menilx-*r of 
Council’s \isuul Ua-m of <»flice. Stx'phcn, mainly fot- family 
reasons, came home in the sjU'ing of 1872. During tlu^ 
voyage he made a pastime of meditating and writing a 
series of artich'S, which bwik the. hinn of liis bcK)k 
entitled Kiimdlltjy Fmknuty (l87o, 1871) — a 

jirotest against J. S. ^Mill’s nco-utilitariaiiism w'hidi was 
really in the nature of an appeal from tlu; new to the ohl 
utilitarians, if any sueli were left, or ]K*rliaps rather to 
llobln's, )»ut w’as too individual to be sysUuuatic, ami 
made no serious attem]»L at recoiistructimi. Soon aftxT 
his return Ste]>heu became a meinlK'r of the. Atheiia'uni 
(.’lub under the rule emj>owering lint committee to elect a 
certain number of distinguished ])ersous without ballot. 

Indian exjKtrieiice had sup]>lied Stei)lieii with the motive 
ff)r his next, line of activity, which future liistorians cif the 
common law may w’“ll regard as liis most eminent title 
t-o remembrance. The Government of India liad been 
driven by the conditions of the Indian judicial system 
to nrast a considerable j>art <»f the English law wind) 
had been informally imported, (i'iminal law, ja-ocedun*, 
and a good deal of coinnuTcial law, had l>een or w'(*r(i 
being put in a shape; intelligible to civilian inagistnites, 
and fairly within the comprehension of any intelligent 
man who would give- a moderate amount of pains to 
mastering the text of the; new codes, ’Tlie rational sub- 
stance of tlie law had besm ]>reservcd, wdvilc the disorder 
and the excessive ledinicalities were removed. Why 
should not the same proecilure be as practicable and pro- 
fitable in England? It was Bentlmin’s ideal of eoditicatioii, 
to lie put in ]»ra(rticc with the knowledge of actual business 
and legal liabits, the lack of w'hi<‘h had made Benthani s 
plans unw’orkablc. For the next half-dozen years hitz- 
james Stephen was an ardent missionary in this cause. 
The mission failed for the time, as to the specific under- 
takings in which Stephen made his exiierimcnts, but 
it had a large indirect success wliich lias not yet been 
adwimitcly recognized. Stephen published, by way of 
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private exposition, digests in code fonn of the; law of 
evidence and the criminal law\ There were transient 
ho|)cs of an Evidencte Act being brought In^fore Parlia- 
ment, and in 1878 the digest of criminal law’ became a 
ministerial Bill. ’J’his was referred to a very strong 
judicial commission, with tlie addition of Stephen liimself: 
tlie i-ovisod Bill w’as introilucocl in 1879 and 1880. It 
dealt with procedure as wtII as substantive law*, and pro- 
vided for a court of criminal appeal (after several years 
of judicial cxj)ericnce, Stephen changed his mind as to 
the wisdom of this). How’ever, no substantial progrcss was 
made. In 1 883 the jiart relating to procedure was brought 
in seixirately, and went to the Grand (^oiumittcc on 
Law, who found that there was not time to deal with it 
satisfactorily in tlie course of the session. Nothing has 
U^en done w ith either part of the draft code since. Tlie 
historical materials which Stephen liad long been collect- 
ing took permanent shajM; the sanu*. year (1883) in tlie 
IHstoiy of the Vrimhml Lain of Krtf/Iand, whicli, though 
not free from inc<|ualities and traces of Jiaste, must long 
remain the standard w’ork on tlie subject. A pngected 
digest of tlie huv of contract (wliicli would liave been 
iniKdi fuller than the Imliau (?ode) fell through for want 
of tiim;. Thus, none of Stephen’s own ])lunH of l^nglish 
coditication b)ok eiVeet. Nevertheless they bore fruit in- 
directly. Younger men dealt with other chapti'vs of the 
law’ in the systematic form of tlie Anglo-Indian Godes ; 
a digest of tin; law of jiartnership by tin* jncsi'iit wrili*r, 
and one of the law of negotiable instnnncnts by Mr 
Ghalniers, who some time afterwards iilliul the post of 
Legal Mendier of (Vmneil in India, became tin* foundation 
tif the Bills of h’xeliango Act of 1882 ami tin* I’artncrsliij^ 
Act of 189t). l^ord HcrsclicJl j«issi‘d a Sale of Goods Act 
on similar lines, alwv drafted by Mr (lialinevs, in 1893; 
and it is understood that th(‘ law' of insuranci; has been 
codified iii tin* Parliamentary eounsel’s otlici;, and only 
awaith the time when tin; legislature can ])ay aiti*ntion to 
it. A Marine Insurance Bill was in faet prejiarc'd l»y 
M r ( 3iahin*rs, iindi*r Lord UerscheH’s «lir(*<*tions, in 1891, 
and lias S(;vi*ral tinu's bei'ii bivaiglit into the House of 
Lords. Nt»thing really shinds in tin* w’ay f»f a practically 
co]n])lete coih; of maritime and coniinereial law for tho 
Vnited Kingdom but the iliflieulty of tindiiig time in tlie 
Ifouseof Gominons for non-content ious legislation whicli, 
how’cver us(*ful to the; coininoinvealtli, is devoid of j)aitisan 
inU;rest; and whenever tliis is aeliievt'd, the result will in 
substa-nce be largely dm; to Sir .lames StepJien’s efforts. 
Meanwhile, in addition to his (*lli(‘r (*ecii|>a1ions, Sl(*j»hen 
W’as an active im*m])er f>f tin; M(*t;ij)IiysicaI Society (si*o 
KnoW’I.Es), and la; carric'd on an intimali* euvrespomh'nee 
w’ith Lonl Ijytton, tlien Vieeroy of Jndia, during tin* 
critical period of the second Aigliau war. Jn coniu'xioii 
with the Aletujjhysieal So«ir*ly and otlierwisi*, Fitzjaim*s 
Stephen took an actiM; interest in many topii’s of current 
controversy. Tliis led liim to jn’otlme a great numbi*r o1 
occasional articles, of wliich a list may lx; f<»u nd at llie 
end of Sir Leslit* SU«plieu’s Li/n, ’I’hi; mattiTs dealt, with 
covered a wide li(;ld, from mod(*rn history and ]K>litie.s, 
W’ith a predilection for India, to ]>liilosophy, but tin; pre- 
vailing mood, if one nami; must be assigned to it, was. 
UK;ologico-p()liti<*al. All these writings were forcible ex- 
jiositions of serious and thorongldy definite; views, ami 
therefore efl(.*ctivi; at the time and valuable; even to thosi^ 
who least agreed with them. .As to tlie j*hilosophical ]»art 
of them, the grounds of discussion w’cre shifting th(;n, and 
have continu(*d to shift ra[)idly. Much of Stephen’s vigorous 
jxilemic has already incurred the natural fate of becoming 
as obsfdetc as the arguments against which it was 
directed. Pure metaphysical speculation, as an intellectual 
exercise, had little attraction for him; and, though ho, 



was fully capable of impartial historical criticism, he 
seldom applied it outside the history of law. 

In 1877 §tephen was made a Knight Commander of 
the Star of India, and in 1878 he received the honorary 
degree of JD.C'.L. alT Oxford. Early in 1879 he was 
api)ointed a judge of the Quoen^s Bench Division. He 
held that office a little more than eleven years. The 
combination of mature intellectual imtience and critical 
subtlety which marked the great masters of the common 
law was not his, and it cannot be said that he made any 
considerable addition to the substance of legal ideas. His 
mind was framed for legislation rather than for systematic 
interprettition and development. Therefore ho caxi hardly 
1)0 called a great judge, but he was a thoroughly just and 
officiient one ; and if none of his judgments became land- 
marks of the law, very few of them were wrong. Especially 
ill criminal jurisdiction, he was invariably anxious that 
.moral as well as legal justice should be done. He found 
time, in 1885, to produce a book on the trial of Nuncomar, 
for the purpose of rehabilitating Sir Elijah Impey’s memory 
against the attack made on him in Macaulay’s essay on 
Warren Hastings, which for most English readers is the 
first and kst source of information on the Avhole matter. 
Mr G. W. Forrest’s later rosearcli in the archives of the 
Government of India has tended to confirm the judicial 
jirotest, at any rate as regards Macaulay’s grosser charges. 

The one thing of which Stephen was least capable — 
among things ])ossible to a good man and a good citizen 
— was sparing liimself. lie liad one or two warnings 
which a less energetic man would have taken more seri- 
ously. In the sjiring of 1891 liis health broke dowui, the 
chief symptom being sudden lapses of memory of whi<‘h 
he was himsc?lf quite un<;onscious. In obedience to modural 
advice, which he took as soon as his attention was called 
to the matter, lie resigned his judgeshi]) in April, and 
was created a baronet. Ho lived in retii*emcnt till his 
d(‘ath on 1 1th March 1891, liaving filled a not very long 
life with a surprising amount of work, of which a large 
proportion “was of permanent ^ulue. Perhaps the most 
individual part of Stcjdieii’s character was his absolute 
sincerity. He would not allow himself even innocent dis- 
.simulatioii ; and this gave to those who knew him but 
slightly an impression of hardness, Avhicli Avas entirely 
contrary to his real nature. Sir James Stephen married 
Mary iliehenda Cunningham in 1855. On his death liis 
oiliest son, Herbert-, succeeded to the baronetcy. A second 
.son* of brilliant literary promise, James Kenneth 8te])hen 
(1859-1892), died in liis father’s lifetime: his principal 
literary achievements consisted of two small volumes of 
vfjrsc — LajiiiUR Calami and Quo Mu^a Temlis, the former 
of which AA'cnt through five editions in a very short time. 
The third son, Mr H. L. Stephen, Avas appointed in 1901 
judge of the High Court at Calcutta. 

See Leslie Stephen. Life of Sir Janies Fitzjiones Stephen 
(London, with bibliographical appendix, a model biography ; 

same author’s article in tlie J)ieL Nat, Fioff, Sec also Sir C. P. 
liiiiKirr, “Sir James Stephen os a Legislator,” Quart, Jlev,, 
X. 222 . 

(f. Po.) 

Stephen, sir Leslie (1832 ), English 

biographer and literary critic, grandson of James Stephen 
(1758-1832), Master in Chancery, a friend of Wilberforce, 
and' author of a book called Slavery Delineated^ and son 
of Sir James Stephen (1789-1859), Colonial Under- 
Secretary for many years, and author of Ezmye on 
Ecclesiastical Biography^ was born at Kensington Gore 
on 28th November 1832. At his father’s house he saw 
a good deal of the Abolitionists and other members of 
the Clapham Sect, and the Macaulays, James Spedding, 
Sir Henry Taylor, and Nassau Senior were intimate friends 


of his family. After education at Eton, King’s College, 
London, and Trinity Hall, Cambridge, where he graduated 
B.A. 1864, M.A, 1857, Mr Stephen remained for several 
years a fellow and tutor of his college. He has recounted 
the experiences of a resident fellow at that period in a 
delightful chapter in his Life of Fawcett as well as in 
some 1^ formal Sketches from Cambridge : By a Don 
(1866). These sketches were reprinted from the Fall 
Mall Gazette, to the proprietor of w'hich, George Smith, 
he had been introduced by his brother, (Sir) James 
Fitzjames Stephen. It was at Smith’s house at Hamp- 
stead that Stephen met his first wife, Harriet Marion 
(died 1875), daughter of W. M. Thackeray. While still 
a fellow ho had taken holy orders, which he relinquished 
immediately upon the glassing of the Clerical Disabilities 
Act in February 1870. In the meantime he settled in 
London, and wrote largely, not only for the Pall Mall 
Gazette, but also for Fraser, Macmillan, the Fortnightly, 
and other periodicals. He w'as already known as an 
ardent mountaineer, as a contributor to Peaks, Passes, 
and Glaciers (1862), and as one of the earliest presidents 
of the Alpine Club, when in 1871, as a vindication in 
some sort of the mountaineering mania, and as a com- 
memoration of his own first ascents of the Schrcckhorn 
and Rothhorn, he published his fascinating Playground 
of Europe, (republished wdth additions 1894). In the 
same year he was appointed editor of tlie Comhill 
Magazine, the reputation of which he maintained by 
enlisting such men as R. L. Stevenson, Thomas Hardy, 
W. E. Norris, Henry Jarnc.s, and James Payn among his 
contributors. During the eleven years of his editm’ship, 
in addition to three delightful volumes of critical studies, 
reprinted mainly from the Comhill under the title of 
Hours in a Library (1874, 1876, and 1879), and some 
Essays on Freethinking and Plain Speakincf, which in- 
clude the very striking “A Bad Five Minutes in the 
Alps” (reprinted from Fraser and the Fortnightly in 
1873), he made two valuable contributions to philosojihi- 
cal history and theory, The JJistory of English Thought in 
the Eighteenth Century (1876 and 1881) and The Science 
of Ethics (1882); the second of these Avas extensively 
adopted as a text-book on the subject. The first wus 
generally recognized as an important addition to pliilo- 
sopliical literature, and led immediately to Mr Stephens 
election at the Athenaeum ("lub in 1877. In the autumn 
of 1882 he abandoned the direction of the Comhill to 
James Payn, having accepted the more resjionsible duty 
of editor of the Dictionary of National Bioijraphy, for 
the first planning and conception of which he aa^os largely 
responsible. The first volume of the Dictionary W’as pub- 
lished in January 1885, and twenty quai lerly volnnios 
followed under Mr Stephen’s sole cditorshiii. ¥'i\c volumes 
were then published under the joint - editorship of Mr 
Stejihen and of Mr Sidney Lee, w’hom he had apjiointed 
as his assistant in March 1883. Early in 1891, after 
eight and a lialf years’ service, Mr Stephen, whose health 
had been somewhat impaired by tlie labour inseparable 
from the direction of such an undertaking, resigned tlie 
responsibility to his coadjutor. Fortunately for the success 
of the work, re-established health enabled him to remain 
a contributor to the Dictionary. Among his lives arc 
those of Addison, Bolingbroke, Bums, Charlotte Bronte, 
Byron, Carlyle, Marlborough, Coleridge, Defoe, Dickens, 
Dryden, Fielding, George Eliot, Gibbon, Goldsmith, 
Hobbes, Hume, Johnson, Landor, Locke, Macaulay, the 
two Mills, Milton, Pope, Scott, Swift, Adam Smith, 
Thackeray, Warburton, Wordsworth, and Young. Most 
of these are characterize by felicitous phrases, by frequent 
flashes of insight (especially of the sardonic oi^er), and by 
the good fortune which attends a consummate artist in 
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liis special craft. His particular style of treatment is 
more appropriate, perhaps, to tlie self-complacent worthies 
of the 18th century than to quietists such as Law and 
Wordsworth ; but where simce demands that a character 
should be inscribed upon a cherry-stone, Stephen 
seldom if ever failed to rise to the occasion. For the 
“ English Men of Letters ” series he wrote lives of Swift, 
Pope, and Johnson — the last wtII described as “the 
peerless model of short biographies” — and subsequently 
of George Eliot. During his tenure of the editorship 
of the DictUmary he was aj»pointed first Clark Lecturer 
at Cambridge (188.3), and lectured upon his favourite 
jieriod — Berkeley, Mandeville, Warburton, and Hume ; 
a few years later, upon one of several visits to lus inti- 
mate friends and old correspondents, C. E. Norton and 
J. Bussell Lowell, he was granted a Doctor’s degree by 
Harvard University. After Lowell’s death in 1801 Mr 
Stephen was mainly instrumental in having a memorial 
window placed in Westminster Abbey. In 1885 he 
brought out Ills standard Life of Fawcett^ in 1893 his 
Aynostic^B Apology and other Fsmys, and in 1895 the 
Life of his brother, Sir James Fitzjaines Stei>lien, which, 
less essayistic in manner than tlie Life of Fatocetf, con- 
tains his most finished biograj)liical work. In the 
same year, in succession to Lord T(‘nnyson, Mr Stephen 
was elected ])resident of the Lonrlon Library, and was 
shortly afterwards a]ipointed a trustee of the National 
Portrait Gallery. Some of his experience's as an editor 
were eiiiboditjd in St udies of a Jhographery issued in 1898, 
while in 1900 a])pcared an important work wdiich lie hod 
long had iii pre]>aralioTi in continuation of his Fruflish 
Thought in the Eighteenth Century^ entitled The English 
Utilitarians^ being full-length studies of BenthrUn aiul 
the two Mills. As a thinker Leslie Stephen sliow(*d him- 
.self consistently a follower of Hume, Ih'ntham, the Mills, 
and 0. II. Lewes, but he accepted the older utilitarianism 
only as moditi(;d by the application of Darwinian prin- 
ciples, ui>on lines to some tixtont indicated by Mr Herbert 
Spencer (see ICthios). The negative cliaractcr of bis 
teaching, his anti-sacerdotal bias, his coutimial attitude 
of irony, and even the very subtlety of bis thought, have 
co-oi>er'nted to retard tlu^ recognition of liis value as in 
many resijccts the first of living English critics. For 
blowing the fn)th oiF the flagon of extravagant or inlla-tcMl 
oidogy lu? certainly met no e(|Ual in his generation. 
N’^oluminous as his w’ork is, it is never dull. While making 
self-deprecation a tifui art, and ]»eri)etually laughing in 
his sleeve at the litorary bias and tlu; literary foible, ha 
fulfdled with e.vcei)tional conseicnce the literary duty of 
never writing below his best Besides being a member 
of the Metaphysical Hociety, ho was for some years 
president of the Ethical Society (many of his aildresses 
to wdiich w'ere published as Social Rights and Duties in 
1896). In addition to Ids separate >voiks, he superin- 
fAnrloH n. hircTft number of editions, ninong them Cliffords 


tended a large number of editions, ninong 
Essays (1879), Fielding (1882), Riehanlson (1883), Psyn s 
Jiackwater of Life (1899), and L B. (beoiis Letters 
(1901) In 1896 he wrote a memoir of Ins Irieml 
James Dykes Campbell for the second edition of (?am]>- 
liell’s Coleridge, and in 1897 ho contributed preface to 
the English translation of TU Early Life of h orJ^efurth, 
bv M Legouis. His name was included in the Corona- 
tion honours list of June 1902, when lie was made 
K.C.B. 

Stepniak, Seririus (185-2-1895), whose real 
mme was Skroius MtcitAKLOviTCH KBA-roniNSKi, was 
one of the most widely known among the Russian oxdcs 
who aroused the sympathy of England for the advocate, 
of Russian freedom. He was born in South Russia, of 


parents who belonged to a noble family. Ho received a 
liberal education, and, when he loft school, became an 
officer in the artillery ; but his symjuitliy with the peasants, 
among whom he had lived during liis Ixyyhood in thes 
country, devcloiied in him at first deimxjratic and, later, 
revolutionary opinions. Together with a few other men 
of birth and education, he began secretly to sow the senti- 
ments of dcuKJcracy among the jieasants. Ilia t('aching 
did not long remain a secret, and in 1874 he was arrested. 
He succeeded in making Ids escape — jiossibly he v as per- 
mitted to escape on account of his youlli — and immediately 
began a more vigorous campaign against autocracy. It 
Avas not only on logical grounds that lie strove to bring 
alK)ut reform. His symi>atheiic nature an as even more 
influenced by indignation against tln^ iirulal methods 
adopted toAvards ]>risoners, especially ]h)litical prisoners, 
and by the stern measures Avhich the G<A’(*rnment of the 
Tsar felt compelb^d to adopt in order to rejircss the revolu- 
tionary moAannent. His indignation, in fjict, carried him 
into accord for a time, Aviih those' who advocated \Nhat was 
called lh(‘. Terrorist jxJicy. This, of ennrso, N\as the i)r)licy 
which aimed at attaining by viohmee and assassination 
ends for whiiii it seemed luqieless to work iqion jicaceful 
lines. In consefjuoma'. he ex])osed himself danger by 
remaining in Jlnssia, and in 1880 In* an as obliged to leave 
the country. He settled for a sliort lime in Swilzerlaml, 
then a faAanirite resort of revolntioimry h'Ufhas, and after 
a few years came to London. He was aln‘ady known in 
England by liis bfK>k, Unclergrmiud Russia, which had 
betm ])ublisli(;d in London in 1882. It gave a vivid and 
striking picture of the agitation which was going on under 
the surface of Bnssian lif(‘, and it had a great siiecf'ss. 
He foJloNved it nj> Avith a number of otlier works on the 
conditifni of the llnssian }K;asantry, (»n Nihilism, and on 
the condilions (>f life in his country ANliieh ln‘ was so 
anxious to sec altered. His mind gradnall.v turned from 
belief in tin' iflieaey of violent nu‘asun‘s to the aee(‘pti\iico 
of constitutional motlKKls ; and in bis lustb<M»k, Aiug Sfoi'k 
and King Log, be s]>oke Avith ap|>r()val of llie C‘iVorts of 
politician o i the Liberal si(l<‘ to (‘llbet, by argument and 
|K*iceful agitation, a change in the attitude, of the Bussian 
Government towards various reforms. Stepniak e<»nstantly 
Avn>te and lectured, both in Great Britain and the TTnited 
States, in siipi)ort of Ids views, and Ids energy, add(‘d to 
the interest (d his jicrsonality, won him many Iriends. 
He Avas t^hiefly identitied with tin* Socialists in England 
and tlie Social ] )eiiif)eratic parties (»n tlie C^aitinent : hut 
he Avas n*garded by im*ii of all opinimis as an agitator 
Avhose motives bad always b(*en pure and disinteresteib 
St<‘pidak was killed by a railway engim* at a h*M‘] cross- 
ing iit Bedforit J^irk, (-hisNNiek, when* hv resided, on 23rd 
December 189J. Beff>rc Ids eivrnation at \V(»king on 28tb 
Decemlxjr, funeral speeelies w’eri* made at. \\ at(*rloo Station 
by Avell knowm im*.n of different nationalities who Avere in 
sympathy Avitli Ids aims, including Mr Wiliam Morris, 
Prince Krojiotkiii, and Air John Burns. (n. n. i'.) 


Steppes, Gkneral-Goveiinoksutp of, a jiortimi 
of llu.ssiau Central Asia which includes both what nnjis 


formerly known as the Kirghiz Stejijie and the region 
around Omsk Nvliich was formerly part of Western 
Siberia. It consists of four proviiic.(*s -- - Akmobnsk, 
Somi]ialiitin.sk, I’urgai, and Uralsk — and is bounded by 
ih*' provinces of Samara and Astrakhan ami the Caspian 
Sea on the W. ; the Transcaspian territory. Lake ArM, 
and Syr-dariinsk (Russian Turkestan) on the S. ; Scmiryc- 
chensk, Lake P>alkhash, the Chiiiewj province of Chiigu- 
chak and T(»msk on the SE. and E. ; ami Tobolsk and 
Ufa on the N. The Tarbagatai mountains rise* along 
the Chinese frontier, and send their spurs into Bussian 



territory; the parallel chains of the southern Urals cover 
jiortions oi the province cf Uralsk; and the Mugojar 
ilills separate the 8te])})e rivers from the tributaries of 
the Caspian Sea. Tlie remainder of the territory consists 
of plains rising nowhere more than a few hundred feet 
above sea-level, and sinking below it as they approach the 
Caspian. The territory is watered by the Emba and 
the upix?r courses of the Ural, the Ishiin, the Tobol, and 
the Irtysh, also by a number of Steppe rivers — Irghiz, 
Turgai, Sary-su, Nura, ikc., which are lost in the Stepi)es 
or in lakes which frequently dry up. The soil is very 
fertile in the nortli, in the Ob-Irtysh basin, but becomes 
Jess and less so towards the south, where sandy deserts 
make tlieir appearance. The climate is very hot in 
summer and cold in winter, and extremely dry, the 
average tcini)erature at Omsk for the year being 32*5“ 
Fahr., for January -2“, for July G7“; at Semipalatinsk 
(altitude 228 feet) the averages are ; for the year 37“, for 
January 0“, for July 72“ ; at Uralsk (altitude 367 feet) 
for the year 39*, for January 8“, for July 67“, Yearly 
rainfall 10*6 inches. Farther east the yearly rainfall is 
civen still smaller, being only 8*8 inches at Akinolinsk and 
6*9 inches at Irghiz. The following table shows the area 
and ixqiulation of the several provinces : — 


Piovhiccs. 

Area, 

Square Miles. 

Po])Ulatioii, 

1897. 

Ilensity. 

Akinolinsk . 

229,009 

078,957 

3 

Scii)i]ui.latinsk 

184,031 

085,197 

4 

I'urgai .... 

170,219 

4.53,123 

3 

Fralsk .... 

139,108 

044,001 

4 

Lako And 

20, 1 00 

... 

CJciifral-( foveniorship of 




the Stej»[>ea 

750,793 

2,101,278 

3 


TJie cajutal of the territory is at Omsk (37,470 in- 
habitants). The other towns are Uralsk (36,597 inhabi- 
tants), Akinolinsk (9557), Seniijialatin.sk (26,353), and 
Irghiz (1536). For further pirticulars sec under the 
sejKirate pr()vinco.s. (i», a. k.) 

Sterlingfi a city of Whiteside county, Illinois, 
U.S.A. It is on the river Hock, at tlu> intersection of 
branches of the Chicago and North-Western and the 
t.3iic^igc), Burlington, and Quincy railways, in tlie north- 
western jiart of llio state, at an altitude of 648 feet. 
It lias varied inanufactnies, among which perliai>.s agri- 
cultural impleni(*nts are tlie most imjiortant. 1 ’ojailation 
(1890), 5824; (1900), 6309, of whom 815 were foreign- 
born. 

Steriitomak, a district town of Iliissia, in the 
government and 82 miles south of tho toAvn of Ufa, 
on the left bank of tho river Byelaya, and on the highway 
to Orenburg. It dates only from 1766, but in 1897 its 
population was 15,538 (partly Tatixra), and it is rapidly 
growing. Tlic surrounding country is very fertile, and it 
is a centre for trade in cattle, horses, hides, and furs im- 
jiorted from the Kirghiz Steppes. It is also an entrepot 
for salt raised at lletsk. 

8t0rnb6rS', a manufacturing town in the north 
of Moravia, Austria, 48 miles north-cast of Briinn, one of 
the. principal centres of tho Moravian textile industry. 
Population (1890), 15,395; (1900), 15,195, almost ex- 
clusively German and Catholic. In addition to tho staple 
textile industry, there is now a tobacco and a tile factory. 

Stott i 111 a seaport town of Prussia, capital of tho 
province of Pomerania, on tho left bank of tho Oder, a 
few miles above its entrance into the Stettiner Haff. It is 
the chief jxirt of Prussia, one of the principal shipbuilding 


centres in Germany, and a place of very considerabb 
industry. It is, further, the headquarters of the 2nd 
German Army Corps, but no longer a fortress, the fortili- 
cations having been demolished in 1873. The foremost 
place in its chief industry, sliipbuilding, is taken by the 
Vulcan yard, which makes warships for the German and 
other navies; also locomotives, stationary engines, and 
boilers. The business was started in 1851, and now 
employs nearly 6500 men, tho works extending over 68 
acres and the covered workshops over 646,000 square feet. 
In 1897 a floating dock was fitted up capable of holding 
vessels of 12,000 tons. Next in importance to shipbuild- 
ing comes tho making of ready-made clothing, giving 
employment to about 6500 men and the same number of 
women and girls. Then follow the manufacture of cement, 
sewing-machines and cycles, supr, fireproof bricks, flour, 
chemicals, candles and soap, spirits and beer, and oil-cake 
— all on a large scale ; and to these have been added 
iron-smelting w^orks. Most of these mills and factories 
are situated in the suburbs — Grabow, Bredow, Poinerens- 
dorf, &c. The sea-borne commerce of Stettin is scarcely 
of less importance than her industry. On an average 
the i>ort is cleared by some 4500 vessels of 1,400,00^0 
tons annually (4530 vessels of 1,465,116 tons in 1900). 
A further impulse to tho trade was given by the 
opening in 1898 of a free harbour to tlie cast of tlie 
Lastadie suburb on the cast bank of tho Oder, wliich 
embraces a total area of 1 50 acres and a quayage length 
of 14,270 feet, Tho construction of this new harbour, of 
which only one basin (37^ acres) finished in 1900, 
with the necessary accompaniment of cranes, dock sheds, 
storehouses, tl’c., and the deepening of the river Oder 
from Htettin to the Haft* to 24 feet (see further under 
8winkm6nd>:), had up to 1899 cost £1,530,000. With 
the view of still further increasing the commercial 
importance of Stettin, it is jirojiosed to construct a shi[> 
canal giving the town direct communication w’ith Bci'liii. 
The mercantile fleet of this j>ort numbered 128 vessels of 
58,275 tons in 1900. Modern public buildings include 
the Homan Catholic church (1890), the Luther church 
(1893), and the 8t Gertrude church (1896); also a line 
monumental fountain (1898) in front of the town hall. 
The church of 8t James's W'as restored in 1897. The 
town also possesses a technical school (1898) for arc.hitects 
and builders, and an equestrian statue of the j!lmj)eror 
William 1. Pojnilation (1890), 116,228 ; (1895), 1 40,724 ; 
(1900), 210,680. 

8tOUbonvillO| a city of Ohio, I^.S.A., ca}>ital 
of Jefferson county. It is situated in 40“ 25' N., ami 
88“ 41' W., on the river Ohio, in tho eastern jiart of 
the state, at can Jiltitudo of 662 feet. It is regularly laid 
out on a bench iii tlie bottom lands of the river, alxive tluj 
reach of floods. It has a water- sui>j)ly jninijied from the 
river, is well sewered, and is paved wdth brick. It ha» 
three railways — the Peiiiisylvaiiia ; the Pittsburg, Cin- 
cinnati, Chicago, and St Louis ; and the Wheeling and 
Lake Erie. Steubenville is in a region of coal and 
natural gas, and has extensive manufactures of iron and 
glass. It contains furnaces, rolling-mills, nail factories, 
foundries, &c. Population (1890), 13,394 ; (1900), 
14,349, of whom 1815 were foreign-bom and 736 negroes. 

8teven8y Alfred (1828 ), Belgian jjairiter,. 

was born in Brussels, 11th May 1828. His father, an old 
officer in tho service of W^illiam I., king of the Netherlands, 
was passionately fond of j)ictures, and readily allowed hia 
son to draw in the studio of Frangois Navez, director of the 
Brussels Academy. In 1844 Stevens went to Paris and' 
worked under tho instruction of Camille Hoqueplan, a friend 
of his father’s ; he also attended the classes at tlie iEcole; 
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des Beaux Arts, where Ingres was then professor. In 1849 
he jiainted at Brussels his first ])icture, “ A Soldiisr in 
Trouble,” and in tlic same year went back to Paris, where 
he definitely settled, and exhibited in the Salons. He 
then j>ainied “ Ash-Wednesday Morning,” “ Jiurghers and 
Country People finding at Daybreak the Body of a Mur- 
dered Gentleman,” “An Artist in Despair,” and “The 
Love of Gold.” In 1855 he exhibited at the Antwer]) 
Salon a little picture called “At Home,” which showed 
the l)aintc]'^s bent towards dc]»icting ladies of fashiem. 
At the Great Exhibition in Paris, 1855, his contributitnis 
were remarkable, but in 1857 he returrjed to graceful 
female subjects, and his ]»ath thenceforth was clear bt'forc 
him. At the Groat Exhibition of 1867 he was seem in a 
brilliant variety of works in the manner lie had ma<le his 
own, sending eight(‘eii exquisite paintings ; among them 
w’ore the “ Lady in Pink ” (in the Brussels Gallery), 
“Consolation,” “Every Good Fortune,” “Miss Fauvetti^,” 

“ Ophelia,” and “ India in Paris.” At the Paris Inter- 
national Exhibitions of 1878 and 1889, and at tlie His- 
torical Exliibitiou of Ihdgian Art, Brussels, 1880, he 
exhibited “The Four Seasons” (in the Palace at Brus- 
sels), “ Tlio Parisian Sphinx,” “ The Japanese Mask.” “ The 
Ja]>anese Kobe,” and “ The Lady Bird ” (Brussels Gallery, 
see Plate). “ Alfred 8tc‘vens is one of the race of great 
painters,” wrote Cainilh* Lemonnicr, “and like tlnau he 
takes immense ])ains with the execution of his A\T)rk.” 
The exam])le of his finished technique xvas salubiry, uot 
merely to his brethren in Belgium, but to many foreign 
]>ainters w'ho rec^eived (*ncouragenicnt from th(i stinly of 
In's method. The brother of Alfred 8t(jvens, JosejJi 
»St, evens, was a great juiinter of dogs and dog life. 

StM* J. HI .Iauiun. FAo/aoa/.— CAMiLiiK Lkwonnieu. 

/lisfoirc Jiraiu) Arts cn }icl(fiqm 

Stevenson, Adiai Ewingf (1835 

Yic(* Pn‘sident of the ITnited States, 1 893-97, 'Was bv*rn in 
Kentucky in 1835. At the ago of sov’eiiteen he removed 
to JUf)oniington, 111. After a college education he was 
admitted to the bar in 1857. A Domoernt in ]>oliti(‘s, 
he was elected to Congress in 1875, and again in 1879. 
Tu l*resident (deviJand’s first adiriinistration he was first 
assistant 2 )ostmast('r'gt'neral, and lie r('inove<l so many | 
])<)stinasters for i)arty reasons that “A<llai’s Axe” became, j 
a subject of journaiistie jest. He led the Illinois deh‘- 
gation in the Democratic C^mvention of 1 892, and after 
the nomination of Ch-veland for the Presidency, Mr 
SU'venson, as rejireseiitative of the AVestern and bimetallist 
■wing of the ])arty, was named for the second ]»lace. AUit 
serving his term as A'^ice-President, President !Mclviiiley 
api>ointed him a iiunnber of Iho c<iinmission to pro- 
mote* the cause of international bimetallism. In 1900 
tlu^ DeinocTatic Kiitioiial Conveiltioii noiiiinatcd him for 
A’ice- President with Mr Bryan, but the ticket nu*t with 
an overwhelming defeat. 

Stevenson, Robert Lewis Balfour 

(1S50'~1894), British poet, essayist, and novelist, xvas 
the only child of Thomas Stevenson, civil (‘iigineer, and 
his wife, Margaret Js^ibella Balfour. He was born at 
8 Howard Place, Ediiilmrgh, on the 13lh of XoveinW 
1850. Ho suffered from infancy from great fragility 
of health, and nearly died in 1858 of pistric fevt»r, 
which left much constitutional weakness liehiiid it. From 
the at'o of six he showed a dLsjiosition to write. He 
went to school, mainly iu Edinburgh, from 1858 to 1867, 
but his ill-health iirevented his learning much, and liis 
teachers, as his mother afterwards said, “liked ttilking to 
him better than teaching him.” He often accompauied 
his father on his ufticial visits to the lightliouses of the 
Scottish coast, and on longer journeys, thus early accustom- 


ing himself to travel. As his health improved, it was 
hoped that he Avould l )0 able to ado 2 »t the family jjrofessiou 
of civil engineering, and in 1868 he xvent to Aiistrnther 
and then to AVick as a jm])!! engineer. In 1871 he had 
so far advanced as to receive the silver medal of tin; Julin- 
burgh Society of Arts for a ])a2)er suggesting iinjjroveinents 
iu lighthouse ap[»aratns. But Jong before this he had 
start(‘d as an author. Ilis earliest publication, the anony- 
mous 2 )anq)hlet of The PaitlanA had appeared in 

J8G6, and The Charity j/iayun', a trifle in which his future 
manner is hap])ily disjdayed, iu 1 868. From about the ago 
of eightetm he dro])ped Ids ba]>tisnial names of Lewis Bal- 
four and called himself Koberl I/uiis, but was im^stly known 
to his relatives and intimate frieiuls us “ L<»uis.’' Although 
he greatly enjoy(*d the ontdooi* business of the (mgiiieer s 
life, it strained his jdiysieal endurance too iniieh, and in 
1871 was reluctantly excha.ngi‘d for study at the Edinburgh 
bar, to which he was called in 1875. In 1873 he first mot 
Mr Sidney Colvin, who was tt) ]>rove the eh»si‘st of Jus friends, 
and at last the loyal and adndrable editor of Ids works and 
Ids correspondence ; and to this time an* attributed several 
of the most valuable frienflshij)s of Stevenson’s life. 

He was now labouring, v\ith extreme assiduity, to 
groui.d Idmself in the forms and habits of literary style. 
In 1875 a 2 >]>eared, anonymously, his Jpyxn/ to the (Uenjy 
of the Church of Scotland^ and in tliat year lu* inaxle the 
first of many visits to the forest of Fontaiiu'blean. Mean- 
while at Mentone in the winter of 1 873-71 hi; had grown in 
mind under thti sJiadow of extreme pliysical weakness, and 
in th(5 following spring began to ccnitribute essays of Idgh 
originality to one or two }»eriodieals, ()f whieli the Conihi/l, 
then edited by Sir Leslie Stephen, was at first the insist im- 
portant. In 1875 Stevenson passed for tlie bar, as lias been 
i said; hnt hi' made no attimipt to jiraetise, and the next 
y(*»rs were s])e.nt in wancleriiig.s in I'miiee, Germany, and 
Scotland. Kecc-rds of these journeys, and of the innocent 
atlvc'nturos vvliieh thi*y enconragt‘tl, wire given to the world 
as An Inland Yoyaye in 1878, and as Traveh'kvith a J donkey 
in 1879. "^hring tht‘se four years Stevt'iison’s liealth, 
which was always bettered by life out of doors, gave him 
little trouble. It was now rcicognized that he was to be 
an author, and ho contributed many essays, tales, and 
fantasies to various journals and magazim's. At Frmtaine- 
]»leau in ]S76 Stt^venson liad met Mrs OslKUirne, the, lady 
who afterwards beeanl(^ his wih*; she returned to her homo 
iii C^alifurnia in 1878, and in August of tia* folloAving year, 
alarmed at news of her health, St(‘venson linrriedly crossed 
the Atlantic.. He travell(*d, from lack ol means, as a 
steerage juissenger and Iheii iis an emigrant, and in 
December, after hardshij»s wliich serii^ndy allee-ted his 
health, he arrived in S;»n Fiuneisc<i. In Msy 1880 he 
n.arried, and moved to thi.* desiJate mining -cam]) which 
he. has ile.scri)>ed in Thr Silnrado Synatters. As Mr Colvin 
has well said, these monlhs in the west of America were 
s[»ent “under a heav} combined strain of personal anxiety 
and literary effort.” Some of his mo.st ])oigiiant ami most 
cnclianting letters were written during thi.s romantic ])erio<l 
of his life. Jn the autumn of 1 880 ho returned to Seot- 
hiTid, with his wife and .stej»smi, who were reeeiv'ed at om‘e 
into tho Eillnburgli household of liis parents. But the 
condition of liis liealtli continued to lie very alarming, 
and they went almost immediately to Davos, where 
lie remained until the spring of 1881. In tliis ye,ar was 
publisiied Vinflnihiia Pneri^yiie, the earli(*,st collection of 
Steve!i.sojr.s essay.s. He s};ent the summer months in 
Scotland, writing articles, poem.s, and above all his first 
romance, The Sea-Cook, afterwards kno\yi as Treasure 
hhmd ; but lie was driven l^ack to Davo.s in OcIoIht. Ji) 
L^82 u 2 >j>eared Familiar Studifs of Men and Hooks and 
iTfw Arabian, Ki'ihls. liis two winters at Davos had 
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(lone him some good, but his summers in Scotland invari- 
ably undid the benefit. He therefore detenuined to reside 
wholly in the south of Europe, and in the autumn of 1882 
he settled near Marseilles. This did not suit him, but 
from March 1883 to July 1884 ho was at homo at a 
charming house called La Solitude, alK)ve Hyeres; this 
was in many ways to be the happiest station in the 
painful and hurrying pilgrimage of Stevenson’s life. Tlit 
Sllverndo SqvAitiera was published in 1 883, and also the more 
important Treamre Island^ which made Stevenson for the 
first time a jiopular writer. He ]>laiined a vast amount 
of work, but his schemes were all frustrated in January 
1884 by the most serious illness from which he had yet 
sufiered. He was just pulled through, but the attaca 
was followed by long i)rostiu- 
tiou and incapacity for work, 
and by continued relapses. 

In July he was brought back 
to England, and from this 
time until August 1887 
Stevenson’s home was at 
Bournemouth. Tn 1885 he 
published, after long indeci- 
sion, his volume of ])ocms, 

A Child^B Garden^ an inferior 
story, The Body S'nAitcher^ 
and that admirable romance, 

Prince Oito^ in which the 
peculiar quality of Steven- 
son’s style was displayed at 
its highest. Early in 1880 
he struck the ])iibJic taste 
with j)reciBion in his wild 
symbolic tale of 2'he Strange 
Caac of Dr Jekyll and Mr 
Jfyde, In the summer of 
the same year he ]»ublished 
Kidnappedy which had been 
written at Jlournemoutli. 

This, however, was a ])eriod 
of great physical jirostration, 
so that 1886 and 1887 were, 
perforce, among the least 
jiroductive years of )Stovtjn- 
soti’s life. In the early 
months of 1887 Stevenson 
was particularly ill, and he was furtlier j)rostrated by btung 
summoned in May to the death! )ed of his father, Avho hacl 
just rutui-ned to Edinburgh from tlie south. He printed 
privately as a pamphlet, in Juno 1887, a brief and touching 
sketch of his father. In July he published his volume of 
lyrical poen\s called Underwoods, The ties which bound 
him to England were now severed, and his health was 
broken to suclr a discouraging degree that ho deterrained 
to remove to another homisphero. Accordingly, liaving 
disposed of Skerryyote, his house at Bournemouth, he 
sailed from London, with hij wife, mother, and stepson, 
for New York on, the 21st of August 1887. He never 
set foot in Eorope again. His memoir of lus friend 
Professor Flc^mittg Jenkiu w^as jmblished soon after his 
departure. After resting at Newport, ho w\mt for the 
winter to be ur»der the care of a ])hy8ieian at Saranac 
Lake in the Adirondacks for the winter. Here lie was 
very quiet, and steadily active with his pen, writing 
both the greater part of The Master of Ballantrae and 
many of Ids finest later essays. He had undertaken, for 
a regular payment greatly in excess of anything which 
he had hitherto received, to contribute a monthly essay 
to Scribner^s Magannty and these essays, twelve in 
number, were published continuously throughout the 


year 1888. Early in that year was begun The Wn 
BoXy a farcical romance in which Mr Lloyd Oaboui 
participated ; Stevenson also began a romance ab( 
the Indian Mutiny, which he abandoned. His attiti 
about this time to life and cxjierionce is reflected in Pul 
et Umhray one of the noblest of all his essays. In Ap 
1888 he was at the coast of New Jersey for some wee] 
and in June started for San Francisco, where he had order 
a schooner, the Cascoy to bo ready to receive him, ( 
the 28th of the month ho started, as Mr Colvin has sai 
“ on what was only intended to 1^ a pleasure excursii 
. . • but turned into a voluntary exile prolonged until t] 
hour of his death ” : he never again left the waters of tl 
Pacific. The Casco proceeded first to the Marquess 

and south and east to Tahil 
passing before Christmi 
northwards to Honoluli 
where Stevenson spent si 
months, and finished 77 
Master of Ballantrae an 
The Wrong Box, It wa 
during this time that he pai 
his famous visit to the lepe 
settlement at Molokai. I: 

1889, ‘‘on a certain brigh 
June day,” the Stevenson 
sailed for the Gilbert Islands 
and after six months’ cruis 
ing found themselves ai 
Samoa, wliere he landed foi 
the first time about Christmai 
Day 1889. On this occasion, 
however, though strongly 
drawn to the beautiful is- 
land, he stayed not longer 
than six weeks, and jtroceeded 
to Sydney, where, early in 

1890, he published, in a blaze 
of righteous anger, his Letter 
to Dr Hyde in vindication of 
the memory of Father Damien 
and his work among the lei>ers 
of the Pacific. At Sydney ho 
was very ill again : it was now 
obvious that liis only chance 
of health lay within the 

tropics. For nearly the whole of tlie year 1890 the 
Stevensons were CTuising through unfamiliar archijK'lagos 
on board a little trading steamer, the Janet KicolL Mean- 
while his volume of Badlads was ])ublished in London. 

The last four years of his unquiet life were spent at 
Samoa, in circumstances, of such health and vigour as 
he had never i>reviously xsnjoyed, and in surroundings 
singularly picturesque. It was in November 1890 that 
he made his abode at Vailima, 'where he took a small 
barrack of a wooden box 600 feet above the sea, and 
Ijegan to Imild himself a largci house close by. His char- 
acter develojHjd unanticipated strength on the ]>ractical 
side ; ho Ixjcame a vigorous employer of labour, an active 
jdanter, above all a j>()werful and l)enignant island chieftain. 
He gathered by degrees around him “a kind of feudal 
clan of servants and retainers,” and he plunged, with more 
generous ardour than coolness of judgment, into the 
troubled |K>litics of the country. He took uj) the cause 
of the deposed king Mataafa with extreme ardour, and he 
wrote a book, A Footnote to History (1892), in the en- 
dejivour to win over British sympathy to his native friends, 
Tn the autumn of this year he received a visit at Vailima 
from the Countess of Jersey, in company with whom, 
and some others, he wrote the burlesque extravagance 
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in prose and verse, called A?i Ohjixt of Pity^ privately 
printed in 1893 at Sydney. Whenever the cultivation of 
his estate and the vigorous chain pion.shi]» of his Samoan 
retainers gave liim the leisure, Stevenson was during these 
years almost wholly occujued in writing romances of Scot- 
tish life, llie Wrecker^ an adventurous tale of American 
life, which mainly belonged to an earlim* time, was finally 
published in 1892; and towards the (rlosti of that very 
eventful and busy year he began The Jmtive 67c;*/*, after- 
wards Weir of Jlermiston, A portion of the old record of 
emigrant experiences in 1879, long su]»pressed for private 
reasons, also ai)])cared in book form in 1892. In 1893 
Stevenson published the im])ortant Scottish romanc*e of 
Catriona and the four tales illustrative of Pacific Ocean 
character, Island Nights^ EntertainmerUs, But in 1 893 the 
uniform good fortune which had attended the Stevensons 
since their settlement in Samoa began to be disturbed. The 
whole family at Vailima becjanui ill, and the final subjugation 
of his protege Mataafa, and the destruction of Ids ]>arty 
in Samoan })olitics, deejily distressed and discouriiged 1 
Stevenson. Jn the autumn of that year he went for a ' 
change of scene to the Sandwich Islands, but was taken 
ill there, and wus only too glad to return to Sannm. In 
1891 he was greatly cheered by the iilan, suggested by 
friends in England and carried out by them with the 
great(‘st energy, of the noble collection of his works in 
twenty -eight volumes, since known as the Edinburgh 
edition. In September 1894- was jmblished The Ehh Tnli\ 
the latest of his books wliich lie .«aw through the pie.ss. Of 
Stevenson’s daily avocations, and of the temper t)f his 
mind througJi Ihese years of romajif ic exile, a clear idea 
maybe obtained by the i)osthumous Vailhna Letters, edit(*d 
by Mr (.\)lvin in isOf). Through 1891 he wius engaged 
in composing tw’o romances, neither of an Inch he lived to 
com])lete. He was dictating Weir of llermiston, apparently 
in his usual health, on the day he died. This wtuh llie 
3rd of December 1894 ; he anhs gaily talking on the V(;r- 
andah of his house at Vailima, when ho had a stroke of 
ajioplexy, froiri wiiich ho never recuvtjred consciousness, 
and passed away ]iaiiilessly in tlui course of the evening. 
His body Avas carrie<l next day by sixty sturdy Saim>aiis, 
A\ho acknowdedged Stevenson as tJieir cliitd, to the summit 
of the ])recipitous peak of Vaoa, Avheve lie had Avishc'd to 
be buried, and where they left hiiu to rest for eA'er with 
the Pacifie Ocean at his feet. 

The charm of the personal diameter of StcA-enson and the, 
romantic vicissitudes of his life are so ^iredoiuinaiit in the 
minds of all who knew him, or livi'd Avithiu earshot of his 
legend, that they make the ultimate position Avhich lit^ aviU 
taki' in tlio history of Englisli literature somoAvliat diflicult 
to decide. That lie was the most attractive figure of a 
man of letters in his generation is admitted; and the 
acknowdedg(;d fascination of his character Avas tl(Hij>ened, 
and was extended over an extremely Avide circle of 
readers, by the publication in 1899 of bis Jjettt'vs, which 
haA^e sulMlued even those Avho w^cre rebellious to tlie enter- 
tainment of his liooks. It is thcrdorc Iroin the }»oint of 
view' of its “ charm ” that the genius of Stevenson must be 
apiiroacihcd, and in this respect there was between himself 
and his books, his nianiiers and his style, his practice anci 



unity of the man in his work makes it dithcult, for one 
•who knew him, to he sure that one gauges the 

purely literary sigjiificance of the latter. Ihcre are s<imo 
living who still hear in every iiage of Stevenson ^e voice 
of the man himself, and see in every turn of his la^uage 
his flashing smile. So far, however, as it is po.ssible to 
SLngagc L’s self from this captivation, it may be said 


that the mingling of ilistinct and original vision w’ilh a 
singularly conscientious hinulling of the English language, 
in the sincere and Avholesome sclf-conscionsiic‘ss of the 
strenuous artist, .si'cms to be the central feature; of Stc'ven- 
son us a WTiter by ]>rofessioii. He Avas ahva.As assiduously 
graceful, always desiring to ])resent his idea, his image, 
his rliajisody, in as persuasive a light as possible, and, 
jiarticnlarly, with as much liannoiiy as possible, lie 
had mastered his manner and, as one may sny, learned liis 
trade, in the (;xereise of criticism and the reHecti\e jiarts 
of literature, before lie surrendered himself to that jioANcrful 
creative impulse Avhieh liad long been tempting him, so 
that Avlieii, in matun; life, he essuy(*d the jiortraitnre of 
inventtMl character, lie came to it unhanii>eri'd by any 
imjierfection of language. This distinguished iiuuster>" of 
style, and love of it fuj* its own .sake within the bounds of 
good sense and literary decorum, gave him a jire'cminence 
among the story- ti‘llers of Ids time. No doubt it is still 
by his romances that Stevenson keeiis tlie wider circle of 
his readers. But many hold that his lettiTs and essays are 
liner contributions to ])m*e literature, and that (ui these 
exquisite mixtures of Avisdom, pathos, meh»dy, and humour 
his fame is likely to be ultimately based. In verse lie had 
a toiicli far less sure than in ])rose. Here Ave liiid less 
evidence of sedulous wovlvmaushi)», yet not unfrequently 
a piercing sweetness, a dt‘pth of eimdion, a sincere and 
spontaneous loveableness, Avliich are irresistibly touching 
and ituspiring. 

The iiersonal aj>p(;arance of StCAcnson has often beiui 
descrilied : he was tall, extn;mely thin, dark-haired, 
rt*stless, ooini»elling attention with the lustre of his 
Avonderfnl brown eyes. Jn the existing portraits of him 
those w'ho never saw him are apt to discover a strangeness 
Avhioh seems to them siiiist(*r or even atfecled. This is a 
conseijU(*nce of the false stability of jiortraitiire, since in 
life the iiucedsing movement of light in the eyes, the 
mobility of the mouth, and the synijiatliy^ and sw'c(*tness 
Avhich radiat(;d from all the IVatures, precluded the faintest 
notion of vent of sincerity. Whatever may be the ulti- 
mate onler of rejmtatioii among his various books, or 
Avhatever jiosterity may ultimately see lit to ordain as 
regards the poj Hilarity of any' of them, it is dithcult to 
iM'liove that the time will eser conit; in which Stiwenson 
AVI 1 1 not be remembered as the most btdoA'ed <»t the. NA'riters 
of that age Avhich lie did so miicli to clieer and stimulato 
by his example. O'- 

Stevens Point, a city of AA’iscimsin, U.S.A., 
capital of Portage county, 'll is situat(‘d in 44 31 N., 
and 89" 33' W., on tlie’ri\'‘r Wisfwusin, and on the Wis- 
consin C\intral and tlie (been Bay ami ANcstern rail- 
Avays, in the central ]»art of llu- stale, at an altitude of 
1089 feet. Situated on lh(» binder of tin; jiine timber 
region, it has largi; lumber interests, Avhicli are aided 
b^ aiiqde water-jmwer in the river. It luis many saw 
and shingle mills, raihvay repair shop, and Hour mills. 
Po]»ulation (l880), 4 119; (1890), 7896; (1900), 9 j 24, 
of Avlioiu 2205 Avert; foreigii-liorn. 

Stevenston, a toAvn of Ayrshire, »Scotland, about 
a mile from the coast, 29 miles south-west of Glasgow by 
rail. Then; are coal mines, four iron-AVorks— one is among 
the largt*st in Scotland — ami in the sandliilJs ahaig 
tilt cojist large t'xplosives Avorks. I’opulation (1891), 
4263; (1901), 6797. 

Stewart, Balfour (1828-1887), Scottish Jihysi- 
cist, Avas born in Ktlinburgli on the 1st of Novembt^ 1828, 
ami w*as educated at the university of that city. Tlie son 
of a ti;a merchant, he was intendetl ftir a im*rt;antile career, 
and for some time was actually engaged in business ]n^ 
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Leith and in Australia, but the attracitions of physical 
science ultimately became too strong for him. Returning 
to his studies at Edinburgli, he l^ecaine assistant to Forbes 
in 1856, and his association with tliat physicist had an 
important share in determining the course of his sciontihe 
life. Forbes was especially interested in questions of 
heat, meteorology, and terrestrial magnetism, and it to 
these that Stewart also mainly devoted himself. Radiant 
heat first claimed his attention, and by 1858 he completed 
his first investigations into tlie subject. These yielded a 
remarkable extension of Pr^vost^s ‘‘Law of Exchanges,” and 
enabled him to establish the fact that radiation is not 
a surface phenomenon, but takes place throughout the 
interior of the radiating body, and that the radiative and 
absorptive powers of a substance must bo equal, not only 
for the radiation as a whole, but also for every constituent 
of it. In recognition of this work he received in 1868 
the Rum ford medal of the Royal Society, into which 
ho had been elected six years before. Of other papers 
in which he dealt with this and kindred branches of 
l>hysics may bo mentioned “ Observations with a Rigid 
Spectroscope,” “ Heating of a Disc by Rapid Motion in 
Vacuo,” “ Thermal Eciuilibrium in an Enclosure contain- 
ing Mattt*r invisible Motion,” and “Internal Radiation 
in Uniaxal Crystals.” In 1859 ho was appointed director 
of Kow Observator}^ and there naturally became in- 
terested in problems of meteorology and terrestrial mag- 
netism. In 1870, the year in which he was very seriously 
injured in a railway accident, lie was elected professor of 
physics at Owens College, Manchester, and retained that 
chair until his death, which hapjumed near Drogheda, in 
Ireland, on the 19th of December 1887. In addition to 
pai>ers communicated to learned societies, ho was the author 
of several successful text-books of science, and also of tlio 
article on “ Terrestrial Magnetism ” in the ninth edition 
of this Encyclopa)dia. In conjunction with Professor Tait 
he wrote Tht Uvseen Universe^ at first published anony- 
mously, \^'hich was intended to combat the common notion 
of the incompatibility of science and religion. 

Stewart, Sir Donald Martin (1824-1900), 

British field-marshal, son of Roliert Stewart of Forres, 
Elginshire, was born at Mount Pleasant, near Forres, on the 
1st March 1824. Educatc<l at schools at Findhorn, Duff- 
town, and Elgin, and at Aberdeen University, he entered 
the Bengal army in 1840, and served in 1854 and 1855 
in the frontier expeditions against the Mohmands, and 
Aka and Bari-Khels (medal and clasj)). In the Indian 
Mutiny in 1857 Stewart, after his famous ride from Agra 
to Delhi with despatches, served on tlie staff at the siege and 
capture of Delhi and of Lucknow, and afterwards through 
the campai^i in Rohilkhand (medal and two clasjis, and 
brevet-mejor and lieutenant-colonel). For nine years he 
was assistant and deirnty-adjutaiit-gcneral of the Bengal 
army, commanded the Bengal l^rigade in the Abyssinian 
expedition in 1867 (medal and C.B.), and became a major- 
general in 1868. He reorganized the penal settlement of 
tiie Andaman Islands, where he \va8 commandant when 
Lord Mayo was assassinated, and, after holding the Lahore 
command, was promoted lieutenant-general in 1877, and 
commanded the Kandahar field force in the Afghan war 
in 1878 (K.C.B. and thanks of Parliament). In 1880 he 
made his difficult and memorable march from Kandahar to 
Kabul, fighting the victorious battles of Ahmed Khol and 
Urzu on the way, and held sujircrne military and civil com- 
mand in northern Afghanistan. On hearing of the Mai- 
wand disaster, ho despa tclied Sir Frederick Roberts with a 
division on his celebrated march from Kabul to Kandahar, 
and himself led the rest of the army back to India by the 
^Khaibar Pass (medal with clasp, G.C.B., C.I.E., baronetcy. 
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and thanks of Parliament). Promoted general in 1881, he 
was for five years commander-in-chief in India, and after- 
wards ineml)er of Council of the Secretary of State for 
India until his death. He was made G.C.S.I. in 1885, 
promoted to 1^ field-marshal in 1894, and appointed 
governor of Chelsea Hosi>ital in 1895. He died at 
Algiers on 26th March 1900, (k. h. v.) 

8tewart| Sir Herbert (1843-1885), British 
soldier, eldest son of the Rev. Edward Stewart, w'as born 
30th June 1843 at Sparsholt, Hampshire. He was edu- 
cated at Winchester and entered the army in 1863. He 
went out to India, and w^as aido-de-cainp to Major-General 
Beatson, commanding the Allahabad division, until Novem- 
ber 1870. It was during an outbreak of cholera in tho 
summer of that year that Stewart gained the commendation 
of Lord Naj»ier, tho Commander-in-chiof, by his judgment 
and promptitude, and he was then employed in the qiiarter- 
master-generars department, and engaged in explorations 
on the north-w’estern frontier until 1873, when he returned 
to England. In 1878 he w as sent out to South Africa. 
From February to May 1880 ho was military secretary 
to Lord Wolseley. As chief staff officer under Colley lie 
was present at Majuba Hill, 27th February 1881, where 
he was made prisoner by a Boer patrol and detained until 
tho end of March. In August 1882 he w^as placed in 
command of a cavalry division in Egypt. After Tobel- 
Kobir, 13th Sey>tcmber 1882, ho headed a brilliant 
advance upon Cairo, and took possession of tho tow’ii 
and citadel. Again, in January 1884 he was s(»nt t(> 
Suakiu in command of tho cuivalry under Sir Gerald 
Graham, and t<»ok jiart as brigadier in the actions 
from El Teb to tho advance on Tamanib. His services 
wore recognized by the honour of K.C.B., and he was 
assistant adjutant and qnartormaster-genoral in tho 
south-eastern district in England from April to Sc]>- 
tembor 1884. Ho then joined the ex])odition for tho 
relief of Khartum, and in December, when news from 
Gordon decided Lord AVolschw to send a column across 
the desert of Metemmcli, Major-General Stewart was 
entrusted with the command. He was ai)])ointed 
brigadier on 24tli November, and reached Korti on 
15th December. A fortnight later he reached tlakdul 
with tho camel corps, and, after some unavoidable 
delay, set out for Meteinmeh on the 14tb January 
1885. On the lOtli ho found the enemy in force near 
tho wells of Abu Klca, and brilliantly repulsed tlieir 
fierce charge on the following morning. Leaving the 
wounded under guard at Abu Klea, the column (igaiii 
moved forward on the 18th through busby country 
towards Metcmmeh, 23 miles off. Meanwhile the 
enemy continued their attacks, and on tho morning of 
tho 19th Stew'art was wonndod and oV»ligod to hand 
over the command to Sii Charles Wilson. He lingered 
for nearly a month, rtnd died on tho way back from 
Khartum to Korti on KJtli February, and w^as buried 
near the wells of Gakdul. In tlie telegram reporting his 
death Lord Wolseley summed up his character and career 
in the wwds, “No braver soldier or more brilliant leader 
of men ever wore the Queen’s uniform.” (a. f. b.) 

Steyn, Martinus Theunis (1857 ), 

last IVesident of the Orange Free State, w^as l)orn at 
Winburg on 2nd October 1857. His father w^as a w^aggon- 
maker, an able man, who attained the position of a member 
of the Executive Council. His mother, a woman of decided 
character, w’as the daughter of one of the leaders of the 
Great uTrok of 1836. Their son was educated at tho Grey 
College at Bloemfontein, and at the age of sixteen became 
manager of a farm belonging to hia father. But ho was 
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not content with the prospoc^t of a farmer’s life, and soon 
obtaine<l permission to study law in Eiu*opc. He was a 
student first in Holland and later in England at the 
Inner Temple, and was called to the English liar in 
November 1882, After his return to South Africa 
ho practised as a barrister at lUoemfontein, and made 
such mpid progress in his profession that in liis thirty- 
second year he was appointtid State Attorney of the 
Orange Free Htato. A few months afterwards he became 
second puisne judge, and in 1893 first imisno judge of 
the High Court. TIis decisions won him a reputation for 
ability and sound judgment, and in 1895, iijion the resig- 
nation of Mr Jleitz, Stt‘yn*s position hail become strong 
enough to make him a candidate for the Pnisidency. lie 
had married, soon after he returned from England, a 
daughter of tlie Eev. Colin Frjiser, a <;l(Tgyman of tlm 
Dutch Jtoformed ("hurcdi. His wife’s uncle, Mr J. G. 
Fraser, Avas cliainnan of the Free Sbite Volksraad, and 
he now became ^Ir Steyii’s principal op]>onent in the 
Presidential tilection. Mr Fraser’s sympathies Averc dis- 
tinctly British ; hii advocated an alliance belAveen the 
Free State and Great Britain. Mr Steyn was the candi- 
date of the Dutch party. In 1895 this ])arty was in the as- 
cendant. At tlie ]ireliininary ballot Mr Steyn received forty- 
one votes to Mr Fraser’s twenty, Sir Henry de Villiers, 
Chief Justicie of Cape Colony, finding ten supj.K3rters, 
and Mr Hofineyr, leadev of the Dutch party at the Cape, 
five. The final voting early in 1890 resulted in a decisive 
Auetory for ^Ir Steyn. If there had be(!n any doubt about 
his success, the Jameson JlaidAAvmld certainly have turned 
the scale in his faA^oiir. lie had been jiliiced in poAi'cr 
by tlif* ad\'ocates of a Dutch Soutli ./'frica, and he 
immediately began to cultivate clos(?r relations with the 
Transvaal. Tlnsre alnjady existed betAveen the tAvo re- 
]iublics a defensive alliance, which bound C!a<;h stall' to 
jissist the other in the eA’ent of an unjust atUick being 
made U])ori either. Early in 1898 a treaty of closer union 
was concluded. At the same time stejis Avere taken to 
strengthen the annanients of the Clniiigc Free State. Yet 
the sym]iathies of the Friic State burghers Avere by no 
means uiianiiiioiis on the Tra.nsvaal side. It may liave 
bi'on the knoAA’ledge of this fact, or it may have been 
a genuine desire for the maintenance of peaci*, tliat led 
President Steyn to jirojiose a conference at Bloemfontein 
in ^lay 1899 betAveen President Kruger and Sir Alfred 
(afterwards Lord) Milner, the Britisli High Commissioner, 
’rhis confm-eiice failed to bring alumt any ngreement 
blit ween (Jreat Britain and the Traiisviuil ; Imt even 
after its failure the attitude Avliicli the Orange Free 
State Avould take up in the event of Avar Avas by no 
means certain. During the summer of 1899 the iwu 
I’residents Avere in close, touch. M hiai it bi^caine clear 
thtit (‘(niltl tK)t Ixi avoi^iod, Presuii'ii'^ StoyiMiiatlo au 
effort to throw uiion Great Britain tiio resiioiisihility lor 
the ealling to arms of the Free State hnrffherx. lie 
urged the British Government to 8t('i> the niovenients of 
its troops and to «!Xplaiu its ])ro]>osals for a settlement, 
which he professed hiinwilf anxious to promote. At la.st, 
on 11th Octolier, tho day which the Transvaal (iovern- 
inent liad named as the latest on which they eoxild accept 
an answer to its ultimatum, Rt.!yn telegraphed to Nr 
Alfred Milner that “tho lugh-handid and unjustiiiiil)ie 
conduct” of the Briti.sh Government had detxirinined tlm 
Free State to throw in its lot with th<! Tratisvaal Ihus 
the two republics Began tho war fighting sale by side. 
Tho early successes of the Bmsrs in tJaisi Lohmy cimlJed 
JWdont Steyn, who had not in the first instance taken 
the field himself, to issue proclamations annexing piirtions 
of Britisli territory to his own republic. But the tide of 
war soon turned. After tlic surrender of Cronjes force 


at Paardoberg on 27th February 1900 Bloemfontinu was 
at the mercy of Lord Boberts. It was occupied on 1 3th 
March, by which date tho President had already taken 
flight. Tho annexation of tlie Orange Free State — now 
the Orange Biver Colony — followeil on 28th May. 
During the whole after course of the Avar Steyn Avan- 
dered aliout South Africa, carrying on a semblance of 
govermiiont, and on occasion actually taking cliargo of 
military operations. ]\Iore than once he luirroAvly 
escaped cajituro. He was ri'garded as one of tho most 
irreconcilable of the Boer loaders, and in August 1901 
he justified this vicAV by declaring, avMIi Botha and Do 
AVet, tliat lie intended to carry on the Avar as long as 
jiossible. Ho took jiart, however, in tho jmJimiiiary 
]>eaco negotiations I'lt Klerksdorp in Ajail 1902, but 
was prevented by illness from signing the instrument of 
surrender at Pretoria on 3lHt ^lay. At tliat date lie 
Avas stated to he sutVering from locomotor ataxy, brought 
on in all probability by liis constant exertions and the 
nervous strain to which lie had been subjected by the 
AA’ar. He sailed for Europe in July, and took np his 
residence in Holland. 

Steyfi or Steier, an industrial toAvn in U])per 
Austria, on the river Enns, IS miles S.8.E. of IJnz. 
Population (1890), 21,499 ; (1900), 17,592, chiefly German 
and Catholic (estimated to luive 5 pin* cent. (Va'cIi and 
1 jier cent. Protestants and Jews). In addition to its 
iiii]>ortant iron and steel industry, there is a pa[icr manu- 
factory^ together Avith cotton ]irinting, dyeing, liell-found- 
iiig, and brcAving industries. TJie well-kiioAvn small-arms 
factory now jiroduces bicycles, electrical plant, tfcc., in 
addition to its staple protlucts, 

Stilimanp William James (1828-1901), 

American painter, journalist, consul, and for many years 
a speeial cor^’esjiondent of Tke Tlmvs^ Avas born at Sclicnec- 
hidy, Nuav York state, on 1st Juno 1828. Both his 
jinrents were ratlier remarkable i)eo]>lo of Puritan lean- 
ings. T)*e religion in AA'hich the boy Avas lirirnglit up 
Avas of a rejiressivo eharae.ter. It tendial to a morbid 
anxiety of soul ratlier tlian to joy and spiritual peace. 
But it continued to influeniu*. Stillman all through his 
life. He Avent throngli various developments of belief, 
but never lost liis firm trust in the belli guidance 
of a benelicimt Biiler of the I'nivcTse. He Avas sent to 
school ill New York, and gra.d-.uted at Vniou College, 
Schenectady. If is dtisiro Avas to be a painter. His 
family opjiosc'd tlie wish, but Ik* nianagi’cl to overcoino 
their opiio.rition, and early in 1«85() came to England. 
He made the aecpiainta-mu' ef Ibiskin : Avas introduced to 
Turner, fur a\ hose Avorks lie liad nnlmundi'd admiration; 
and fell so mncli under tin; inliu(*nce of Ibissetti and 
Millais, that on liis retuin home he sjieedily became 
known as the. “Amciieau Pro-Uaphaelitt\” H(; did not 
sUy at liome long. In 1851 Kossutli, the Hungarian 
patriot, made a tour through tlie lTnit(;d States. Btill- 
nian Avas om; of tlie young people Avho were most deeply 
irnjiressi'd by his oratory. He at once olfered liis ser- 
vices to the* cause, of Hungarian liberali' n, and before 
long his ofler Avas accepted. He was invited to go to 
Hungary to dig uji the C-roAvii jcAvels, A\liich had been 
buried secretly during the insurrection of 1848- 49. P>ut 
th(*. n;lloAV-consiuralor whom lie Avas to meet at Budapest 
couid not bo found. Kossuth liad jilaiim'd tin; errand in 
a cliaracti;ristically casual A\ay, and Stillman returned 
Avithout tho CroAvn jewids, gla«l enough to have escajied 
the active Austrian jxilice. While he was aAvaiting a 
jirojccted rising in Milan, Stillman studied art in Paris, 
and then, since the rising did not take place, he re.turned 
I to the United Suites and once more devoted Jiiinself to. 
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landscape painting. He found time not only to j)lay a 
considerable part in the spiritualist movement, but also 
to start a journal, called The Crayon^ in New York. It 
numbered Lowell among its contributors, and when it 
failed for w'ant of funds, Stillman wont to^ live near 
Lowell at Cambridge, Mass. Here he had also for neigh- 
bours Emerson, Longfellow, Agassiz, and other famous 
writers. He induced many of them to join the Adiron- 
dack Club, which used to make expe^tions into the 
mountains. One such ex{)edition hks its record in a 
poem by Emerson. In this particular excursion Long- 
fellow refused to take jmrt. He was still doubting when 
he heard that Emerson intended to take a gun. “ Then,” 
ho said at once, ** somebody will be shot,” and hesitated 
no longer. Stillman passed several years at Cambridge 
in quiet satisfaction with his surroundings, but a fit of 
restlessness started him off once more to England. He 
began to jmint in London, renewed his friendship with 
Buskin, and went with him to Switzerland to paint and 
draw in the Alps. Here Stillman worked so assiduously 
that his eyesight was affected. This did not prevent 
him, however, from undertaking the responsibilities 
of marriage. He w^as in Normandy with his wife, a 
daughter of Dr David Mack of Cambridge, Mass., when 
the American Civil War broke out. Ho made more 
than one attempt to serve in the Northern ranks, but 
his health was too weak. “ We have not seen the enemy 
yet,” said a colonel, to whom he offered himself as a 
volunteer, “but we have buried all the men like you 
already.” His country, however, found employment for 
his services in another direction. In 1861 he was ap- 
pointed United States c<msul in Rome. A dispute with 
liis (Government soon led to resignation, but shortly 
afterwards (in 1865) he was appointed to Crete, where 
he immediately became an avowed champion of the 
Christians in the island and of Cretan independence. He 
was naturally regarded with hostility both by the Mussul- 
man i)o}mlatiou and by the Turkish autlnndtics, and in 
Sei)teuibor 1868 ho found the strain upon his nerves too 
great to be borne any longer. Ho re.signed and went 
to Athens, where his first wife died. In 1871 he married 
again in England, his second wife being a daughter of 
Mr Spartali, Greek consul-general in London. He had 
now given up jiainting and was following the career of 
a writer for nows})aj»ers and magazines. When the in- 
surrection of 1875 broke out in Herzeg<wina he went 
there as a volunteer corrosp(^)ndent of The Times, His 
letters from the Balkans aroused so much interest that 
the British Government was induced to lend its counte- 
nance to Montenegrin aspirations. The Turks tried to 
blacken his character, but without success. Mr Glad- 
stone, who had been inclined to put faith in their fables, 
was soon convinced of their untruth, and offered Mr 
Btillman a handsome apology. When the war ended 
in 1877 Stillman passed some months in Italy before he 
was ap|>ointed corresjxindent of The Times in Athens. In 
1886 he became rciirosentative of that journal both in 
Italy and in Greece, with |)ermanont residence in Rome. 
From 1890 until 1898 ho was corrcsiiondent for Italy 
alone. He was a severe critic of Italian statesmen, and 
embroiled himself at various times with various politicians, 
from Crispi downwards. After his retirement he lived 
in Surrey, still keeping uj) a keen interest in all the 
subjects that had claimed his energies during his long 
and interesting life. He died on 6th July 1901. 
Stillman left a number of books, recording the different 
phases of his active career and discussing the questions 
in art and life that had chiefly occupied his mind. His 
autobiograjhy was published shortly before his death. 

(h. h. f.) 


StlllWAtary a city of Minnesota, U.S.A., capital of. 
Washington county, near the head of St Croix Lake, at 
an altitude of 694 feet. It has three railways — the 
Chicago and North-Westeni ; the Chicago, Milwaukee, 
and St Paul ; and the Chicago, St Paul, Minneapolis, and 
Omalia, which, with boats on the river, which is navigable 
to this point, give it a large trade. The industries are 
chiefly connected with the lumber trade* and manufactures. 
It has many large saw, planing, and shingle mills. It 
contains also flour mills* and grain elevators, waggon 
factories and agricultural implement works. Population 
(1890), 11,260; (1900), 12,318, of whom 4021 were 
foreign-born. 

Stfrlin^p a royal and parliamentary burgh (Stirling' 
group), important railway centre, and county town of 
Stirlingshire, Scotland, overlooking the Forth, 36 piiles 
W.N.W. of Edinburgh^ and 30 miles N.N.E. of Glasgow 
by rail. A steamer runs from Leith (45 miles), but the 
navigation of the river between Alloa and Stirling is 
almost wholly dependent on the tide. The famous “ links 
of the Forth ” occur between the towns named, and make 
the distance between them almost twice what it is by 
land. At Causewayhead, about 1^ mile from Stirling, 
rises the Abbey Craig, an outlying spur of the Ochils, 
upon the summit of which stands the Wallace Monument, 
which serves as a landmark for many miles around. 
Trams connect Stirling and Bridge of Allan. Tweed is 
no longer manufactured, but industrial features include 
furniture factories, a cooperage, and large nibber works. 
The vrater-supply lias l>ccn suj^plcmentod and electric light 
introduced. A new post office and free library have been 
built. The High School has an organized science and art 
school attached. Population (1891), 16,776; (1901), 
18,403. 

StiriingfShirOf a midland county of Scotland, 
bounded on tlie N. by Perth, on the N.E. by Clackmannan 
and the Firth of Forth, on the S.E. by Linlithgowshire, 
on the S. by Lanarkshire and a detached portion of 
Dumbartonshire, and on the S.W. and S. by Dumbarton- 
shire. 

Area ami Pojmlatmu — In 1891 the parish of Stirling was placed 
wholly in Stirling, and Alva transferred to Clackmannan ; Logio 
was placed wholly in Stirling, Lecropt wholly in Perth, and 
Kippen wholly in Stirling. The area is 296,928 acres, or about 
466 square miles. The population was, in 1891, 125,608 ; in 1891. 
on the above area, 118,021 ; and in 1901 it was 142,828, of whom 
72,697 were males and 69,641 females. On the area jiivrii above, 
the number of persons to the square mile in 1901 was 80.5, and the 
number of acres to the person 2\S. The following table gives par- 
ticulars of births, deaths, and marriages : — 


Year. 

Deaths. 

. 1 '-j. 

Births. 

J’erct'ntiipe «f 
llU’giiiinacy. 

1880 

2076 

701 

4008 

6-9 

1890 

2386 

770 

3790 

6-31 

1899 

2359 

1010 t 

4445 

5-1 


The following table gives the birth-rate, death-rate, and marriage- 
rate per thousand of the population for a series of years : — 



1880. 

1881-00. 

18JK). 

1801 -98. 

ISDi). 

Birth-rnte , 

37-87 

.33-57 

.32-06 

.34-42 

34-62 

Death-rate . 

19-62 

18-23 

20-18 

18-58 

18-82 

Marriage- rate 

6-62 

6-35 

6-61 

6-99 

7-84 


In 1891 tliero were 1794 Gaelic-8j)eaking persons in the county, 
and 408 foreigners. Valuation in 1889-90, £557, 0B7 ; 1899-1900, 
£623,748. 

Administration . — The county returns a member to Parliament. 
Stirling (18,403) is a royal and parliamentary burgh of the Stirling 
croup, t’nlkirk (29,271) is a parliamentary burgh (B'alkirk group), 
Kilsyth (7331) is a police burgh and burgh of Wony, and Bridge 
of Allan (8240), Denny and Dunipace (5158), and Grangemouth 
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(7968) are police burglis. Alva and AUlngjivio were cut oflT from 
the county in 1891. Five other towns have more than 2u00 
inhabitants, and six more over 1000. Tliere are 23 civil parishes, 
and the number of pau|)ers and dependents in Hepteinbcr 1899 was 
2821. Stirlingshire forms a sheriHViom with Dumbarton and 
CJackmannan, and tlicre are two resident slieriffs-subatitute, one 
at Stirling and one at Falkirk. 

Twenty-six school boards manage 78 schools, which 
had an average attendance of 21,691 in 1898-99, ami 12 voluntary 
schools (8 Roman Catholic and 2 £pisco])al) liad 1665. Tlicro aru 
2 secondary schools, one at Stirling and the other at Falkirk, and 
each of these places has a science and art school, while 20 public 
schools in the county earned grants in 1898 for giving higher 
education. The county council does little or nothing for technical 
education, but Stirling and Kilsytli town councils subsidize 
science and art and manual instruction classes, and Denny and 
Dunl^^o supports a mining instruction class. 

* Agricullurn. — The percentage of cultivated area in 1898 was 
39 *9. Oats are the staple crop, the barley acreage is about a third 
of that under oats, and some 2000 acres arc under wheat. Of the 
1646 holdings in 1895 the average size was 77 acres. The per- 
centage under 6 acres was 14*96, between 6 and 60 acres 33*01, 
and over 60 acres 62*04. The number of farms Iwitwceii 50 and 
100 acres was 370, between 100 and 300, 393, between 300 and 600, 
36, and over 500 acres, 6. The following table gives the principal 
acreages at intervals of live years from 1885 ; — 


Yoar. 

Artm under 
Criips. 

C«)rn 

Criipa. 

(irooii 

Cro])s. 

Clover. 

Permanent 1 
P&Hture. 1 

Fallow. 

1885 

1890 

1895 

1899 

116,058 

119,138 

118,794 

118,676 

29,031 

27,324 

26,780 

25,819 

8708 

8434 

8732 

8071 

28,206 
36,. 631 
32,671 
31,511 

47,702 1 
45,106 
49,362 
52,017 

1400 

1630 

nil 

1087 


The following table gives partieulavr of the live-stock during the 
same years : — 


Year. 

T<iial 

lIor«es. 

Tcital 

Cattlo. 

Cows or 
lleiferH in 
Milk or Calf 

Klu'i*]). 

rigH. 

1886 

1890 

1896 

1899 

4641 

4635 

6173 

4772 

31,276 

31,106 

3*2,889 

33,902 

10,966 

11,074 

11,711 

12,181 

116,766 

120,631 

128,731 

122,681 

1976 

2188 

2677 

2096 


At the census of 1891 the number of persons returned ay being 
engaged in agriculture was 3983 men and 774 wtuiicn. 'riicrc were 
14,9*20 acres under wood in 1896, of which 693 liad liccii planted 
since 1881. 

Jadmlries and Tnule. — 'Coal-mining is the staple industry. Tlio 
following table shows the output of minerals in 1890 and 1899 : — 


Year. 

(ki:il 

Iron On*. 

Sandstone. 

Fire -flay. 

Terns. 

Value. 

Tons. 

\ulun. 

Tons. 

Vahm. 

Tons. 

Value. 

ISliO 

IS'.H* 

l,498,08f) 

£ri3r,,&4y 

ji;ss(j,wi 

3,012 


, 52!370 

.CTJ,707 

f)4,44«« 

7'.»,Oii2 



There were also obtained in 1899, 19,618 tons of limestone 
valued at £3904, and 2288 tons of 6il-8hale valued at £672. 
Falkirk is the hend<]iiartors of the light founding industry, 
which developed largely during the last quarter of the 19th 
ceiilury ; chemical works, woolTon manufacture, ealieo-])rinting 
and bleaching are also important. The imlustrial population 
nmnbereil, in 1891, 26,244 men and 6661 women, of wdiom 
13,191 men and 237 women were engaged in t lie working of 
minerals, and 1666 men and 1862 wmneii in textiles. About 
30 miles were added to the lailway mileage of Ihe county during 
the period 1876-1900. 

Authorities. — A. Miller. JTandhmk of CnUml Scotlaiid. 
Stirling, 1865.— W Milnk-Home. The Estwipf of th>c Forth 
and adjoining Districts, viewed grological/y. Edinburgh, 1871. 
— R. Gillespie. liouTid about Falkirk. Glasgow, 1868. — JiegiH’ 
trujn Monasterii S, Marie de Cambuskenneth. Edinburgh, 1872. 
— .1. Gutiirie-Smith. The Pariah of Strathhlanc. Glasgow, 1886. 
— W. B. Cook. Stirling Castle. Stirling, 1890.— W. Rowano 
Anderson. Stirling Castle. Stirling, 1893.- -J. Guthrie- Smith. 
SiratJisndrick and its Inhabitants. Glasgow, 1896. — .1 . 8. Fi.em rwi. 
Old Lodgings of Stirling. Stirling, 1897. Old Nooks of Stirling. 
Stirling, 1898. — The ArUonine Wall (Glasgow Arch. Som lie- 
ywrO. Glasgow, 1899.— J. W. Small. Old Stirling. Stirling, 
1897. (w. wa) 
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StOCkbricIgfOi a town of i^orkshiro county, 
Massachusetts, U.IS.A. It comprises an area of 24 sijuare 
miles of pictures(|ue valley and hill country, situaU^d in 
the western part of tlie state. The ])rinci])al village 
bears tlie same name as the tow^a, and is situated on 
the river Housatonic, and on a branch of the Ncnv 
Y ork, New Haven, and Hartford liailroad. IStockbridge 
is well kuown us a place of summer resort for New York 
jieople, whose countij houses ani scattered through 
it. Population (1880), 2357 ; (1890), 2132; (1900), 
2081. 

8tOCk0ra.U| a market town in the government 
district of Korneuburg, Low'er Austria, situateii on an 
arm of the Danube and ou the North- Western Railway, 
about 16 miles from Vienna. It is one of tlie largest 
of the Austrian corn-markets, and has a considerable 
trade in timlxir. Soap, candles, perfumery, felt goods, drc., 
are manufactured. Ikipulation (1890), with incorporated 
village of (irafendorf, 8393 ; (1900), 10,213. 

8tOCkholnfl| the f;apital of Sweden, beautifully situ- 
ated, in part on a cluster of ishinds, betw(*en the eastern 
c^xtremity of Lake Malar and the Saltsjb, an inlet of the 
Baltic (40 miles long, thickly stuihled with rocky, wooded 
islands), in 59“ 20' 34" N. and 18" 3' 32" E. Stockhfilm 
Is traversiid from south to north by the main railway line 
from Mahno to the north and west of Sw'oden, which has 
a commodious and handsome shitiou on the WasagaUiii. 
With this are linked three local lines. There is also a 
well-arranged tramw*ay sysUmi. Since 1875 the city has 
grown with miub rapidity, ihe (‘Xpansion bcsiiig greah’st 
on the nortluTii outskirts, tlmt is, lu'yoiid Norrmalni. 
Rut the j) 0 ]>ulaiion has since 1895 increased faster than 
the city has ex]»anded, and the w’ant of houses, more 
])articularly smaller honsi's at moderate rentals, became 
very acute in 1897, and continued to l>e s<i on to 
1902. Population (1880), 168,775; (1890), 216,454; 
(1900), 300,624. The death-rate diminisJied from 25*7 
per ^000 for tlie quiiujuennial jK‘riod 1876 80 to 19*5 
in ISyi-Or On the island of the Holy Spirit ( Helgeands- 
liobii) there are n(‘w Houses of Parliament and pnmiises 
for the Rank of Sweden. On lliddarliolm tliere wiTe 
built, ill 1887'-'90, line arehives olliees ; and in tJie yard 
of the palace of nobility (Riddarhunt) a statue to the 
Swedish ebancellor, Axel OxenstjiTua, by Rorjeson, was 
unveil(*fl (1890). lii front of the (‘liun’b of St Nieliolas’ 
there was unveiled, in 1898, a .statue to Ohuis Petri, the 
reformer, by Lund berg. The (‘xlerior of tlie royal pa]ae(^ 
w*as re.stored, 1898-1901, aiul iii.iny ornaiiient.il (b*tails, 
jdanned by the architect, wen*. exe<*ut(‘d by the*, imini- 
tieeiice of King Oscar Jl. ; what was formerly the royal 
library in the nortb-cast w’ing of tbc! palace is now the 
royal armoury, containing among other olijects the ndics 
of Sweden's most famous kings, Onstaviis Adolplius and 
(diaries XII. The jirincijial modern editices in the Norr- 
malin quarter arc the ojiera house (1891 -98), the academy 
of fine arts (1897), and the church ol St .lolm’s (1890). 

In this ijinirti'i* two jiarks have been opened— Vanadis 
Park in 1886 96 and Tegiier Park in 1891 -*93; and 
a statue to Nils Ericsson, the railw'ay engineer, by 
Rorjeson, was unveiled in 1893. To the eust of Norrmalm 
stretches the handsome residential quarUir of ()stennalm, 
with, fine prfnnenades and broiwl boulevards, wdiero have 
been built large barmcks (1888, 1890, and 1897) for 
the Swedish (Juards CVirp-s. Monum(*nts to Liiiiiujus 
i (1885) and Scheele (1892) have been set up in Huinle- 
gArdeu (the Hoj» Garden). In 1897 the royal library pos- 
I sessed some 300,000 volumes, 10,000 MSS., and 14,000 
I jiortfolios of jiamphlets. Am. The peninsula of Rhisie- 
i holm, which juts out south-east from Norrmalm, contains ^ 
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Heveral palace-like private houses. Various hospitals, 
asylums, and barracks have boon erected on Kungsholm 
(King’s Island) to tlic west of Nornualm. The Caroline 
medical institute (1815), which (since 1874) the same 
rights as the universities to hold medical examinations 
and to confer the degree of M.D., had about 40 instructors 
and 282 students in 1899. In Sodennalm, which rises 
to 184 feet above sca-lcvcl, there are, it should be men- 
tioned, St Catherine’s church (1656; restored 1891). In 
the same quarter there are the Koman Catholic cha^iel 
of St Krik (1892) and two parks — Tanto (1885-96) 
and White Hill (1895-96). On DjurgArden (the Deer 
Park), the playground and favourite summer resort of 
the Stf)ckholm i>eople, great alterations have been made. 
In 1893 a biological musoum was built; in 1897 a 
bridge to conn<*ct the island with Ostcnnalm; and in 
1898-99 a beginning was made with an imposing pile 
destined to contain the northern (Scandinavian) museum, 
collected mainly through the instrumentality of ,Dr A. 
Haztdins. In 1891 there Avas organized within the 
enclosure of Skansori (the Pedoubt) the open-air historical 
museum of Swedish life, Avhich serves to illustrato the 
collections of the northern museum. On this same 
island (DjurgArden) are a deaf and dumb asylum, several 
restaurants and theatres, and a bust of Bellman, whose 
day (26th July) is celebrated annually with great fes- 
tivities. Education stands at a high level in Stockholm, 
the city being exc(»ptionally Avell endowed with academies, 
museums, and other adjuncts of higher culture. In 1897 
there w'<?ro 6 1 *8 teloplioiies for every 1 000 inhabitants, as 
compar(‘d Avith 40'1 in Christiania, 37*1 at Helsingfors, 
and 2*3 in London. The industries of Stockliolin are, 
generally speaking, of a miscellaneous character. It has 
no staples, like Norrkoping or Jonkopirig. The most 
iiii])ortaTit are tliose })roducing commodities for human 
consumption, and next aftea* them, iron and steel in- 
dustries. Altogether, in })oint of value of output, 
Stockliolm is accredited Avith 25 per cent, of the in- 
dustry of all Sweden. In 1896 she had a total of 606 
factories, enqdoying 21,400 work])eople, Avith output A’alued 
at J^4,71 1,000; as compared wdth 275 factories, 9810 
workpeo})le, and £1,797,500 output in 1884, Stockholm 
is the first import tOAvn in Swe(h‘n, Imt Avith regard 
to exports she is surpassed by botli Gothenburg and 
Malmo. During 1891 “94 inclusive lier imports aA^eragod 
£5,821,600 and her exj)orts £1,342,300 per annum; but 
in 1897 the imports Avere £6,805,600, or 30 ])er cent, of 
the total imports of the kingdom, and the exports 
£1,783,300, or only about 9 per cent. In 1900 the port 
was entered by 2255 vessels of 904,367 tons, of which 
459 of 428,292 tons w^ere British, as compared with 1746 
vessels of 611,650 tons (241 of 178,500 tons British) in 
1888. In 1899 Stockholm owned a mercantile naAy 
of 205 vessels of 70,870 tons, ninking in this respect 
next after Gothenburg. There are three navigable 
approaches to the city through the SkargArd — (i.) the 
northern, vkt Furusuiid, 75 miles from the Baltic; (ii.) 
the eastern, vid Sandhainn, 40 miles ; and (iii.) the 
southern, vul Landsort, 87 miles. From 1885 to 1890 
inclusive the port was clostjd by ice on an average 81 days 
in the year, but during the ]>eriod 1890-95 the average 
Avas only 25 days. Since 1896 an ice-breaker of 1000 
horse-pow'er has been employed to keep the approaches and 
the harbour oi)en in winter. With the vicAV of still further 
facilitating the commerce of the port, large quantities of iron, 
timber, and coal have since 1879 86 been sliijqied and 
shipped at the new out-port of Viirtan, immediately nortB- 
east of the city, where there is a harbour, 14 acres in 
extent, with 6340 feet length of quayage. In Stockholm 
itself the depth beside the larger quays is 20 feet at low 


water, heside the smaller quays, 12 feet; the general 
depth of the harbour and waterways being elsewhere 100 
to 105 feet, except in Norrstrdm (the connexion with Lake 
Malar), where it is only 7^ feet. Mean temperature 
of Stockholm (1859-94), 41'7“ ^^Fahr. ; January, 26*6*; 
July, 61 ‘5". Rainfall (1860-94), 17 inches; snow falls on 
an average on 58 days in the year. 

AuTHoaiTiKS. — Of the more recent books upon Stockholm, the 
first place belongs to the proftfsdy illustrated work, written by a 
number of authorities, edited by £. W. Dahlgren, and published 
under the auspices of the city executive, Sto^holm, Sveng^ 
Sufvudstady 3 vols. (1897). 8eo also A. Strindbxho and 0. % 
Qamla StockJwlm (1882) ; and C. J. Lvndin, Nya Sto^- 
iiohn (1887-90) ; (J. Nordensvan, M&larens Drottning (1896|-97) ; 
Urkunder till Slockholms historm^ cd. by Karl Hildebrand (1900) ; 
Hcrattelscr anga^^iide Stockholnis konimunal - fbrvaltnwg (aim usd 
reports since 1868) ; and K. Key- Abeko, Af Utockholms StadsfulU 
mdktige bcslutad Uiidcrsbknmg af ArbetarnJBT^Jiostculsforhdllanden i 
atockbohn (1897). (j, t. 

Stock MSirketSa— Since the ninth edition of 
the Emyclopusd'ui jbrttannicn w’as published the volume 
of transactions in interest-bearing securities has grown 
enormously in all the great cities of the world. In 
Loudon the membership of the Stock Exchange, the 
number of securities quotetl in the Official List, and 
the number of securities dealt in, have expanded 
greatly, and the markets in New York and Paris, espe- 
cially the former, have acquired enhanced importance. 
The Berlin Bourse, the business of which was steadily 
growing during the 'eighties and early 'nineties, Avas 
checked in its ex]>ansioii after 1896 by drastic legislation 
passed in .Inly of that year against bargains for future 
delivery, and the bnsimjss of German speculators was 
being done (1896-1902) in other exchanges, especially 
London, Amsterdam, and Brussels. Ttikgraphic com- 
munication between the various great cities of the world 
is much closer than it was in 1885, what is known 
as arbitrage business having attained very large ])ro- 
portions. This class of business consists in Ava telling 
closely the fluctuations in cerbiin securities Avhich are 
dealt in in tvro big markets, and simultaneously selling 
in one and buying in the other when opportunity otters. 
PreAnous to 1884 and 1885 it was chiefly confined to 
ojKjrations between London and Paris, the difterence in 
the times of London and Now York having up till then 
prevented the groAVth of a similar business between those 
cities, as New York morning prices do not roach London 
till about 3.30 P.M., and the London Stock Exchange is 
shut at 4 P.M. 15ut in London, about the middle of tlie 
'eighties, the ])ractico of staying in “ the street,” after the 
Stock Exchange was shut, to deal in “ Americans ” began 
to become comnion, though many old-fashioned brokers 
Avho were rich enough pot to bo eager to make more 
money set their faces agaftist it. It is worth noting that 
in most of the foreign cities there has always been more 
disposition to stay late than in London, where it Avas 
formerly the rule to cease business definitely at a more 
or less fixed hour. Since 1885 there has been more 
laxity in this respect, but it is not even ycit the practice 
to do business in the evening. In Paris, dealing “on the 
Boulevard ” goes on intermittently in suminer as late as 
9 P.M. w’hen trade is active. 

London , — The value of the securities quoted in the 
Ofiicial List of the Stock Exchange, deducting foreign 
stocks (coupons payable abroad), the exact 
amounts of which are not ascertainable, was stock 
on 31st December 1891 £4,562,438,154; at Bxebattgo 
the end of 1901 it was £6,795,548,291. The buoiaw 
List.dtself has been increased in size several 
times. It formerly consisted of four pages, and in 1902 
sixteen. The first great expansion in the number of 
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securities took place in the years 1888-90, when, following 
the example of Messrs Guinness, many brewery and other 
firms turned themselves into limited liability companies. 
During the ’nineties the conversion of private concerns 
into companies procoMed at an ever-increasing pace, 
attaining its maximum in the year 189C, when 309 
millions of capital of all kinds were registered. The 
greatest single year on record was, however, 1888, when 
353 millions of capital was registered. 

The market for mining shares had, up to about 1888, 
held a very small place in the business of the Stock 
Exchange, but the discovery of an extensive 
gold-field on the Witwatersrand in tlie Transvaal 


The 

mmrket, produced a great change. At first, altliougli 
the transactions in the new group of securities 
were very large, and enormous sums of money were won 
and lost in them, the “ Kaffre circus,” as it was called, 
was regardcd' with contempt by the older hahitvh of the 
Stock Exchange, and it was not until the winter of 1894- 
1895, when the number of brokers engaged in the new 
market had become greater than those in any other, that 
s^iecial recognition was given to the mining department, 
by a rule that the arrangements for carrying over bargains 
in mining shares sliould begin the day before the regular 
settlement commenced (see Account). Even with these new 
facilities the Stock Exchange Clearing House fouml it diffi- 
cult to co\)o with the huge mass of work thrown on it in 1 895, 
and once or twice it broke down temporarily. Much of the 
trouble to all concerned arose from the fact that mining 
shares, like nearly all securities dealt in in London, were 
“registered” and not “to bearer.” The offices of the 
companies were naturally not equipped with the staffs 
that would have enabled them to furnish certificates 
promptly in the enormous quantities unexj)ectedly re- 
quired ; it must Ixi rememliered that the preparation of 
a certificate for 50 or 100 shares of XI each ii» just as 
troublesome as the preparation of one for 500 or 1000. 
The now feature, which upstJt all calculations, was the 
extraordinary number of small siKJCulativo investors 
who bought and i)aid for their shares, very often to 
their subsequent regret. If the shares had been “ to 
bearer,” the work could have been done with comparative 
ease. 

Another remarkable feature of the “boom,” to u.«o tlie 
slang which came into general use during the great S])ecu- 
lative mania for Soutli African shares in 1895, 
MbanMiioi was the fact that of the 200 or 300 sliares dealt 
quoted in, less than a dozen were officially quoted. As 
ottlclMlIy. no quotation was asked for, though a 

“special settlement” was obtoined. Mo.st of the com- 
panies concerned had been registered under the laws of the 
then existing South African ll^blic. After the Jameson 
Kaid business in the South African market slackened 
somewhat, and there wore few now “ Kaffre ” companies 
introduced ; but the volume of mining transactions was 
kept up by the discovery of the Coolgardie gold-liclds of 
West Australia, which led to the creation of a great 
number of companies, whose shares were “introduced 
in London from 1895 onwards. Very few of these also 
were, or aro, quoted in the Official List. A nunor 
“boom” occurred in the winter of 1900-1901 in West 
African shares, but although it cirotod a good deal ot 
noise, it was not to Iw compared in magnitude to the 
South African and West Australian movements. Ibo 
West African gold-fields are expected by the best authon- 
ties to he very productive eventually, but aro at 
at an early stage of development and receive httlo 


The American department of the Stock Exchange haa 
diminished considerably in iin|)ortanco since 1885, owing 
chiefly to the great distrust wiiich the silver 
policy of the United States, not finally aban- 
doned until 1893, created. This policy and 
the Venezuela Message of President Cleveland in Decem- 
ber 1895 caused British liolders to sell steadily. On 
the other hand, the United States continued to grow 
in wealth, and the American peo])lc bought back from 
Euro})o enormous masses of American railway bonds and 
shares. The London Stc>ck Exchange took comparatively 
little part in the wonderful upward movement in American 
prices wiiich began in 1897 and, after two jiartial checks, 
was still proceeding in 1902, Tlie second check took 
plac(i in May 1901, w^hon two groat groups of American 
railroad magnates unintcntioiiaily produced a “corner” 
(.see Markets) in Northern Pacific liailroful shares. 
Tho American ]mblic took fright at this apparent 
evidence of tho rectimmencoment of hostilities between 
great financic'TS wlu) wore btdieved to have “buried tlie 
liatehet ” ; tho dispute, how^ever, was soon arranged, as 
the two parties bad no desini to fight, but tho public w'os 
only bogiuiiing to recover its confideneo moro than a year 
afterwards. The “ corner ” in Northern Pacific common 
shares produced one remarkable result in London, nanu*ly, 
tho susjiension for tw'o or three weeks of the “buying in ” 
rule: if that rule had been enforced against people who 
were, in most cases, involuntary “liears” of Northern 
Paedfic, several leading firms of brokers w^ould have k‘en 
ruined. 

Since the conversion of the British 3 jior c(*nts. 
in 1888, and creation of local loans stock (to pnjvido 
money to bo lent by the Public Works lioan 


Coinniissioners to local authorities), no important 
addition to the list of high-class investment g^curltiea* 
securities was made until 1900, when the Boer 
war necessitated special finance, consisting in the creation 
aiK^ issue of tho national w^ar loan for 30 millions (1900), 
92 millio..:4 of Consols, in two issues, of 60 millions (April 
1901) and 32 millions (April 1902); there were alst) 
minor ksues of three and five year Exchequ(*r bonds and 
Treasury bills. These issues of Consols greatly broadened 
tlie market for them, which for many years after tlie con- 
version of 1888 had been very narrows owing to a largo 
proportion of tho total king in the hands of (jovernment 
departments. Tho Governmoni’s borrowing operations 
wore sufficiently big to reduce tlu^ value of tho w^hob* 
mass of Stock Exchange securities, excej»t Canmlian 
and American railway issues, which increased in value 
owdng to causes peculiarly affecting them, and certain 
securities wliich were also influenced by s]>ccial f(»rces, 
such as Argentine, Spanish, and other foreign bonds. 
The interest taken by British investors and speculators 
in foreign (Government bonds gem»rally has decreased 
considerably, and, on the other hand, foreign speculators, 
and to some exUmt foreign invcjstors, have o|>erated more 
freely on the London Stock Exchange. The smooth 
working of the finance of the Boer war wjis greatly facib 
tated by the omjdoymont of tho funds of I'lcnch financial 
institutions in British Treasury bills and Exchequer knds. 
and to some extent in Consols. r v ti i 

Various minor alterations in the working of tho Stoc^ 
Exchange occurred between 1888 and 1902. Tcltqdionic 
communication has become much more general, 

I And extends over longer distances ; for instance, 

^ S^nversations between men in Paris and London 
are daily incidents of the business of many firms. The 
relations between the Stock Exchange and the money 


the market .az 

and a certain ni^ber of people lost money when they | ; but they also 

expected to gam it. Vlll. — 109 
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lend more often direct to the holder of the eecuritieft 
borrowed on, and not through a member of the Stdct;; 
.Exchange. Formerly the usual practice of those banks 
which had considerable business with the Stock Exchange 
was to lend large sums on high-class stocks to wealthy 
brokers, who om^pyed the money inside the “ House ’’ in 
carrying over the accounts of ^eir clients, or to other 
brokers whom they trusted. Thi» class of business is still 
very large’ but wealthy clients are not now always satis- 
fied to borrow thi*ough their brokers; they not unfre- 
quently go direct to banks and borrow from them. This 
practice has its inconveniences : formerly it was possible 
for the jobbers in all important markets on the Stock 
Exchange to form a good idea, by comparing notes in each 
settlement, of what the condition of the speculative account 
really was, but it is less easy to do so now, because so much 
stock is “ pawned ” with banks that the conclusions arrived 
at by the jobbers from examining only what they are 
carrying over themselves are liable to bo falsified through 
finding (a) that the account is either lighter than they 
expected, stock having been taken off the market tem- 
porarily by banks ; or (6) that it is much heavier than 
they were prepared for, the banks having suddenly refused 
to lend any longer on a mass of stock they had hitherto 
been carrying. Banks are apt to be more^ capricious in 
their action as regards this class of business tlian the big 
** money brokers ” ; they cannot so well feel the pulse of 
the market, and are therefore liable to sudden fits of 
alarm, and also to hurried changes of ix)licy on the part of 
their boards, which may be, and usually are, based on 
sound principles, but are not unfrequently carried out 
without sufiicient regard to the circumstances existing at 
the moment chosen for putting them in practice. 

Paris , — The Paris Bourse is an institution of enormous 
strength, but it plays a smaller part in international busi- 
ness than might be expected, owing to the deep-rooted 
conservatism and caution of the French |ieople in money 
matters. It is true that they are liable to occasional 
outbursts of imprudence, such as led to tlie loss of groat 
sums in the Panama Canal Company ; but, as a rule, it 
is difiicult to induce the average Frenchman to place his 
money in anything which he does not think a safe interest- 
yielding security under French law ; ho almost always 
wants to invest, not to speculate. In Groat Britain and 
America the distinction between the two is too fre- 
quently forgotten. Since the Panama collapse in 1891 
the French investor — that is, the bulk of the French 
nation — has been very pnident. The French have 
gone on saving money, and have been very difficult to 
satisfy in tlie matter of the securities offered to them. 
Appeals to patriotism have drawn from some French 
capitalists a considerable amount of money from time to 
time for llussian Qovernment loans, but these appeals were 
backed by assurances given by large. linking institutions 
like the Credit Lyonnais, the Comptoir d’Escompte, and 
the Socicte Q^*n<^ralc, in addition to the Bank of France, 
that the interest was secure. As a rule, however, invest- 
ments outside Fmnce are not poj)ular with the French 
peasantry and middle classes ; but there has always been a 
minority who wore ready to speculate from time to time, 
‘besides the body of professional operators on the Bourse. 
The dimensions of this minority increased during the last 
eight or ten years of the 19th century, owing to the 
attractions presented by the South African gold-fields. 
Operators and speculative investors in France were larm 
holders of South African mining shares when the B(^ 
war broke out in 1899, and though they sold them freely 
in consequence of the war, they did so with the intention 
of ‘‘ coming in ” again, and on more than one occasion 
made tentative purchases. The great banking firms and 


institutionB of Paris have been occupied a good deal 
I with the finances of Spaiil, Portugal, Tork^, and other 
minor countries, and last, but ^ Qpt least,. ^^7 
large purchasers of British Tieascuy bills, whi^ dur- 
ing the first two yeaas of the *:lirar afforded an extra- 
ordinary opportunity to the ipvestdr,^ it being possible to 
buy them at prices yielding a rate equal to 3| per cent, 
per annum during the currency of Ihe bills. 

JTcw York , — The movements on the New York Stock 
Exchange during the* last ten er twelve years of the 
19th century were so gigafitlc and surprising, that it is 
difficult to realize their leaping. Naturally the earlier 
events of the period are comprehensive 'to some extent: 
the collapse of prices in 1893, owing chiefly to the 
prolonged resistance of the Senate to repeal of the 
Sherman Silver Act of 1890 ; the semi-panic of December 
1895, caused by the Venezuela Message of President 
Cleveland ; the partial reTival in 1897 and relapse in 
1898, owing to the war with Sjtain. Opinions as to the 
real character of the colossal upward movement . which 
began in tlie autumn of 1900 differ. Certain things, 
however, are worth mentioning: (a) that the United 
States is now the largest holder of its own shares as well 
as bonds ; (fj) that the position is much complicated by the 
growth of gigantic industrial combinations (see Trusts), 
which, according to some of the best judges, are over- 
capitalized ; (c) that although the United States has 
bought back such huge quantities of American shares and 
bonds from Europe, and has “ (larticipatcd ’’ in various 
loan operations in Euroj^e, including the issues of ConsoLs, 
there is very strong evidence that tliis has been done in 
part by borrowing largely in Europe “ on short term,” and 
by selling the securities taken up in Europe soon after 
their issue, or “pawning” them* It was difficult to account 
in any other way for the movements of gold from New 
York to Europe which took place from time to time in 
1901-02. (w. Ho.) 

StOCkporty a market town, municipal, county 
(1888), and parliamentary borough, mainly in Cheshire 
but partly in Lancashire, where is part of the suburb of 
Heaton Norris, 6 miles from Manchester, with which it 
is connected by railway and tramway. The site of the 
town is hilly, and it stands on the Mersey where the 
Tame and Goyt join. The area of the county borough 
is 2200 acres ; its rateable value is £286,655 ; and the 
population at the census of 1891 was 70,263, and at that 
of 1901, 78,871. Htockport is a town of varied industries, 
but the most important are the woollen manufacture and 
hat making. It was enfranchised under the Keform Act 
of 1832, and its most distinguished representative was 
llichard Cobden, of whom the town has a statue. As 
a municipal borough it dates from 1835, and the cor- 
poration control the gas and water supply. From the 
gas-works there is an annual profit of about £10,000. 
The penny-in-the-slot system is increasingly used. The 
market rights were bought from Lord Vernon in 1847 
for £22,500. By this arrangement the corporation secured 
the site of the present Vernon Park, in which stands a 
museum presented by Mr James Kershaw, M.P., and Mr 
John Benjamin Smith, M.P. There are six other parks 
and recreation grounds. A free library was opened in 
1875. In 1889 Stockport became a county borough. 
The municipal authorities maintain a technical and art 
school. The architect was Mr Q. Sedger, and the cost 
£20,000. Of this £5000 was given by the Whitworth 
legatees, who also gave £5000 for scholarships. There 
are also public batbs, <fec. A characteristic institution 
is the Stockport Sunday school, which dates from 1784| 
and is the largest in England. The mother church of St 
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Mary’s was restored in 1882. The registers date from 
1684. The Iwrough contains various other Anglicai^ 
Boman Catiiolic, aijd Nonconformist places of worship. 
Stockport has a |pNunmar school founded in 148t Iw 
Sir Edmond Shaa, liord Mayor of London. There are 
also manycharitaWe atul other public institutions. 

Authoritiks.— Edwakd Hull and A. H. Ghren. Oeoloqy of 
the Country round Stoelq^t; Ac. ((}eolo;(ical Survey 1866) — 
Henry Heoinbotham. Stockport Ambient and Mtxiem, 2 volt*, 
folio. London, 1882.--AiiFBEn Bubkon. Ammh of Stockptyrl 
(part of the Burton MSS. in the Manchester Free Library). 
—Georoe Okmerod. History of Chejthire, by Helsby. London, 
1878-7».— J, P, JBarwakeu. East Cheshire, London, 1877*80. 

Stoektony a city of California, IT.S.A., the capital 
of San Joaquin cfouaty. It Is situated in 37" 57' N. 
and 1*2 1*^ 15' W., on the Stockton slough of the San 
Joaquin river, and on the San Francisco and San Joaquin 
Valley, and on branches of the Southern Pacific Railroad, 
in the central part of the state. It has a perfectly 
level sito and a regular plan, with broad streets, a water- 
suppljr from artesian wells, good sewerage, and natural 
gas. It is in the midst of the great valley of California, 
the granary of the Pacific coast, and is one of the largest 
grain markets of the West. It has extensive manufacture.s 
of fiour, lumber, agricultural implements, and other articles. 
Population (1890), 14,i24; (1900), 17,506, of whom 
4057 were foreign-born and 846 coloured, including 213 
negroes. 

St 0 Clct 0 n<- 0 ll"T 068 | a municipal and parlia- 
mentary borough, seaport, and market town, Durham, 
Fngland, 20 Tuiles south-south-cjist of Durham by rail. The 
iron bridge which spans the Tees and connects the town with 
Thornaby was erected at a cost of about £65,000. The 
corporation baths and wash-houses have been reconstructed. 
The improvement of the port of Stockton has cost over 
£200,000, of which the Government has advanced £80,000 
on loan to the commissioners. The construction of the 
North Gare breakwater on the Durham side has been in 
progress about ten years. Vessels drawing 20 feet come 
up to the town at high-water spring tides. In 1901, 
571 vessels entered with 208,131 tons, and 618 cleared 
with 231,048 tons. The registered shipping consisted 
of 30 vessels of 22,164 tons. In 1900 the total value 
of imports was £2H0,37l, and of exjKirts, £435,439. 
There is a well-known racecourse in the vicinity of the 
town. Ropner Park was opened in 1 893. Tlie population 
of the municipal borough was in 1891, 49,708 ; in 1901, 
51,476 : of the parliamentary borough (which includes 
Thornaby) in 1891, 68,875; in 1901, 71,812. 

Stoke-On-Trontf a parish, municipal ana par- 
liamentary borough, and market tow^n of StafFord.shire, 
England, 17 miles N. by E. pf fcjtafford. Four large firms 
manufacturing every variety of art china and eai tlicnwanj 
alone employ over 5000 hands. Ckial mining and iron 
and machine manufactures are also carried <m. Area of 
municipal borough, 1882 acres. Population (1891), 
24,027 ; (1901), 30,158. 

Stokes, Sir Qeorse Gabriel, Bart. (1819^ 
1903), British mathematician and physicist, was the 
youngest son of the Rev. Gabriel Stokes, rector of Skreen, 
CO. Sligo, whore he was born on the 13 th of August 1819. 
After attending Dr Wall’s school in Dublin and Bristol 
College, he matriculated in 1837 at Pembroke College, 
Cambridge, where four years later, on graduating as senior 
wrangler and first Smith’s prizeman, ho was elected to a 
fellowship. This he had to vacate by tlie statutes of that 
society when he married in 1857, but twelve years later, 
under new statutes, he was re-elected, and retained his 
place on the foundation until 1902, when, on the day 
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before he entered on his eighty-fourth year, he was elected 
to the mastership. In 1849 ho was appointed to the 
Lucasian professorship of mathematics in the University, 
and on the 1st of June 1899 the jubilee of his appoint- 
ment was celebrated at Cambridge in a brilliant cere- 
monial, which was attended by numerous delegates from 
EurojKjan and Amorioan universities. On that occasion a 
commemorative gold medal vras presented to him by the 
Chancellor of the University, and marble busts of him 
by Hamo Thornycroft w’ore formally offered to Pembroke 
College and to the University by Lord Kelvin, Pir George 
Stokes, who was created a baronet in 1889, further served 
his University by rei)resenting it in Parliament from 1887 
to 1892. During a portion of this period (1885-90) 
he was president of the Royal Society, t)f w'liich he had 
been one of the secretaries since 1854, and thus, being at 
the same time Lucasian professor, ]je united in himself 
three oflices wdiich had only once before been lield by one 
man, Sir Isaac Newton, who, however, did not hold all 
three simultaneously. 

Stokes w^as the oldest of the trio of natural philosophers, 
Clerk-Max wrell and Lord Kelvin being tlie other two, 
who es^xicially contributed to the fame of tlie Cambridge 
schoolj&f mathematical pliysics in the latter jiart of thc' 1 9t h 
ceiitury. Original w'ork Iwgan about 1840, and fr<nu 
that dato^bnwards the great extent of his ontjmt was only 
less remarkable than the brilllanoe of its 4(uality. Thd 
Royal Society’s catalogue^' of scientific pa]>er8, which does 
not extend beyond 1883, gives the titles of over a hundred 
memoirs by him published dov^ n to tliat year. Some of 
these are only brief notes, otliers are short controversial 
or corrective statements, l)Ut many are really Jong and 
elaborate treatises, as may he judged from tlie fact tliat 
his scientific writings for the tdoven years 1 842-52 (all that 
Up to 1902 had appeared in a collected form) alone fill three 
volumes, the smallest of wliich contains 326 ])ages and 
the largest 413, In matter liis work is distinguished l>y 
a c^'rtain definiteness and finality, and even of pmblcnns 
that wh u ho attacked them were scnr«*ely thought 
amenable to mathematical analysis, he has in many cases 
given solutions wdiich once and for all settle the main 
jirinciples. This result must \) 0 . ascribed to bis extra- 
ordinary combination of mathematical pow'er wdth cxiK^ri- 
mcntal skill, for with him, from the time when about 
1840 he fitted up some siinjile fJiysioal a[)j)aratiis in liis 
rooms in Pembroke College, matliematics and expcriiiient 
have ever gone hand in haml, aiding and checking each 
other. In scoi»o his w ork covers a w idi^ range of physical 
inquiry, but, as (7ornu nunarkc^d in his Redo lecture of 
1899, the greater jKirt of it is concerin <1 wdtL waves and 
the transformations imposed on them during their passage 
through various media, liis first published jiajiers, which 
appeared in 1812 and 1843, were on the steady motion rif 
incompressible fluids and some cascis of fluid motion ; this 
was followed in 1815 by one on the friction of fluids in 
motion and t]ie equilibrium and motion of elastic solids, 
and in 18.50 liy another on the effects of the internal fric- 
tion of fluids oil the motion of penduluius. To the theory 
of sound lie made several contributions, incbiding a dis- 
cussion of tlio effi‘ct of wind on the intensity of sound ami 
an explanation of how the intensity is influenced l»y the 
nature of the gas in wdiich the aouml is produced. Thesis 
inquiries together put the science of hydrodynamics on a 
now footing, and provided a key not only to the (ixphina- 
tifin of many natural phenomena, such as the susj >01181011 
of clouds in air, and the subsidence of ripples and waves 
in water, but also to the solution of practical j)rfd»lems, 
such as the flowr of w'ater in rivers and channels, and ilic 
skin resistance of shijis. But perhaps his best knowm 
researches are those wdiich deal with the umlulatory theory 
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of light. Their significance «.ndimportanoe may be gan^ 
by a referefl^ to the article WAVE'^THBORY in vol. xxiv. 
, of this . JBncycloptedia, 'where^ Sfokes’s * adtherity is re- 
peatedly appealed to. His optic^. work began at an 
early period in his scientific career His first papers, on 
the aberration of lights appeared in 184G and 1846, ai^ 
were followed in 1848 by one on the theory of certam 
bands seen in the, spectrum. In 1849 he pjublishedr 
a long pai)or on the dynamical theory of diftrii^on,' in 
which he showed that the plane of polarisation must bo 
perpendicular to the direction oT yibradbipn^. Two years 
later he discussed the colours of tiiick "plates; and in 
1852, in his 'famous papers the cbSnge of rofrangibility 
of light, he described the pKenomefibn oi fluorescence, as 
exhibited by fluorspar and " A. “ 

uranium glaas, materials 
which he viewed as having 
the power to convei^ in- 
visible ultra-violet rays* into 
rays of lower i)eriod8 which 
are visible. A mechanical 
model, illustrating the. dy- 
namical principle of StokeS’s 
explanation, was shown in 
1883, during a lectura at the 
Royal' Institution, by Lord 
Kelvin, who said he had" 
hoard an account of it from 
Stokes many years before, 
and had re|)eatedly but 
vainly begged him to ])ub- 
lish it. In the same year, 

1852, there appeared the 
paper on the comi)Osition 
and resolution of streatris of 
polarized light from different 
sources, and in 1853 an in- 
vestigation of the metallic 
reflection exhibited by cer- 
tain non-metallic substances. 

About 1 860 he was engaged 
in an inquiry on the inten- 
sity of light reflected from, or 
transmitted through, a pile 
of plates; and in 1862 lie 
prepared for the British As- 
sociation a valuable report 
on double refraction, wdiich 
marks a period in the history 
of the subject in England. A l^aper on the long s}»ectrum 
of the electric light bears the same date, and was followed 
by an inciuiry into the absorption spectrum of blood. Thcj 
discrimination of organic bodies by their optical jiroi^erties 
was treated in 1864 ; and later, in conjunction with the 
Rev. W. Vernon Harcourt, he investigated the relation 
between the chemical constitution and the optical pro 
perties of various glasses, with reference to the conditions 
of transparency and the improvement of achromatic 
telesco])es. A still later paper connected with the con- 
struction of optical instruments discussed the theoretical 
limits to the aperture of microscopical objectives. In 
other deimrtments of jiliysics may be mentioned his paper 
on the conduction of heat in crystals (1851), and his 
inquiries in connexion with the radiometer ; his explana- 
tion of the light border frequently noticed in photograplis 
just outside the outline of a dark body seen against the 
sky (1883) ; and, still later, his theory of the Rdntgen 
rays, which he suggested might be transverse waves 
travelling as innumerable solitary waves, not in regular 
trains. Two long papers published in 1849 — one on 


attractions and Clairaut’s theorem, and the other on the 
variation of gravity at the "surface of the earth — also 
demand notice, as also do his mathematical memoirs on 
the critical values of the sums of periodic series (1847) 
and on the numerical calculation of a class of definite 
integrals and infinite series (1850), and his discussion of 
w differential equation relating to the breaking of railway 
bridges (1849). 

But large as is the tale of Stokes’s published work, it 
by no means represents the whole of his services in the 
advancement of science. Many of his discoveries have 
not been published, or at least have only been touched 
upon in the course of his oral lectums. An excellent 
instance is afforded by his work in the tneory of spec^m 

analysis. In his presidential 
address to the British As- 
sociation in 1871, Lord 
Kelvin (Sir William Thom- 
son, as he was thon)^ stated 
his belief that tlio * applica- 
tion of the prismatic analysis 
of light to solar and stellar 
chemistry had never been 
suggested directly or indi- 
rectly by any other savant 
when Stokes taught it to 
him in Cambridge some time 
prior to the summer of 1 852, 
and he set forth the conclu- 
sions, theoretical and practi- 
cal, w^hich ho learnt from 
Stokes at that time, and 
which he afterwards gave re- 
gularly in his public lectures 
at Glasgow. These state- 
ments, eontaining as they do 
the physical basis on which 
spectrum analysis rests, and 
the mode in which it is ap- 
}>licable to the identification 
of substances existing in the 
sun and stars, make it ap- 
pear that Stokes anticipated 
Kirchhoff by at least seven 
or eight years. Stokes, how- 
ever, in a letter published 
some years after the delivery 
of this address, stated that he 
had failed to take one essen- 
tial ste]> in the argument (not jHirceiving that emission of 
light of definite refrangibility not merely permitted, but 
necessitated, absorption of light of the same refrangibility), 
and modestly disclaimed ‘‘any part of Kirchhoff’s admir- 
able discovery,” adding that he felt some of his friends 
had been over-zealous in his cause. It must be said, 
however, that English men of science have not accepted 
this disclaimer in all its fulness, and still attribute to 
Stokes the credit of having first enunciated the funda- 
mental princijdes of sjHJctrum analysis. In another way, 
too, Stokes did much for the progress of mathematical 
jjhysics. Soon after he was elected to the Lucasian chair 
he announced that he regarded it as part of his professorial 
duties to help any member of the University in difficulties 
he might encounter in his mathematical studies, and the 
assistance rendered was so real that pupils were glad to 
consult him, even after they had be^mc colleagues, on 
mathematical and physical problems in which they found 
them^lves at a loss. Then during the thirty years he 
acted as secretary of the Royal Society ho exercised an 
enormous if inconspicuous influence on the advancement 
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of mathematical and physical science, not only directly by 
his own investigations^ but indirectly by suggesting 
problems for inquiry and inciting men to attack them, 
and by his unfailing readiness to give encouragement and 
help. 

Several of the honours enjoyed by Sir George Stokes 
have already been enumerate. In addition, it may be 
mentioned that from the Royal Society, of which he 
became a fellow in 1851, ho received the Rumford medal 
in 1852 in recognition of his imiuirios into the refrangi- 
bility of light, and later, in 1893, the Copley medal. In 
1869 he presided over the Exeter meeting of the British 
Association. From 1883 to 1885 he was Burnett lecturer 
at Aberdeen, his lectures on TAghty which were published 
in 1887, dealing with its nature, its use as a means of 
investigation, and its beneficial effects. In 1891, as Gifford 
lecturer, he published a volume on Nalmrc^ Theology* Bis 
academical distinctions included honors^ degrees from 
many universities, togetlier with the knighthood of the 
Prussian Order Pour le Merite. 

Stone, Edward James (1831-1897), British 

astronomer, was born in Ijondon on 28tli February 1831. 
Ho was educated at the City of London School and at 
King’s College, London, and in 1856 he obtained a 
scholarship at Queen’s College, Cambridge, where he 
graduated as fifth wranghjr in 1859, and was imme- 
diately elected fellow of his college. TJie following 
year he succeeded the Rev. R. Main as chief assistant at 
the Royal Observatory, Greenwich. The question most 
prominently before the attention of astronomers at that 
time was the determination of the exact value of the 
sun’s moan parallax. Up to about the year 1854 
astronomers had been inclined to adopt as final the value 
(8*57") found by Encke from the transits of Venus of 
1761 and 1769. It had, however, been shown 1 y Hansen 
in 1854 and Le Verrier in 1861 that this value was 
jirobably too small by about ono-tliirtieth j)art. From a 
discussion of the observations of Mars made in 1860 and 
1862 at Greenwich and AViUiantatown (near Mell3ourne), 
Stone deduced a value of 8*932" {Mmu Koi, of 
vol. xxiii. p. 183), and in a further investigation, in which 
lie included the observations made in 1862 at the (Jape of 
Good Hope, he obtained 8*945" vol. xxxiii.). 

The evidence thus afforded in favour of the larger values 
led him to undertake a fresh discussion of the observations 
of the transit of Venus of 1769, from which he dfsduced 
the value 8*91" {Mmi. Not. of Jl.A.S., vol. xxviii. p. 
255). In 1865 he contributed a memoir to the li.A.t^. 
on the constant of lunar parallax. He also determined 
the mass of the moon, and from a disi!iLssion of the 
Greenwnch transit circle observations between 1851 and 
1865 he found for the constant of nutation the value 
9*134". Nor were liLs labours confined to one branch of 
astronomy only. From 1866 to 1870 he was secretary 
of the Royal Astronomical Society, and many important 
papers from his j)en ap£)eared in its publications during 
that iKjriod. On the resignation of Sir Thomas Maclear 
in 1870 ho was appointed her Majesty’s astronomer 
at tlie Cai)e. His first task on taking up this post 
was the reduction and publication of a largo iriass of 
observations left by his predecessor. Rejecting the 
earlier observations made before the transit circle had 
been brought into regular use, he reduced and pul> 
lished the observations for 1856-1860, and compiled 
a catalogue of 1159 stars from these observations, 
within the 8i>ace of four years. His principal work at 
the Capo was, however, his great catalogue of 12,441 
stars, containing all stars down to the 7th magni- 
tude between the South Polo and 25* S. declination, 
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which was practically finished by the end of 1878. 
Meanwhile the post of Radcliffe Observer at Oxford had 
become vacant by the death of Main on 9th May 1878, 
and Stone had b^ appointed to succeed him, with per- 
mission to remain a year longer at the Cape in order to 
cbmpleto his work there. The final reduction and pre- 
paration of the catalogue for the press occupied most of 
his time at Oxford until its publication in 1881, but in 
1880 the Oxford transit circle was thorouglily examined 
and preparations made for extending the obseWations of 
stars to the 7th magnitude from 25" S. declination to the 
equator. The results of these observations were col- 
lected in the Kadcliffe Catalogue for 1 890, which contains 
the places of 6424 stars to the 7tli magnitude. Shortly 
after las return to England, Stone was elected president 
of the Royal Astronomical Society (1882-84), and during 
his occii]Mincy of the post of Radcliffe Observer he was a 
frequent contributor to its publications, several of his 
contributions being of a coTitroversiai (tharacier, and 
relating to his supposed explanation of tlie cnors in the 
position of the moon as deduced from Hansen’s Tables. 
He was the first to recognize the iinjxuiance of the old 
o])servations aocumulal(?d at tlie Radcliffe Observatory by 
Horjjsby, Robertson, and Rigaud, aiid in a paper {Mon. 
Not. of \o\. Iv.) on Hornsby’s zenith-scM-tor ob.ser- 

valions of y Draconis (1788-91) he showed tl»e excellent 
quality of thcise old and hillicrto un]mblishcd ()l)servation8. 
He also commenced shortly before liis d(‘ath a reduction 
of the immense mass of observations made betwnm 177-1 
and 1839 witli the transit instrument and tine mural 
quadrants of the Radcliffe Observatory. 

Although not himself famous as an obsorvtjr, he directed 
and sui)erviscd the observations of his assistants with 
eminent ability and success. He was indefatigable in the 
examination and discussion of tlio observations, and was 
never so happy as when dealing with great jnasses of 
figures. The number of his astromuuieal luiMications 
(5X^‘eeds 150, but his reputation as an astronomer will rest 
mainly a his earlier work at Greenwicli and Ins two 
groat star catalr)gues — tlie Cage Catalogue for 1880 and 
the Kadvlif ’e Culaliuf ue for 1 890. He died at the Radcliffe 
Observatory, after a few days’ illness, on the 9th May 
1897. (A. A. Ji* ) 

Stonohaniy a town of Middlesex eonnty, Massa- 
clmst»,tt.s H.S.A, It is in the, nortleeastei'ii part of tlie 
state, 12 miles nearly north of BosUm, on* a line of the 
Boston and Maine Railroad. Jt li;is extensive inanu- 
faetures of boots, shoes, and h'atlier. Stoneharn was 
incor 2 >t>rattMl is a town in 1725. Population (1880), 
4890; (1890;, 0155; (1900), 6197, of wli.nn 1254 were 
foreign-] Kirn. 

StOnOhAVOfli a police burgh, sea]>ort, favourite 
watering resort, and county town of Kincardineshire, Scot- 
land, 16 miles south-south- west of Ala‘rdeen ]>y rail. Then* 
is a town hall, and a new railway station was built in 
1 900. A water-supply has been introduced and the drainage 
iin}iroved. Tlici harbour is being (ixtend(‘tl ; tlie town is 
an imixirtant centre of the fishing industry. Tanning and 
distilling are the ]uiiicq)al industries, rojmlation (1891), 
4500; (J90J), 4665. 

StOnohonSfO* — On the evening of 31st Dectmiber 
1900 one of the outer trilithona (22 on Tlan), with its 
lintel, was blown down in the course of a severe storm, 
this being the first collajjati since 3rd January {not June) 
1797, wdieii one of the fine trilithons (57, 58) of the horse- 
shoe fell. This catastrophe attracted renewed attxintion to 
the state of Stonehenge, and much discussion Ujok place^ 
as to the taking of precautions against further decay. 
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The annexed Flan, which is that of Fxofeasor Flinden Petrie, 
shows the state of Stonehenge at the moment meoeding the fall of 
the trilithon on Slst December IIMIO, 'Witmn a oircnlar earth- 
work, SOO feet in diameter, is an outer circle of trilithons (100 feet 
in diameter) formed by gr^ monoliths (sarsens), originally thirty 
in number, with large lintel stones. Within this circle is another 
formed of sinaller *"blue stones," onlv a few of which remain in 
situ; within that was a horse-shoe of five huge trilithons, with ten 
monoliths (sarsens) ; and within the horse-shoe was an inner 
horse-shoe of ** blue-stones." The open part of the horse-shoe ex- 
actly faces the sunrise at the summer solstioe. Beyond the outer 
circle (not shown on Plan), a great monolith— the Sun Stone — 
standing on the axis of the horse-shoe, marks the point where ^ 
spectator, centrally placed within the horse-shoe, would see the sun 
rise on the horizon at the solstice. On the circumference of the 
earlier circle (not shown on Plan), which is here intentionally 


brdkex^ a great recumbent stone— the Slaughter Stone— lies 
the axis ; and aoross the axis, near the central curve of the 
hoTse-shoe, lies a fine recumbent ptone, the Altar Stone. 

Only balf the outer circle saraeiiB now remained upt 
three on the west, thirteen on the east ; and this inm( 
the effect of the prevalent west wind. The fall of 
thon 22 and its lintel opmed a larger path to the v 
and added to Ae danger of further destruction, h 
over, the narrow {>assa^ between the eastern mono 
had become worn by use into hollows which t^ureah 
their foundations. The acquisition of Salisbury Plaii 
the War Office for military purposes seemed likely, a^ 
to add to the risk of harm from thoughtless visitors. 
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all reasons, an attempt to preserve Stonehenge was de- 
sirable ; and the owner, Sir Edmund Antrobus, was willing, 
on certain conditions as to limitations wf access, to co- 
operate with the Society of Antiquaries, Wiltshire Archeo- 
logical Society, and Society for the Preservation of Ancient 
Monuments, in taking such steps as might be necessary to 
prevent more stones from falling, and even (if possible) to 
set up some which had fallen. The societies advised that 
trilithon 6, 7, with lintel — which had slewed round — ^and 
trilithon 56, which was leaning at a dangerous angle, 
should be examined with a view to replacement with as 
little excavatioBg as possible \ that the monolith and lintel 
22 be replaced^ and its companion sarsen (21) secured ; and 
that trilithons 57, 68, should be re-erected in its place, which 
was exactly known. Steps were taken to place the matter 
in the hands of engineering experts. On 19th September 
1901 trilithon 56 was successfully raised to a perpendicular 
^position. It then presented an imposing appearance, 
standing 21 feet aWe ground; its total length was 


found to be 29 feet 6 inches, and its weight about 30 ton 
The excavations were carried to a depth of 8 feet 3 inchc 
below the datum line, and many objects wore found, ii 
eluding chippings and lumps of the stones, stone tooL 
bones, and (in the upper strata) coins and fragments c 
}x)ttery. Nearly 100 implements belonging to the Neolitlii 
age were excavated — axes, hammer axes, stone hammei 
and mauls — which, according to Dr W. Gowland, wh 
superintended the work, had been used not only fo 
breaking the rude blocks into regular forms, but ala 
for working down their faces to a level or carve< 
surface. No light was thrown, however, on the trans 
port of the blocks. 

Authorities. —W. Boyd Dawkins. Early Man in ErUain 
1880.— -W. M. FiTNDSns Petrie. Stonehenge : DeeeripHone, 

and Theories, 1880.— E. T. Stevens. JUtings on Stonehenge, 1882. 
— EdgXr Barclay. Stonehenge and its Earth Works, 1895.— TA 
Times, 9th April 

•tOntthOUM. See Plymouth. 
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Stonlng^Olli a town of New London county, 
Connecticut, U.S.A. It contains an area of 42 square 
• miles of rolling country, situate* in the south-eastern part 
of the state. It contains Stonington borough, besides 
several villages and a rural population. Stonington 
borough is situated on the shore of Long Island Sound, 
on a good harbour, and has daily steamer connexion 
with New York. It is also on the main line of the New 
York, New Haven, and Hartford llailroad. Its manu- 
factures are vaned, and include machinery and textile 
goods. Population of the town (1890), 7184; (1900), 
8540 ; of the borough (1900), 2278. Of the population 
of the town in 1900, 1968 were foreign-born and 141 
negroes. 

Stony Points a town and village in Rockland 
county. New York, U.S.A. It is on a rocky promontory, 
on the west shore of the river Hudson, about 42 miles 
north of New York City, and is traversed by three rail- 
ways — the New Jersey and New York; the New York, 
Ontario, and Western ; and the West Shore. During the 
Revolutionary War it was fortified by the Americans, 
captured by the British, and retaken by the Americans. 
About six miles below the town, on the river, is the 
spot where the conspirators Arnold and Andrti held 
their secret conference to arrange for the surrender of 
West Point, Population of the town (1880), 3308 : 
(1890), 4614; (1900), 4161. 

StornOWCtyp a burgh 01 barony, police burgh, and 
sciaport of the island of Lewis, lioss-shire, Scotland. 
The sum of £75,000 has be(*u spent in improving the 
liarbour. There is regular steamer communication with 
the mainland. In 1888, 1268 vessels of 187,385 tons 
entered; in 1898, 1576 vessels of 269,943 tons. Exports 
(chiefly fish) were valued at £98,023 in 1888 and 
£150,669 in 1898. During the herring fishing season the 
Ijopulatiori is increased to 10,000. Stornoway is one of 
the chief kippering districts in the United Kingdom. 
There is a court-house, a naval reserve station at which 
some 2200 men are trained annually, a public library, 
and a public school with a secondary department i also 
a female industrial school. Population (1891), 3386 
(1901), 3711. 

Story, William Wetmore (1819-.1895), 

American poet and sculptor, the son of the jurist Joseph 
Story, was born at Salem, Massachiisetts, 12th February 
1819. Ho graduated at Harvard College in 1838, 
and two years later at the Harvard Law School, and 
was admitted to the bar, but followed the law only 
five years. In 1848 he went to Italy, made it liis home 
for the rest of his life, and devoted hims<*If entirely to art 
and literature. As a 8cult)tor lie is perbaj)s iKjst known 
for his statues of Cleopatra, Josiah Quincy, E<lward 
Everett, and George Peabody, tlie last of which wim 
erected in London in 1869. Among his longer poems arc 
“A Roman Lawyer in Jerusalem” (a “rehabilitation” of 
Judas Iscariot), “A Jewish Rabbi in Rome,” “The 
Tragedy of Nero ” (a separate volume), and “ Ginevra di 
Siena.” The last named poem and “ Cleoimtra ” — one of 
the most striking of his shorter productions — are included 
in Graffiti d! Italia^ a collection published in 1868, of 
which “ all the poems are intended to be dramatic in their 
character.” His collected poems were published in two 
volumes in 1885. His prose works comprise Th^ Li fa 
and Letters of Jowph Story; Boba di Rmxa; or^ Walks 
and Talks about Rcnm; Yallomhrosa ; Fiammetta (a novel) ; 
C(mversations in a Studio; and Excursiom in Art and 
Letters, Of these Roba di Ronui is the Itfost widely read 
and most likely to enduto. Story was an intimate friend 
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of the Browning in Italy, and his treatment of certain 
themes often brings their works to mind. He died at 
Vallombrosa, 7th October 1895. A fragmentary account 
of his life is given in Mary E. Phillips’s HeminiKenees 
of William Wetmore Story. 

StOUrbrIdgrai a market town of Worcestershire, 
England, in the Droitwich parliamentary division, 10 
miles west of Birmingham by rail. Since 1894 it has 
Itoen governed by an urban district council. Electric 
tramcars connect it with Briorloy Hill and Dodl^. A 
town hall was built in 1887, and the Corbett Hospital 
at Amblocote, founded in 1899, was enlarged in 1896. 
Population of the urban district (which includes the town- 
ships of Upjior Swinford and Wollaston) in 1891, 14,891 : 
in 1901, 16,302. 

Stowe, Harriot Elizabeth (Beecher) 

(1811-1896), American Avriter and pliilanthropist, seventh 
child of Lyman and Roxana (Foote) Beecher, was born at 
Litchfield, Connecticut, U.S.A., 14th June 1811. Her 
father (the Congregational minister of tlie toivn) and 
her motlier wore both descended from members of 
the conqiany that, under John Davenport^ founded New 
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Haven in 1638 ; and the community in which she spent 
her childluMxl w^as one of the most intcdlectiial in New 
England. At her mother^s death in 1815, she came most 
directly under tlie influerice of her eldest sisUT Catherine, 
eleven yciirs her stmior, a woman of keen intellect, who 
a few yoArs later set up a school in Hartford to which 
Han'ict went, first as a puyfil, afterwards as tc*aehor. 
The society about her, both in Litchfif^ld and Hartford, 
was one in which the supremacy of religion in the training 
of the young was fully rccognizt‘d, and her ardent, imagina- 
tive nature was deeply stirred l»y the jiroblems of personal 
religion. In 1832 her father, who had for six years • 
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been the pastor of a church in Boston, accepted the 
presidency of the newly founded Lane Theological 
Seminary at Cincinnati. Catherine Beecher, who was 
eager to establish what should be in effect a pioneer 
college for women, accompanied him ; and with her went 
Harriet as an assistant, taking an active part in the literary 
and school life, contributing stories and sketches to local 
journals, and compiling a school geography. She was 
married, 6th January 1836, to one of the professors in the 
seminary, Calvin Ellis Stowe. In the midst of privation 
and anxiety, due largely to her husband’s prccaiious 
health, she wrote continually, and in 1843 published The 
MayjUnver^ a collection of talcs and sketches. Mrs Stowe 
passed eighteen years in Cincinnati under conditions which 
constantly thrust the problem of human slavery upon her 
attention. A river only separated Ohio from a slave- 
holding community. Slaves wore continually escaping 
from their masters, and were harboured, on their way to 
Canada, by the circle in which Mrs Stowe lived. In the 
practicsj^ questions which arose, and in the great debate 
which was political, economical, and moral, she took a 
very active part. When, therefore, in 1850, Mr Stowe 
was elected to a professorship in Bowdoin College, Bruns- 
wick, Maine, and removed his family thither, Mrs Stowe 
was prepared for the great work which came to her, bit 
by bit, as a religious message which she must deliver. 
In the quiet of a country town, far removed from actual 
contact with painful scenes, but on the edge of the 
whirlwind rais^ liy the Fugitive Slave Bill, memory and 
imagination had full scope, and she wroA for serial 
publication in the The NaiimmX Era^ an anti-slavery 
paper of Washington, D.C., tlio story of Uncle Tonies 
Cabin; or^ Life a/niong the Lowly ^ The publication in 
book form, 20^ March 1852, was a factor which must be 
reckoned in summing up the moving causes of the war for 
the Union. The book sprang into unexampled popularity, 
and was translated into at least twenty-three tongues. 
Mrs Stowe used the reputation thus won in promoting a 
moral and religious enmity to slavery. She reinforced 
her story with A Key to Uncle TonCe Cabin, in which she ! 
accumulated a large number of documents and testimonies | 
against the great evil; and in 1853 she made a journey | 
to Europe, devoting herself especially to creating an | 
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entente cordiale between Englishwomen and Americans 
on the question of the day. In 1856 she published 
Dred; a Tale of the Diemal Smmp, in which she threw 
the weight of her argument on the deterioration of a 
society resting on a dave basis. The establishment oi 
7'he Atlantic Monthly in 1857 gave her a constant vehicle 
for her writings, as did also The Ind^endent of New 
York, and later The Christian Union, of each of which 
papers successively her brother, Henry Ward Beecher, was 
one of the editors. From this time forth she led the life 
of a woman of letters, writing novels, of which The 
Ministefn^s Wooing is best known, and many studies of 
social life in the form both of fiction and essay. She 
published also a small volume of religious poems, and 
towards the end of her career gave some public readings 
from her writings. In 1852 Professor Stowe accepted a 
professorship in the Theological Seminary at Andover, 
Massachusetts, and the family made its home there till 
1863, when he retired wholly from professional life and 
removed to Hartford. After the close of the war for the 
Union, Mrs Stowe bought an estate in Florida, chiefly in 
hope of restoring the health of her son. Captain Frederick 
Beecher Stowe, who had been wounded in the war, and 
in thh Southern home she spent many winters. After the 
death of her husband in 1886, she passed the rest of her 
life in the seclusion of lier Hartford home, where she died 
1st July 1896. She is buried by the side of her husband 
at Andover. 

See Life of Harriet Beecher Stenee^ compiled from her letters and 
jonnials by her son, Charles Edward Stowe (Boston, 1890). 
Life and Leii ere of Harriet Beecher Stowe, edited by Annie Fields 
(Boston, 1898). (h. £. S*.) 

StOWmArk 0 t 9 a market town and urban district, 
Suffolk, England, in the Stowmarket parliamentary division 
of lae county, 12 miles north-west of Ipswich by rail* 
The church of SS. Peter and Mary is in the Decorated 
and Early English styles. Its spire contains eight bolls, 
re-hung in 1894. A fever hospital was opened in 1896. 
The town has an extensive chemical manufactory, iron 
foundry, and factories for the manufacture of gun-cotton, 
agricultural implements, and compressed leather. There 
is also considerable trade in com, malt, coal, slate, and 
timber. Population (1891), 4339; (1901), 4162. 


\ 

A KEY explaining the initials affixed to the articles in the 
Encyclopzdia %ritannica (loth Edition) will be found on 
pp. 1087-X092 of Volume XXXV, and brief accounts of the 
contributors are given on pp. 1059-1086 of the same volume. 
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